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PE3YJIbTATBI OCBOEHUA KOMIIETEHIIMH OIIK-1

DopMyJIHPOBKA KOMIIETCHIUU:

CnocoOeH mNpuUMEHSATh €CTECTBEHHOHAayuHble U OOIICUH)KEHEPHbIE 3HA-HUS, METOJbI
MaTE€MaTUYeCKOro aHaju3a U MOJACIUPOBAHUS, TEOPETUUYECKOTO0 U HKCIEPUMEHTAIBLHOIO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHON 1eATeIbHOCTH

DopMyIMpPOBKA UHIUKATOPOB JTIOCTHKEHUS KOMITCTCHITHINA:

HOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTWKH, (HU3UKHA, BHUUCIUTEILHOW TEXHUKH U
IpOrpaMMHUPOBAHUS.

NOIIK-1.2. VYmMerb: pemarh CTaHAApTHBIE NTPO(PEeCcCCHOHANbHBIC 3adadud C TIPUMEHEHUEM
€CTECTBCHHOHAYYHBIX W OOIICHMHKCHEPHBIX 3HAHMI, METOJOB MATEMATHYECKOTO aHalu3a |
MOJCIIUPOBAHUS.

NOIIK-1.3. Bnagerb: HaBbIKAMH TEOPETUYECKOTO M HSKCIEPUMEHTAIBHOIO HCCIIEI0BaHUSA
00BEKTOB PO ECCUOHATHFHON JACSITEILHOCTH.

Hepequb JUCHUIIIIMH U IIPAKTHK

HNunexc Ha3Banue 1MCIHUIIINHBI
51.0.04.01 dusnka
51.0.04.02 YpaBHeHHs] MaTeMaTU4eckoil pusnku
51.0.04.03 BrruucnurenbHas MmaTemMaTuka
b51.0.04.04 Teopust BEpOATHOCTEN U MaTeMaTH4YeCKasi CTAaTUCTUKA
b51.0.04.05 MaremaTnyeckas JOTrHKa
51.0.04.06 MeToap! ONTHMAaJIbHBIX PEHICHUIN
51.0.04.07 JuckperHas maremarnka
51.0.04.08 MaremaTtuueckuii aHaJIu3
51.0.04.09 Anrebpa u reomeTpus
51.0.04.10 Juddepennnanpapie ypaBHEHHS
b51.0.06.09 DJIEKTPOTEXHUKA U PAIUOTEXHUKA
b51.0.06.10 du3nyeckue 0OCHOBBI (DYHKIIMOHUPOBAHHS aBTOMAaTU3UPOBAHHBIX CUCTEM
b51.0.06.17 MUKpO3JIeKTPOHUKA
b52.0.02(Y) YyeOHast TeXHOJIOTHYEcKas (MMPOEKTHO-TEXHOJIOTHYECKas) MPaKTHKa

Jlnis IpoBeieHHsl IOCTUTOTOBOTO KOHTPOJIA MO MPOBEPKE 3TarnoB GOpMUPOBAHUS KOMIETEHIUH
Y UHAUKATOPOB JIOCTHXKEHUS KOMIIETEHIIMM BbIOMpaeTcs HEeCKOoJIbKO mpencTaBieHHbIX B DOCe
3aJaHui  TUCHMIUIMH(BI), OO0INas MPOAOKUTEIBHOCTh BBIOJHEHHUS KOTOPBIX HE JIOJDKHA
npesbaTh 60 MUHYT.

®OH/I OHEHOYHbIX CPEACTB 1O NTPOBEPKE C®OPMUPOBAHHOCTH
KOMIIETEHIIMH OIIK-1

PU3UKA

Ko xommeTeHIINHN OIIK-1

dopMynHupoBKa CnocoOeH pUMEHSTh €CTECTBEHHOHAYYHBIE M 00IIENH)KEHEPHBIC 3HA-
KOMITIETECHIINH HUSA, METOAbl MAaTeMAaTHMYEeCKOr0 aHalu3a U  MOJEIUPOBaHUS,
TEOPETHYECKOTO W OKCIEPUMEHTAIBHOTO  WCCIICNIOBaHHUS B
poecCHOHANEHOM e TENLHOCTH,

WNupukartop NOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (U3UKH, BBIUUCIUTEIHLHON
JOCTUKEHUS TEXHHUKHU U IPOTrPaMMHUPOBAHHUSI.
KOMIIETEHIINH NOIIK-1.2. YMmeTb: pemarh cTaHgapTHbIE MPodecCHOHaATbHbIE 3a/1a41

C IPUMCHCHHUEM CCTCCTBCHHOHAYYHBIX MU O6HI€I/IH)KeHepHI)IX 3H3HHI>1,
MCTOJO0B MAaTEMATHYCCKOT'O aHaJIM3a U MOACIIMPOBAHU .




HOIIK-1.3. Bnanerts: HaBbIKaMH TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO HCCIIEIOBAaHUS OOBEKTOB MPOQPECCHOHATBHON
JIESITENLHOCTH.

Bpewms BeinonHenus 3aganuii: 30 MUHYT

1.Ilox nelicTBHEM MOCTOSTHHOM CHUJIBI, paBHOM Mo Moaynwo 6 H, ummnynbc Tena uU3MEHUIICS Ha
30 kr-M/c. CKOJIBKO BpeMEHHU OTPEeOOBAIOCH IS 3TOT0?
a)0,5¢ 06)5c B)36¢c 1) 180¢C

2. BeiGepuTte npaBuiibHYI0 (POPMYITHPOBKY 3aKOHA COXPAHEHUS MOJHOM MEXaHUYECKON SHEPIUH:
a) [lonHast MexaHnveckas SHEpIrus €CTh BEIMUMHA OCTOSIHHAS.

0) B KOHCcepBaTHBHBIX CHCTEMaX IOJIHAs MEXaHUUECKasl SHEPTUS HE U3MEHSIETCS.

B) B 3aMkHyTO# cucTeme MosiHas MexaHU4YecKasi SHEpIHsl COXPaHAeTCsL.

r) B 3amMKHYyTOl KOHCEpBAaTUBHOI CHCTEME IIOJIHAs MEXaHUYECKasi SJHEPTUs COXPAHSAETCS.

3. I3MeHeHne BHYTpEHHEH SHEpTUU ABYXaTOMHOTO ra3a IpH U30TePMUYECKOM IpoIiecce:
a)AU= 0

6)AU = A

B) AU = Q

r) AU = ZvRAT

4. YcnoBrue MakCHUMYMOB IIpU UHTEP(EPEHIINU:
a)A=kAk=0,1,2..

6)A=(2k+1)3k=0,12..

B)dsing = kA, k=0,%+1,%2..

nay =2

5. Kakast yacTuiia ucmyckaeTcs Ipua -pacrajie aTOMHOTO sifipa:
a) ®oton

0) DnexTpoH

B) Slnpo aroma renus

r) Slapo aToma Bosopoaa

6.1t kKaxx0i (HOPMYITBI ONIPEACITUTE COOTBETCTBYIOIIEE HA3BAHUE!
3akoH OMa ais 1enei, coneprkanmx

1' hv = ABI:IX + EKI/IH a) 3HC
m
2. pV =—RT ) VYcioBrue MakCUMYMOB TIPH
M Tupakuy Ha pelieTke
3 € B) YpaBHeHue MeHeneena-
' "R+ Knaneiipona
4. dsing = ki r) ®opmyna DUHIITEHHA A1

dbotorddexra

7. BeiGepuTe cOOTBETCTBHE Ha3BaHUsI 3aKOHA (PU3UKH €r0 POPMYIUPOBKE:

1. Bropoii 3akoH HptoToHa a) KomnyecTBo TEmIOTH, NEPEAAHHOE CUCTEME, UJIET HA
M3MEHEHUE €€ BHYTPEHHEW SHEPTUU U COBEPILIECHUE
paloTHI.

2. Ilepserit 3axkoH 6) /[lns mocTossHHOM Macchl raza MpH MOCTOSIHHOMN

TCPMOJAUHAMUKN TEMIICPATYPEC NPOU3BCACHUC €TO JaBJICHHUA HA 00BeM



€CTh BEJIMYMHA MOCTOSHHAS

3. 3akon boinsa-Mapuorra B) Jlyu mamaromniuii, JIyd mpeJoOMIICHHBIA U IEPIICHANKYJIISP,
BOCCTAHOBJIEHHBIW B TOYKE NAJCHUS, JIEKAT B OJTHOU
iockocTd. OTHOIIEHUE CHHYCA YTJia NaJIeHUs K CHHYCY
yria MpeJOMIIEHHs] €CTh BEIMYMHA IIOCTOSIHHAS JUIs]
JAHHBIX JIBYX Cpell.

4. 3axoH CHemimyca r) YckopeHue, IpuoOpeTaeMoe TeI0M, IPSIMO
MIPOIOPLIMOHAIEHO PAaBHOICHUCTBYIONICH CHT,
JCHCTBYIOIUX HA TEJIO, U 00PaTHO MPOMOPLHUOHATIHHO
ero macce.

8. Tsopueckoe 3anmanme. IIpencraBpTe HE MeEHEe IISATH HANPABICHUM HCIIOJNIb30BAHMS
¢bu3nUeckoil TeopuH Il MPOESKTUPOBAHUS APXUTEKTYPhl U KOMIUICKCHPOBAHUS COBPEMEHHBIX
KOMIIBIOTEPOB, CUCTEM, KOMIUIEKCOB U CETEM CHCTEMHOI0 aIMUHUCTPUPOBAHHS.

YPABHEHUS MATEMATUYECKOU ®U3UKU
Kox kommerennnu OIIK-1
dopMynHpoBKa Cnoco0eH MpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIICHH)KEHEPHbIE 3HA-
KOMIIETEHIINHU HUSA, METOABbl MAaTeMaTHYECKOro aHajlh3a MW  MOJCIHUPOBAHUS,
TEOPETHYECKOT0 W OKCICPUMEHTAIBHOIO  WCCICIOBAaHUS B
poeCCHOHAIBHON JEATENHHOCTH,

WNunukatop NOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKU, BBIYMCIUTEIBHON
JOCTHKEHUS TEXHUKU U IPOrPaMMHUPOBAHUS.
KOMIIETEHIINH NOIIK-1.2. YMmerTb: pemiath CTaHJapTHBIE MPO(ecCHOHaIbHBIE 3a1a4K

C ONPUMCHCHHUEM CCTCCTBCHHOHAYYHBIX M 06HI€I/IH)KeHepHI)IX 3HaHHﬁ,
MCTOJ0B MAaTCMAaTUYCCKOI'O aHAJIN3a U MOACIUPOBAHHA.

NOIIK-1.3. Buagers: HaBbIKAaMHU TEOPETUYECKOTO 51
HKCIEPUMEHTAIBHOTO HCCIIEOBAaHUSI OOBEKTOB IMPO(HEeCCHOHAIBHON
JeSITETbHOCTH.

Bpewms BeinonHenus 3aganuii: 30 MUHYT

1. B kakoM 13 METO/IOB PEIlIEHUE UILETCS B BUAE CYNEePIO3UIIUU OETyIIIX BOIH?

A. B merone @ypee.

b. B metone JlamamoGepa.

B. B merone ¢pynkuuit I'puna.

I'. Hu B 01HOM M3 EPEUHCIEHHBIX METO/IOB.

2. B xakoMm Buje uuiercs pemienue auddepeHnuansHoro ypaBHeHus metogaom Oypee?

A. B Bujie cynepno3unuu O6erymumx BOJH.

b. B Buzne cymMMbl pyHKIMH, Kaxaas U3 KOTOPHIX 3aBUCUT TOJBKO OT OJIHOM NEPEMEHHOM:
u(x,t) = X(x) + T(t).

B. B Buzie npousBeneHUss HECKONBKUX (YHKUUH, KaKAas U3 KOTOPBIX 3aBUCUT TOJIBKO OT
oxHo# mepemennoi: u(x,t) = X(x) - T(t).

I'. B Buzie GyHKINN UCTOUHUKA.

3. Kakasg 3amaua Ha3pIBaeTcs 3agadeil Komm?

A. 3angaua, coneprkariasi TOJIbKO KpaeBble YCIOBHUS.
b. 3agaua, copeprkaias TOJIbKO Ha4aJdbHbIE YCIOBUSI.
B. 3apaua, conepikaias 1 Ha4aJIbHbBIE U KPaeBble YCIOBUSI.
I'. 3agauda, Kk KOTOPOIl CBOJIUTCA ONMCAHUE CTALMOHAPHBIX MPOLIECCOB.
4. Yem MOKHO TIPE/ICTaBUTh PEIICHUE 3a/1a4l O KOJIEOAHUSX 3aKPETICHHON CTPYHBI?



A. Cyneprio3uiueii 0erymmx BOJIH.

b. Crostueli BOIHOU ¢ OXHOM NOCTOSIHHOM YaCTOTOM.

B. beryuiei BOJTHON OJHOM 4acTOTBHI.

I. Cynepnomul/leﬁ CTOAYHX BOJIH C KpaTHBIMH 4aCTOTAMMU.

5. Kakoli ¢u3uveckuii CMBICT MMEET YCIOBHE, 3aJlaHHOe s 3anadu Komm o cBOOOTHBIX
kosebanusx ctpynsl: U(x,0) = f(x)?

A. B HauabHBIi MOMEHT BpeMeHH (opMa CTPYHBI OnuchiBaeTcs GpyHkuuen f(x).
b. B HauanbHBIE MOMEHT BpPEMEHH CKOpPOCTb TOYEK CTPYHBI OMUCHIBaeTCA (GyHKIUEH

v(x,0) = f(x).

B. Ha koHmax crpyHsl uckomas (GyHKIHS IpUHUMAeET 3HaueHue f (x).
I'. Yka3aHHOE yClIOBHE HE UMEET (PU3HUUECKOTO CMBICIA.

6. ComocTaBbrTe YyCJIOBUA 3aaa4 MaTeMaTH4IeCKOM (bI/ISI/IKI/I UX THUIIAM.

1. 3amaya TONBKO C HaYaIbHBIMUA a) 3anada Komm
YCIIOBUSIMU
2. 3ajada c HaYaIbHBIMU U TPAHHYHBIMH 06) 3amaua Qupuxie
YCIOBUSAMU
3. 3amaga, B KOTOpOIi 3a1a€TCS TOIBKO B) 3anaua Helimana
3Ha4YeHHEe UCKOMOW (PyHKIIUU Ha
rpaHuIaX UHTEpBaJa IOUCKA PEIIEHUs
4. 3apauva, B KOTOpPOM 3a/1aeTCsl TOJIBKO r) CwmemanHas 3a1a4ya
3HAYCHUE NMEPBOX MPOU3BOTHOMN
MCKOMOH (DYHKITMH Ha TPaHUIIAX
MHTEpBaJIa IOMCKA PEIIeHUs
7. Beibepute ypaBHEHHE, HEOOXOIUMOE JIJIsl OIMCAaHUS COOTBETCTBYIOLIETO IIpolecca:
1. BosiHOBO# mpoIiiecc B OTHOMEPHOM a) 0%u 5 0%°u 0%*u 0d%u
5z - Y\t 3,2
cpene ot 0x? 0y? 0z
2. PacnpocTpaHeHMe BOIHBI B 6) ou_ 0%
—_— =t —
TPEXMEPHOM IIPOCTPAHCTBE ot dx?
3. PacmpoctpaHeHue Temnsa B TOHKOR B) 0°u _ ,0%u
—_— =t —
IJIACTUHKE ot? 0x?
4. Tlpouecc nudpdy3un B OTHOMEPHOM r) J*u (9% N 0%u
cpene dt? 0x?  dy?

8. Tsopueckoe 3amanue. Ilepeuncnure mpumepsl HMCHOIB30BAHUS COJIEPIKAHUSA JAUCHUTIMHBI
«YpaBHEHHUS MaTeMaTUYECKON PU3UKN» ISl pelIeHus TPoPecCUOHANBHBIX 3a/1a4.

BBIYNCJ/IMTEJIBHASA MATEMATHKA

Kon komnerenumu OIlK-1

dopMynHpoBKa Cnoco0eH MpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOLIEMHKEHEPHbIE 3HA-

KOMIIETEHIINHT HUsA, METOABbl MAaTeMAaTHMYECKOr0 aHajlh3a U  MOJEIUPOBAHUSA,
TEOPETUYECKOr0 U OJKCIEPUMEHTAIBHOIO  MCCIENOBaHUA B
poeCCHOHATBHON JEATETbHOCTH;

WNunukatop NOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKH, BBIYMCIUTEIBHON

JOCTUKECHHUS TEXHUKH U IPOTPAMMUPOBAHUA.

KOMIIETEHITUH NOIIK-1.2. YMmers: pemaTs cTaHaapTHBIE MpodecCHOHAIBHBIC 3a/1a4u




C NPUMCHCHHUEM CCTCCTBCHHOHAYYHBIX M O6HI€I/IH)KeHepHBIX 3HaHPII>'I,
MCTOJO0B MATEMATUYCCKOT'O aHaJIn3a U MOACIINPOBAHUA.

HOIIK-1.3. Bnanets: HaBbIKaMH TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO HCCIIEOBAaHUS OOBEKTOB MPOQPECCHOHATBHON
NEeATEILHOCTH.

Bpewms BbmmonHenus 3aganuii: 30 MUHYT

1.BepupiMu  1udpamMu mpuOIMKEHHOTO uncinaa=J,/671, 3aaHHOTO C TOTPEIIHOCTHIO
Aa = 0,07 sBustorcs TUPHL. ..

1)5; 2)51; 3)5,1,6; 4)5,1,6,7.

2.VKaKuTe IPaBHIbHOE YTBEPKIECHHE OTHOCUTEIBHO NPUBEIEHHBIX (GOpMyII:

A) HI'._,=HI' -BI',; B) BI',_,=Bl' —Bl',; C) h,, =h +h: J) 6‘% =&xtey,
rae h - rpaHuila norpenHocTy, € - TpaHuila OTHOCHTEIbHON MTOTPEIIHOCTH. . .

1) Bepubid u B, 2) Bepubl B u C, 3) BepHbl B u /], 4) Bepubl A, Cu /.

3.AnroputM Metoxa Il'aycca pans  pemieHMsT CHCTEM JIMHEHWHBIX ypaBHEHHMHM (c
€/IMHCTBCHHBIM PEIICHHEM) PEaTU3yeM. . .

1) Bcerna;

2) npu yCIOBUH HEPAaBEHCTBA HYIIIO JIEMEHTOB&,;, 1 =12,...n MaTpUIIbI CUCTEMBI;

3) Bcer/a TOJIbKO I CAMMETPUYHBIX MATPHII,

4) TOJBKO JUIS HEBBIPOXKICHHBIX MATPUIA (det A= 0).

4.Kakas ¢popma 3ammucu HHTEPIOISAIMOHHOTO MHOTOWIEHA IEPBOM CTENEHH COOTBETCTBYET
MHorowieHy Jlarpanxa...

DL =Yo + 222 (x- %) 2) L) =2 +ax;

1 0
D LO) =ty 4=y 4 L) =YX = X) + V(X Xp).
0o~ % X = %o

5.ITo merony CuMIICOHA TOJYY4EHO JBa TMPUOJMKEHHBIX 3HAUCHHUS OIPEICIICHHOTO

unrerpana |, u |, . KakoBa mpu 3TOM MHUHUMabHAs MOTPEIIHOCTh MPUOIMKEHHOTO 3HAYCHHSI

uHTerpana’?

20 ~ | In_ln In_I n
1)‘R‘:%, 2)‘R‘:%'3)‘R‘:“n_IZn‘A')‘R‘:%

6. YCcTaHOBUTE COOTBETCTBHE:
Metoiam HaXOXKJICHHUSI KOPHEH

BBIYHCIHTETEHBIC CXEMBI HEJIMHEHHBIX YpaBHEHHH Ha
otpeske[ay, b, ]

f(b,) k=012 a) METOJ UTepaIuii
f'(by)

1 bk+l :bk -

6) MeTox XOp.
Xp =0 (X)), k=012,...

6) KOMOWHHPOBaHHBII METOJ

w

a —a —— @) oy k012,
f(by)— f(ay)

2) MeTOJ KacaTelbHbIX



fdy)

=h, — , k=012,..
k+1 k f,(bk)

a —a —— &) g oy k012
fb)— f(a)

7.YCcTaHOBUTE COOTBETCTBUE:
['pynma npubanKeHHBIX METOA0B B

3aBUCHUMOCTH OT (DOPMBI MPEACTABICHUS HaumeHnoBanue mpuOIMKEHHOTO
nckomoro pemenus Y MeTo1a
1 aHamuTUYECKHE METOJBI a) wMerox Ditnepa
2  rpaduvecKue METOIbI 0) Meron Pynre-Kytra
3 4HCIIeHHBIE METOJIBI 6) Mertoj mocieaoBaTeaIbHBIX

npubmkenuit [Tukapa
2) MEeTOoJ CTCICHHBIX PSIOB
8. IlpakTuueckoe 3agaHue.
a) Io coco0y HaMMEHBIINX KBAJIPATOB HAWIUTE YPaBHEHHUE MPSIMOM, MPOXOSIICH BO3MOKHO
OJinkKe K 3aJJaHHBIM TOYKaM.

X 10 15 20 25 30
y 02 08 12 18 25
0) CxemMaTu4HO U300pa3uTe Ha rpauKe JaHHBIC TOYKH U MOJYYCHHYIO JTMHUIO PErPECCHU.

TEOPHUSI BEPOSATHOCTEN I MATEMATHYECKASI CTATUCTUKA

Ko xommereHInu OIIK-1

dopMynHpoBKa Cnioco0eH MpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIICHH)KEHEPHbIE 3HA-
KOMIIETEHIINHU HUSA, METOAbl MAaTeMAaTHMYEeCKOr0 aHajlhu3a MW  MOJEIUPOBAHUS,
TEOPETHYECKOT0 | AKCIIEPUMEHTAILHOTO HCCIENOBaHUS B
npodecCHOHANEHOM e TENbHOCTH,

WNunukatop HOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKU, BBIYMCIUTEIBHON
JNOCTUKECHUS TEXHHUKHU U IPOrpaMMHUPOBaHUS.
KOMIIETECHIIUU NOIIK-1.2. YMmers: pemaTh cTaHAapTHBIE MPOodecCHOHANBHBIC 3a/1a4u

C NPUMCHCHHUEM CCTCCTBCHHOHAYYHBIX U 06III€I/IH)K€H€pHI>IX 3H&HI/II>1,
METOHAO0B MATEMATUYCCKOT'O aHaJIn3a U MOACIINPOBAHUA.

NOIIK-1.3. Bragets: HaBBIKAMU TEOPETUYECKOTO 51
HKCIEPUMEHTAIBHOTO HCCIIEOBAaHUSI OOBEKTOB MPO(hecCHOHAIbHON
JESITEIIBHOCTH.

Bpewms BeinmonHenus 3aganuii: 30 MUHYT
1. B smuke 40 geraneii: 20 — mepBoro copta, 15 — BTOporo copra, S — TpeThero copra.
Haiit BEposSITHOCTB TOTO, YTO HAYTa/l U3BJICUYCHHAS JIETANIb OKAYKETCSl HE TPETHETO COPTA.

a) 1/8.
0) 3/16.
B) 7/8.
r) 1/2.

2. ByKBLI CJIOBA «KapaHIaulrn) HalrhCaHbl Ha KapTOdKax, W KapTOUYKW INNECPEMCEIIAHBI.
Hay;[aqy H3BJIEKaoTCca 4 KapTO4YKH M BBIKJIAABIBAIOTCA B MOPAAKE H3BJICUCHUA. BepOHTHOCTL

TOr0, 4YTO IMPU 3TOM IOJIYUHUTCH CIIOBO KKPaH)» paBHA ...
a) 3/4.
0) 0.




B) 1/560.
r)  8/240.

3. B nepBoii ypHe 3 6enbix U 7 4epHBIX mapoB. Bo BTopoii ypHe 5 Genbix u 15 yepHbIX
mapoB. M3 Haynady B3sTOH ypHBI BBIHYJIH OAWH map. Toraa BEpOSTHOCTH TOTO, YTO 3TOT MIAp
OKaXkeTcs OelbIM, paBHa. ..

a) 0,275.
0) 0,267.
B) 0,725.
r) 0,733.

4, I[I/ICerTHaH cnyqaﬁHaﬂ BCJIIMYMHA NMECT 3aKOH PACIIpCACICHUSA:

X 1 4
p 0,4 0,6
Maremaruueckoe oxuaanue M(X) 3Toil ciiy4aifHON BEJIMYUHBI PABHO ...

a) 5.
0) 2,8.
B) 2,2.
r) 1.

5. U3 reHepasibHOlN COBOKYMHOCTH M3BIieUeHa BbIOOpKa oObema N = 50:

Xi 1 2 3 4

ni |20 8 | 12 | ng

Torma ng= ...
a) 8;
0) 40,
B) 10;
r) 50.
6. YcTaHOBUTE COOTBETCTBHE:
1. ITonnas rpymnmna coObITHi a) HECKOJIbKO COOBITHH TakuX, YTO HH OJHO W3 HUX HE
ABIIseTCS O0JIee BOZMOXKHBIM, UeM JIpyTHE.
2. HecoBMmecTHBIE COOBITHS 0) HECKOJIbKO COOBITHMH TakHX, YTO B PE3yJIbTAaTe OIbITa

00s13aTeNIbHO MTPOU30UIET XOTS ObI OTHO U3 HUX.

3. PaBHOBO3MOKHEIE COOBITHSI  B) COOBITHSI, KOTOPhIC HE MOTYT TPOU30UTH OJHOBPEMEHHO
B PE3YJIBTATE OIBITA.

4. He3zaBucumble cOOBITUS I') HECKOJIBKO COOBITUH, BEPOSTHOCTh KaXKIOTO U3 KOTOPBIX
HE 3aBUCUT OT IOSIBJICHUS WM HEMOSIBICHUSI IPYTHX.

7. YcTaHOBUTE COOTBETCTBHE MEXY 3a7auei U popMyso /it e€ pereHus:
1. Crpaxyerca 10 aBTomoOwuneit. Cuntaercs, 4To KaXKIbIH a) popmymna Ilyaccona
W3 HUX MOXET TOMacTh B aBapui0 C BEpOATHOCTHIO 0,4.
KakoBa BepOsATHOCTH TOTO, YTO KOJIMYECTBO aBapuil cpeau
BCEX 3aCTPaxOBaHHbBIX PaBHO 57
2. Marasun nonyuua 1000 OyThUIOK MHUHEpaIbHOH BOJBI. 0) popmyna beprymiu
BeposiTHOCTH TOTO, YTO TPU TEPEBO3KE OYTHUTKA OKAKETCS
pa3ouroii, paHa 0,003. Haiinute BeposATHOCTH TOrO, YTO
MarasuH MOJY4YHUT pa30oUThIX OyThUIOK Ooee 2.
3. Haiimute BEpOSATHOCTH TOrO, YTO YHUCIO MAJIbYHKOB B) JIOKaJIbHas GopmyIa
cpenu 1000 HOBOpOXKAeHHBIX Oombiie 480, HO MeHbme 540 Myagpa-Jlamnaca
(BEpOSATHOCTD POXKACHUS MallburKa NPUHATH paBHOi 0,515).



4. BeposiTHOCTh BBIXOZJAa M3 CTpos 3a Bpems t oxHOro I') UHTETpaJIbHAs
KoHzaeHcaTopa paBHa (0,2. Halimure BepOSTHOCTh TOTO, YTO dbopmyna Jlamaca
3a Bpems t wu3 100 He3aBucuMO  paboTaromux

KOHJICHCATOPOB BBIMAYT U3 CTPOsI 28 KOHJEHCATOPOB.

8. IlpakTHueckoe 3a1aHue.

Crnydaiinas BenmnurHa X 3a7aHa TabauIel pacupeneeHus:

X 5 7 10 15
p 0,2 0,5 0,2 0,1

a) Haitnure Mmatemarnueckoe oxuganre M(X); 0) Haiiaure ¢pynkuuto pacupenencaus F(X);
B) HaliAUTE BEPOSITHOCTH COOBITHS «X < 8».

MATEMATHUYECKAS JIOTUKA

Ko xommereHInMu OIIK-1

dopMynupoBKa Crioco0OeH MPUMEHSTh €CTeCTBEHHOHAYYHBIE U OOIICHH)KCHEPHBIE 3HA-
KOMIIETEHI[NHA HUS, METOAbl MAaTeMAaTHYEeCKOr0 aHalu3a U  MOJCIHMPOBAHUSA,
TEOPETHYECKOT0 W OKCICPUMEHTAIBHOIO  WCCICIOBAaHUS B
poeCCHOHAIBHON e TENHHOCTH,

Nunukarop HOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKU, BBIYMCIUTEIBHON
JOCTUKECHHS TEXHHUKHU U IPOTPAMMHUPOBAHHUSI.
KOMIIETECHIIUU NOIIK-1.2. YMeTs: pemath cTaHAApTHBIC MPOGECCHOHATBHBIC 3a1a9U

C INPUMCHCHHUEM CCTCCTBCHHOHAYYHBIX U O6H.I€I/IH)KCHepHLIX 3HaHPII>i,
MCTOJO0B MATEMATHYCCKOI'O aHajin3a U MOACIIMPOBAHUA.

HNOIIK-1.3. Bnanets: HaBbIKaMH TEOPETUYECKOTO u
AKCIIEPUMEHTAJILHOTO HCCIEAOBaHUS OOBEKTOB MPOQECCHOHAIBHON
IEATEILHOCTH.

Bpewmst BemosnHeHus 3aganuit: 30 MUHYT
1. OOGmnacTe UCTMHHOCTHU HpeaukaTa P(x,y): X+ 2y >83aJaHHOM HaJl MHOXKECTBaMHU M, MZ,

rie M, =M, = {1,2,3} orpeziesieHa CIEAYIOIMUM 00pa3om
1)33) 2)(3:3).,(2:3)  3)(3:3),(22)  4)(3:3),(3:2)

2. JNana popmyna  (3X)(P(x) — M (x)) . PaBHOCWIIBHAS elf popMyIia UMEET BUJT
DX)(PO) A M (x)

2)(@)((P(X) v M (x))

B)(@N((P(x) v M (x))

4)VX(P(x) A M (X))

3. CoBepiieHHO AM3BIOHKTHUBHAs opma (HopMyIIbl X=>Y) X pveer Bun

DXy v Xy v Xy 2)xy v Xy 3)xy v xyv xy 4)Xxyv xy

4. CoBeplueHHO KOHbIOHKTHBHAs opma popmyrst & ¥ X yveer Bug
DXV AGEY ) 2xv XV ) AGevY) Axvy)
5. Tlocnenuuit cron6er Tabmus nernnnoctn Gopmyasr & > Y) = X pyeer pug

1)1,0,1,12)1,1,0,1 3)1,1,1,0 4)1,0,0,1




6. YCTaHOBUTH COOTBETCTBUE MEXAYy (popmyiaamu (IIyHKT A) W Ha3BaHUAMHU MPABUI JIOTUYECKHX
yMoO3aKJItoueHui (myHKT b).

A B
A—>B
1) =——; ) @) MPaBHJIO BBEJCHHUS KOHBIOHKIINU;
B> A
AB ) 0) MpaBUJIO LIEMTHOTO 3aKJIIOUEHUS;
12) X
AAB
A—>B,B—>C
13) ; B) MPaBUJIO MIEPECTAHOBKH MOCHLUIOK;
A—->C
A—(B—->C)
4) ——— = I') IPaBUJIO KOHTPAIIO3UIIUH.

B—>(A>C)’

7. Ilycte R(X) o3HauaeT « X — AEMCTBUTEIBHOE UUCION», A Q(X) - « X - pallMOHAIBHOE YUCIION.

Jis KaK0To BBICKA3bIBAaHUS U3 MyHKTAa A HaliIuTE COOTBETCTBYIOIIYIO (POPMYIUPOBKY
u3 nyHkTa b.

A. b.
. a) HCKOTOPHBIC pallMOHAJIBHBIC YK CJIa SABJISKOTCA
1) Yx(Q(X) = R(X)); ) HEKOTOpbIC paLl
IICI/ICTBI/ITGJ'IBHBIMI/I,

0) BCAKOE pallMOHAIbHOE YHUCIIO —
JCCTBUTEIBHOE;

2) VX(Q(x) = R(X));
3) HX(Q(X) A R(X)) . 6) HeKOTOpHe I[@ﬁCTBI/ITGJ‘IBHBIG quciia HE
’ SIBJIIAOTCA paHHOHaJIBHBIMH;

2) BCAKOE PAallMOHAIIBHOE YHCIIO HE SIBIISIETCS
JEHCTBUTENBHBIM.

4) 3xX(R(X) A Q(X)).

8. [IpakTHueckoe 3ajaHue. 3aroJHUTE MPOIYCKU B MPUBEIECHHON HIKE TaOIuUIe.

®DopMyITBI BEIBOJUMOCTH Haspanwst mpaBuiI BEIBOAUMOCTH
U3 COBOKYITHOCTH THIIOTE3 W3 cOBOKYNHOCTHU THUIIOTE3
1) @) TIPaBUJIO CHJIJIOTH3Ma;
2) 0) TIpaBWIIO y/IaJICHUS ABOWHOTO
OTPUIAHUS;
H|-4,H|-B
— 8)
H|-4B
Hl-4 > B )
—_— F
H,A-B

METO/Ibl ONTUMAJIbHBIX PEINEHUN

Ko xommereHnnu OIIK-1

dopMynHupoBKa Crioco0OeH MPUMEHSTh €CTeCTBEHHOHAYYHBIE U OOIICHHKEHEPHbBIE 3HA-
KOMIIETEHIINHT HUS, METOAbl MAaTeMAaTHYEeCKOTO0 aHaliu3a U  MOJEIHUPOBAHUS,
TEOPETHYECKOTO M OSKCHEPUMEHTAIBHOIO  KCCIEOBAaHUA B




poeCCHOHATILHOM IS TEITLHOCTH,

Nupukarop
OCTHIKEHUS
KOMIIETEHITNH

HOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKU, BBIYUCIUTEIBHON
TEXHHUKHU U IPOrPaMMHPOBAHHUSI.

NOIIK-1.2. YMers: pemaTh CTaHAapTHHIE MPOGeCcCHOHANIBHBIC 33/1a4u
C TIPUMEHEHUEM E€CTECTBCHHOHAYYHBIX M OOIICHHXEHEPHBIX 3HAHUU,
METOJIOB MaT€eMaTUYECKOTO aHaIN3a U MOJEINPOBAHUS.

NOIIK-1.3. Biagers: HaBbIKAMU TEOPETUYECKOT 0 51
AKCIIEPUMEHTAILHOTO HCCIIEOBAaHUS OOBEKTOB MPOQPECCHOHATBHON
JIESITEJIbHOCTH.

Bpewms BeimonHeHus 3ananuii: 30 MUHYT

1. BbiOepuTe 01MH BAPUAHT OTBETA

Oo0nacTh A0IIYCTUMBIX peH_ICHI/Iﬁ 3aJa4du JIMHEHHOTO IIporpaMMuUupoOBaHus UMCCT BU/I:

X7 A
5

»
»

X1

Toraa MakcuManbHOE 3HaUYEHUE PYHKIMU Z = X; + 2X,PaBHO...

1) 13
3) 11

2) 14
4) 10

2. Bei0epuTe 01H BAPDHAHT O0TBETA

MakcumanbHOe 3HaYeHUE 11eJIeBOM PYHKIUU Z = X + 2X, IPH OTPaHUYCHUSIX

X1 +x, <6,
x1 <4

x;1=20,x, 20,

paBHoO...

1) 6
3) 12

2) 8
4) 13

3. BoiOepuTe 0JUH BAPHAHT OTBETA

MunuMyM GyHKIME Z = X2 + Y2 npu ycaoBuu g + % = 1pasgeH...

36
13
13
36

1)

3)

2) 0

6
4)5

4. BpiOepuTe 0OUH BAPHAHT OTBeTa




TpancnopTHas 3a1a4ya

50 |60+b |200

100+a |7 2 4

200 3 5 6

OyJIIeT 3aKpbITOH, €CIIH. ..

1) a=40, b=20
3) a=40, b=10

2) a=40, b=30
4) a=40, b=40

5. UTo 03HayaeT ykazaHHOE YTBEPKICHUE:

B pazpemaromiem ctondie CUMIIEKCHOMN TaOIHIIbl HET MOJIOXKHUTENbHBIX KO3 PUIIMEHTOB.

1) Haiineno pemienue 3a1a4i HA MAKCUMYM

2) 3ajaya He paspenma

3) Haiineno penienue 3ajauu Ha MUHUMYM

4) HeoOxo1um mepexo/i K HOBOMY OIIOPHOMY PEIICHHUIO

6. Ilo onucanuto BUJa ueneBoﬁ (I)YHKI_H/II/I Hn CUCTCMbI OFpaHI/I‘ICHI/Iﬁ 3aJa4d OTHCCHUTC €€ K

OAHOMY U3 BUOOB.

1. LleneBast pyHKUIMS 3a1a4H
JIMHENHA

a) 3aj1aua JIMHEHHOTO MPOTrPAaMMHUPOBAHUS

2. lleneBas pyHKIMS U
cHCTeMa OTPaHUYCHUH 3a/1a4d
JIMHEWHBI

0) 3amavya HeJIMHEMHOTO IPOrPaMMUPOBAHUS

3. Cucrema orpaHu4eHH
3aJauu He JUHEeHHa.

B) Huuero onpeneneHHOro ckas3arb Hellb3s

4. leneBas GpyHKIUS U
CcHUCTEMa OTpaHUYEHUH 3a/1auu
HE JTUHEHUHEI.

r) Ipyroe

7.CooTHECUTE BbICKA3bIBAaHUS C UX OIPEIEICHUSIMU

1.1rps1 ¢ mpupooit

a) beckoanuImoHHbIE UTPbI

2.bumMaTpudHbIe UTPHI

6) I/IFpBI C IPOTHUBOIIOJIO)KHBIMU UHTCPECAMU

3.MarpuuHsble Urpbl

B) Urphl ¢ HEMPOTUBOIOIOKHBIMU
UHTEpecaMu

4. ITapHble urpsl

r) Urpsl ¢ 1ByMS NpOTUBHUKAMU

8. [IpakTuueckoe 3a1aHue.




BBISICHI/ITB, HUMCCT JIM MaTpHUYHaA Urpa pCuICHUC B YACTBIX CTPATCTUAX.

=% 2

1
B &
7 5
& 7

— L) LA

JUCKPETHAS MATEMATHUKA

Kona xommereHnu OIIK-1

DopmyIHpOBKa Cnoco0eH MpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIICHH)KEHEPHbIE 3HA-
KOMITETeHIIUHT HUSA, METOAbl MAaTeMAaTHMYEeCKOr0 aHajlihu3a U  MOJEIUPOBAHUS,
TEOPETUYECKOI0 U OKCIEPUMEHTaJIbHOTO  HCCIEIOBaHUS B
npodecCuOHANIBHOM e TeIbHOCTH;

WNunukatop NOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (DU3UKH, BBHIYHCIUTEIHHOU
JOCTHKEHUS TEXHUKU U IPOrPaMMHUPOBAHUS.
KOMIIETCHIIUU NOIIK-1.2. YMeTs: pemath cTaHAApTHBIC MPOGECCHOHATBHBIC 3a1a9U

C NPUMCHCHHUEM CCTCCTBCHHOHAYYHBIX M 06HI€I/IH)KeHepHI)IX 3HaHHﬁ,
MCTOJA0B MAaTCMATUYCCKOT'O aHAJIN3ad U MOACIUPOBAHHA.

NOIIK-1.3. Biagers: HaBbIKAaMH TEOPETUYECKOTO u
HKCHEPUMEHTAIBHOTO HCCIIEOBAaHUS OOBEKTOB IMPO(HeCcCHOHAIBHON
JeSITETbHOCTH.

Bpewms BeimonHenus 3aaanuii: 30 MUHYT

1. B crynendeckoi rpymme u3 20 4eroBeK BRIOMPAIOT CTapocCTy, podopra u puzopra.

KonmuaecTBo crmoco6oB BEIOOpa PaBHO ...

1) 6840 2)824 3)190  4) 1140

2. KonnuecTBo 4eThIpex3HAYHBIX YHCEN, JENAIUXCS Ha 5 U HE COAepKAIIUX OJUHAKOBBIX IH)D,
coctasierHoe u3 mudp 1, 3, 5, 8, 9 paBHo ...
1) 36 2) 48 3) 24 4) 112

3. HNmeercs 6 pa3nuuHbIX CTyNIbeB U 4 pyaoHa 0OMBOYHON TKaHU pa3HbIX 1BeTOB. KonnuecTBo
Croco00B OOMBKHU CTYJILEB MOKHO BBIYHCIIUTH 1O (hOpMYyJIe

46 6 6 6
1 A 2) 48 3) Ci e
4. KOJ'II/I‘-ICCTBO CHOCO6OB COCTAaBJICHHUSA paClIMCaHUA OJHOT'O yqeGHoro JHS U3 5 Pa3JINYIHBIX YPOKOB
PaBHO ...
1) 25 2) 100 3) 120 4)5

12
5. BOocbMO# 4JIEH pa3iioKeHUs (a +/x ) paBeH. ...
1) CLa’(Yx) 2)Cla'x*  3) Cla'x® 4) Ca’x*

6. YKaxnure COOTBETCTBHUE MCXKIY Ha3BaHUEM KOM6I/IHaTOpHOFO 00BEKTA U BLIYUCIUTEILHOMN
bopmynoii:



~

Coueranue a) = (kg +ky +...+k)!

kaneMeHTOB Pk k)= k k! ... k!
MHOXkecTBa E

[TepecTtanoBka 0) Af=n
AJICMEHTOB

MHOXecTBa E

PasMmemienue B) P,=n!

C TIOBTOPEHUSAMU

konemenToB

MHOXkecTBa E

IlepecraHoBKka ¢ r) ck _ n!
HOBTOPEHUAMHU " kl(n—k)!

DJIEMEHTOB
MHOXeCTBa E

. YKaXHUTe COOTBETCTBHE MKy Ha3BaHHEM Ipada U ONpeeIICHUEM:
Casi3Hblil rpad, He a) Diinepos
coaepKauun
IIUKJIOB.
Cesi3HBIHN Tpad, 06) Hepeo

COAEpKAIIUN LUK,
MIPOXOIALINH Uyepes
KaxkJ10€ pedpo poBHO
OJIUH pa3.

Ces3HBIN Tpad, B) [lnanaphsrii
CoAEepKaIIUN UK,

MPOXOJSIINI Yepes

KOKIYIO BEPIIUHY

POBHO

I'pad, xoTOpHIit r) T'amunpToHOB
MO’KHO M300pa3uTh

Ha TUIOCKOCTH TaK,

4T0OBI pedpa He

NePECEKaINCh.

8. IlpakTHueckoe 3agaHue.

Jlnis rpada, n300pakeHHOTr0 Ha pUCYHKE, HAalTH: a) €ro JI0NOoJIHEHUE; 0) XpOMaTHYECKOe
YHCII0; B) IMKIOMAaTHYECKOE YHCIIO; T') KOJMYECTBO €ro rpaHeil; 1) Bec MUHUMAaJIbHOTO
OCTOBHOT'O JIepeBa.



MATEMATHUYECKHA AHAJIN3

Ko xoMniereHuuu OIIK-1

dopmynupoBKa Crioco6eH MpUMEHATh €CTECTBEHHOHAYYHbIE U OOLIEHHKEHEPHbIC 3Ha-

KOMIIETEHIH HUS, METOAbl MAaTeMaTH4YeCKOro aHajiu3a U  MOJAEIUPOBAHMUSA,
TEOPETUYECKOI0 U AKCIEPUMEHTAJIbHOTO  HCCIIEIOBaHUS B
npodecCHOHATIBLHOM J1eTeIbHOCTH;

WNunukatop NOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (DU3UKH, BBHIYACIHTEIBHOM

JOCTUKEHUS TEXHUKHU U IPOrpaMMHUPOBAHUSL.

KOMIIETEHIINH NOIIK-1.2. YMmerb: pemats cTaHgapTHbIE MPO(decCHOHAIbHBIE 3a/1a4l

C MPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U OOIICHMH)KEHEPHBIX 3HAHUU,
METO/IOB MaTEeMAaTHYECKOTO aHAJIM3a U MOJICTUPOBAHMS.

HNOIIK-1.3. Bnanets: HaBbIKaMH TEOPETUYECKOIO u
OKCIIEPUMEHTAILHOTO HCCIICIOBAaHUS OOBEKTOB MPOPECCHOHATBHON
JEATENLHOCTH.

Bpewmst Bemonnenus 3aganuii: 30 MuUHyT

1. ®yHKIUA UMeET pa3phliB IEPBOTO POJA B TOYKE X, , €CIIH:

) lim £ 00 = 1(x);

0) XO0Ts1 OBl OJTUH U3 OJTHOCTOPOHHUX IPEJIENIOB B TOUKE X, HE CYILECTBYET MU PaBEH

OECKOHEUYHOCTH;

B) OAHOCTOPOHHUC MPEACIIbI B TOYKE X0 KOHCYHELIC U PAa3JIMYHBIC,

r) lim f(x)=0.
X—>%y

2. Boibepute HeBepHOe YTBEPK/ICHUE:

a) j cf (x)dx=¢ j f (x)dx;
6) j f(X)g(x)dx = j f (x)dx j g(x)dx ;

B) [dU(x)=U(x)+C;

r) j(f (X) + g(x))dx :j f (x)dx+jg(x)dx.

3. Beibepute BepHOE YTBEpKICHUE:

a) Ecnu QpyHKIMs orpaHrueHa Ha OTpe3Ke, TO OHa HeTpephIBHA Ha 3TOM OTPE3KE;

6) Ecnu ¢pyHKIIMS JOCTUTaeT Ha OTpE3KEe CBOETO HanOOJBIIEr0 U HAMMEHBIIIETO 3HAYE€HUH, TO
(GyHKLMS HA TOM OTpE3Ke HENPEPHIBHA;




B) Eciiu yHKIIME HETTPEephIBHBI HA TPOMEKYTKE, TO HX CYMMa Ha 3TOM MPOMEKYTKE TEPITUT
pasphiB;
r) Ecin ¢ynkius y = f(X) HenpepsiBHa Ha otpeske [a;b] m mpumnmmaer Ha ero kommax

HepaBubie 3HaueHus f(a)=A, f(b)=B, 1o Ha 3TOM oOTpe3ke oHa mnpUHHMAET U BCe
IIPOMEXYTOUHBIE 3HauUeHus Mexay A u B.

4. BoibepuTe HEBEpHOE CBOWCTBO KPUBOJMHEITHOTO HHTETpasia MepBOro poja:

a) jcf (x, y)dI =cj f(x,y)dl;

6) [(F(xy)+g0uy)dl =[x, y)di+[g(x y)l ;
L L L
B) Eciiu pyukuums f(X,y) HenmpepbiBHA HA KpUBOii L, TO Ha 3TON KPHBOIA CYIIECTBYET TaKas

TouKa (X, Yo ), 410 jf(x, y)dl = f (X, Y, )L ;

L
r) KpuBonuHelHbIi HHTErpa nepBoro pojia 3aBUCUT OT HAIIPABICHUS ITyTH UHTETPUPOBAHHUSL.

5. 'eomeTpuyeckuii CMbICT TPOU3BOIHOM:

a) Mpou3BoHas (YHKIIUH B TOUKE paBHA yII0BOMY KO3(h(DUIIMEHTY KacaTeabHOU K rpaduky
(YHKIMH B 3TOM TOUKE;

0) mpou3BOIHAS MYTHU MO BPEMEHH €CTh CKOPOCTh TENa;

B) IPOU3BOIHAS MPEACTABISAET COOON OTHOIICHHE PpUpAIIeHUs (PYHKINU K TPUPAIICHUIO
apryMeHTa;

T') IPOU3BO/IHASL OTPAHUYEHA B KAXK/I0M TOUKE MPOMEXKYTKA.

6. YCTaHOBHUTH COOTBETCTBHE MEX/y HA3BaHUSAMH TEOPEM U MX (POPMYIHPOBKAMU .
1 Teopema Pomns a) Ilycte ¢pynknus y = f(X) ompeneneHa Ha HEKOTOPOM

npoMexytke X H BO BHYTPEHHEH TOUYKe X, 3TOro
NPOMEKYTKA HMMeeT HauOOJbllee WM HAWMEHBIIEe
3Ha4yeHue. Eciu mpyu yka3aHHBIX YCIOBHSX B TOUKE X,
CYHICCTBYECT KOHCYHAsA IHPOU3BOJHAA, TO OHA pPaBHa
HYITIO.

2  Teopema Jlarpanxa 6) Ilycte wa [a,b] samanmer ¢ymxuun  f(X), g(X),

npuYeM
1. oHM HempephIBHBI Ha |4, b];

2. muddeperuupyemsi Ha (a, b), g'(x) = 0.

Torna BHyTpH oTpe3Ka [a, b] HaiiieTcst Takas Touka C

f(b)-f(a) _ f'(c)
, 9TO =—".

g(b)-g(a) g'(c)

3  Teopema Pepma B) TIlycTh Ha OTpe3Ke [a, b] ¢bynkuusa y = f(X) obmamaer
CBOMCTBAaMH:
1. y= f(X) HempepbiBHA Ha [a, b];

2. CYHICCTBYCT KOHCUHAA INPOU3BOJHASA HA
(a,b).

Torma BHyTpH [a, b] HaWJeTcsl Takas To4ka C,



4 Teopema Komm

9TO )= _ f'(c).
b—a

r) Ilycte Ha oTpe3ke [a, b] ¢byukus y = f(x) obnanaer
CBOMCTBaMHU:
3. y= f(X) HempepbiBHA Ha [a, b];
4. cymiecTByeT KOHEYHas MPOU3BOIHAS HA

(a, b);

5 f(a)=f(b).
Torna BHyTpH OTpe3Ka [a, b] HaWJETCs TaKas TOYKa
c,uro f'(c)=0.

7. YCcTaHOBUTH COOTBETCTBHE MCXKAY IMMPUITOXKCHUAMU OIIPCACICHHOIO HHTETpajla u (bOpMy.]'IaMI/I

JUIS BBIYMCIICHUS.

1 [IInomanas KPUBOJUHEHHOMN Tpareuuu a .T ¢ 2( d
T X)ax
2  OOwbeM Tena BpalleHus 0) °
[N+ (F700)dx
3 JlnuHa nyru KpuBOi B) 2713). £ (0T (T 00l
4  Tlnomans MOBEPXHOCTHU BPALICHUS r)y °

j f (x)dx

a

o 9 2
8. IlpakTrueckoe 3aganue. BeaucanTh miomaab GUrypel, orpaHHUEHHON TUHUEH Y = X" —2X,,

ocbro OX u npsimbiMu X =0, X =3.

AJITEBPA U TEOMETPUSA
Kon koMnereHuuu OIlK-1
DopMyIHpOBKa CriocobeH MpUMEHSTh €CTECTBEHHOHAYUHbIE U OOIIEHHKEHEPHbIE 3Ha-
KOMITIETEHIIUH HUS, METOAbl MaTeMaTH4YeCKOro aHaiu3a M  MOJAEIUPOBaHUS,
TEOPETUYECKOI0 M DKCIEPUMEHTAJIbHOTO  HCCIEIOBaHUSA B
poeCCHOHAIBHON JIESTENHHOCTH,
WNunukatop NOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKU, BBIYMCIUTEIBHON
JNOCTUKECHUS TEXHUKH U IPOTPAMMUPOBAHUA.
KOMIIETECHIIUU NOIIK-1.2. YMmeTs: pemiaTe CTaHAapTHBIE MPOheCcCHOHANTBHBIC 3a1aUu

C TIPUMEHEHHEM E€CTECTBEHHOHAYYHBIX M OOIIEUHKEHEPHBIX 3HAHUU,
METOJI0B MATEMAaTUUECKOTO aHAJIN3a U MOJEIMPOBAHHUS.

HNOIIK-1.3. Bnanets: HaBBIKAMH TEOPETHUYECKOTO "
AKCIIEPUMEHTATILHOTO HCCIIEOBAaHUS OOBEKTOB MPOQECCHOHATBHON
NEITEILHOCTH.

Bpewms BoinonHeHus 3a1anuii: He 6omnee 30 MUHYT

1. Pacctosinue ot Toukn A(x;1) no npsamoit 3x + 4y —7 = 0pasno 0. Toraa nonoxureabHoe
3HAYEHUE X PaBHO:



1) 4; 2) 3; 3) 1; 4) 14.

2. JleiicTBue, BHIIONHAEMOE O TIpaBuiy aob =a® —b?, He sBaseTcs GMHAPHOI onepanueil Ha
MHOECTBE

1)Q; 2)R;  3)N; 4 R\{0}.

3. O6beM napajuienenuieia NoCTPOEHHOro Ha BekTopax a = (3;0;0),6 =(3;2;1) u ¢ =(10;-1)
paBeH. ..

16  2)-6 3)9 4)-2

2 3 4
4. Marpuna A=|1 2 3|. AnreGpanueckoe JOMOTHEHUE DIEMEHTA @,, PABHO
11 2

-2 2)-1 3)2 4)0
5. CkansipHO€ IpOM3BEIEHUE BEKTOPOB 4 U b, raca = (5—1) ¢ =(2,—2) pasHo:
1)-14; 2)12; 3)-9; 4)14.

6. YcTaHOBUTE COOTBETCTBUE MEXKY HEMOJIHBIMU YPABHEHUSMHU IIPSIMON U €€ MOJIOXKEHUEM Ha
IIJIOCKOCTH:

1 By+C=0 a) npsmMas npoxoaut uepes ock Oy;

2 Ax+By=0 0) mnpsiMas MpoxXoauT uepes ock OX.

3 By=0 B) mpsmMas napamienbHa ocu Ox;

4  Ax=0 r) mnpsMas IpPOXOJUT Yepe3 Hauajo
KOOP/IMHAT;

7. YCTaHOBUTE COOTBETCTBHUE:

1 HemycTO€ MHOXXECTBO, HA KOTOPOM @) Tpymmna
3aJlaHa OJJHa OIepaLus

2  MOHOHJ, B KOTOPOM KaXK/bIil 37IEeMEHT 6) MOHOHU]
MMEET CUMMETPUYHBIN

3 rpynmouj, B KOTOPOM JeicTBue ) TONyrpyrmmna
aCCOLMAaTUBHO

4 mosyrpynma, B KOTOpOH ecTb 2) TPYIIOH]

HEUTPAJIbHBIN 3JIEMEHT

8. [IpakTHueckoe 3a/1aHue. Haiigure 00BEM TeTpa’ipa ABCD, eciu
A(=3L1), B(—40;1), C(LLL), D(-1,2;-8)

JNPOPEPEHIIUAJIBHBIE YPABHEHUSA

Ko xommereHnnu OIIK-1

dopMynHupoBKa Crioco0OeH MPUMEHSTh €CTeCTBEHHOHAYYHBIE U OOIICHHKEHEPHbBIE 3HA-
KOMIIETEHIINHT HUS, METOAbl MAaTeMAaTHYEeCKOTO0 aHaliu3a U  MOJEIHUPOBAHUS,
TEOPETHUYECKOTO W JKCHEPUMEHTAIBHOIO  HCCIENOBAaHUA B




poheCCHOHATILHOM I TEILHOCTH;

Nupukarop
OCTHIKEHUS
KOMIIETEHITNH

HOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKU, BBIYUCIUTEIBHON
TEXHHUKHU U IPOrPaMMHPOBAHHUSI.

NOIIK-1.2. YMers: pemaTh CTaHAapTHHIE MPOGeCcCHOHANIBHBIC 33/1a4u
C TIPUMEHEHUEM E€CTECTBCHHOHAYYHBIX M OOIICHHXEHEPHBIX 3HAHUU,
METOJIOB MaTeMaTUYECKOT0 aHajIn3a U MOJCIMPOBAHHUS.

NOIIK-1.3. Biagers: HaBbIKAMU TEOPETUYECKOT 0 51
AKCIIEPUMEHTAILHOTO HCCIIEOBAaHUS OOBEKTOB MPOQPECCHOHATBHON
JIESITEJIbHOCTH.




Bpewmst Boimonaenus 3aganuit: 30 MUHYT

1. VHTerpanbHBIME KPUBBIMA ypaBHeHHs Y'X® =2 GyayT KPUBBIC ...

6)

v/

2. VYkaxwure nuHeitHoe nuddepeHnanbHoe ypaBHEHHE CPEAN YPaBHEHUMN:
a) 2xyy' —y* +x=0;
0) xy" =sinxy;
B) Y+ %y =0;



X

e
1-x
3. XapakrepucTHYeCcKOe ypaBHEHHE nuddepeHmanTbHOro yPaBHEHUS

N y+y=

y'+ay' +a,y=0 umeer nBa pasnuuHbIX AeicTBUTENbHBIX KOpHs K, u K,. Torma oOruee
peleHne 3TOro ypaBHeHus OyIer . ..
a) Ce +Ce";
0) C,cosk x+C,sink,x;
1 1 2 2
B) €% +ef;
r) Ce¥-C,e".

4. Paznenenue IIEPEMEHHBIX B Qg depeHIaIbLHOM YpaBHEHUU
In x-sin ydx + xcos ydy =0 IIPUBEJET €0 K BUAY ...
In xdx

a) = —ctgydy ;
X

In xdx

6) = ctgydy ;
In xtgy d
5) In xigy ax _ —dy-
X
In xdx

r) = —tgydy .
X

5. Peurennem muddepenmuansaoro ypasuenns X' —3y =0 spusercs Gpynxums ...

a) y=3x2;
6) y=3;

B) y=x3;
r) y=—x3.

6. YcTaHOBUTE COOTBETCTBHE MEXK/y HAYaIbHBIMH YCIOBHSIMH U PELIICHUSIMHU YPaBHEHUS

'
y - 7X = O , IOJIYYCHHBIMHU IIPH JAHHBIX HAYAJIbHBIX YCIIOBUAX !

2
1. »(0)=0 ) y=%—14
1 7x?
2 1) == 6 LA
y@® 5 )y >
2
3. ¥(2)=0 ) y=%—3
2
4, y(0)=3 r) y:%+3

7. YcTaHOBUTE COOTBETCTBHE MEXIY JTUHEWHBIM Iu((depeHInalbHbIM YpaBHEHHEM U
ero (pyHmaMeHTaIbHON CUCTEMOM pelieHuit:

1. y'-9y=0 a) y,=e’,y,=Xe

—-X



2. Y'+2y'+y=0 6) y,=1y,=¢e"
3. y'+9y=0 )y =e" y,=e™
4. y"-9y'=0 r) Yy, =c0s3x, Yy, =sin3x

8. 3anmmuTe BHMJ 4YacCTHOTO pemieHus Y (C HeompeaenEHHBIMU KOX(PPHUIMEHTaMU)

JMHEWHOTO HEOJHOPOAHOTO TU(GEepeHIMaTBHOTO YpaBHeHUs Y + 4y = e” c0S 2X .

IJIEKTPOTEXHUKA U PAIMOTEXHHUKA

Kona xommereHnu OIIK-1

dopMynHrpoBKa Crioco0eH MPUMEHSTh €CTeCTBEHHOHAYYHBIE U OOIICHH)KEHEPHBIE 3HA-

KOMIIETEHIINH HUS, METOAbl MaTeMaTU4YeCKOro aHajiu3a ¢  MOJAEIUPOBAHUSA,
TEOPETUYECKOI0 U OKCIEPUMEHTaJIbHOTO  HCCIEIOBaHUS B
poeCCHOHAIBHON e TENHHOCTH,

Nunukarop HOIIK-1.1. 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKU, BBIYMCIUTEIBHON

JOCTHKEHUS TEXHUKH U POTPAMMUPOBAHUS.

KOMIIETECHIIUHU NOIIK-1.2. YMeTs: pemiath cTaHAApTHBIC MPOGECCHOHATBHBIC 3a1a9U

C IPUMEHEHHUEM ECTECTBEHHOHAYYHBIX M OOIIEUHKEHEPHBIX 3HAHUU,
METO/IOB MAaTEMAaTHYE€CKOTO aHAJIN3a U MOJICTUPOBAHMUS.

HNOIIK-1.3. Bnanets: HaBbIKaMH TEOPETUYECKOTO u
AKCIIEPUMEHTAJILHOTO HCCAEAOBaHUS OOBEKTOB MPOQPECCHOHAIBHON
IEATEILHOCTH.

Bpems BeimonHeHus 3aaanuii: He Oosee 30 MUHYT

1. Omnpenenute moJiHOE conmpoTUBIeHUE Ryp (puc.1):

a) 4R;
0)R;

B) R/4;
r) 2R.

2. Hanpspkenue uamensieTcs 1o 3akony: U=28sin314t. JleficTByroliee 3HaYCHHE HANPSHKSHUS

paBHO:
a) 14 B;
0) 20 B;
B) 0 B;

r) 2,8 B.

3. Barr™eTpbl nmokasbiBaroT 1o 2 kBT (puc.2). [lonHas akTHBHAsI MOIITHOCTH IIETIH PaBHA!

a) 2 kBr;
0) 4 xBT;
B) 6 kBT;
r) 8 kBT.

4. AmmepMeTp MMeeT BHyTpeHHee comporuBieHune 18 Om, paccuuTaH Ha cuiay Toka | MA.
YtoOb! yBeTUUUTH IIpesien usmepenus B 10 pa3, HyXHO:
a) MOCJIE0BATEIBHO BKIFOUUTH PE3UCTOp conpoTuBieHueM 180 Owm;
0) mocneaoBaTeIbHO BKIIIOUUTh PE3UCTOP conpoTHBiIeHueM 162 Owm;
B) MMapaJuleibHO BKIIOUUTH PE3UCTOP conpoTuBieHueM 18 Owm;
I') NapajuiesIbHO BKIIOYUTH PE3UCTOP COMPOTUBIEHHEM 2 OM.




5. ITorepu B ctanu B TpaHchOpMaTOpe MPOUCXOIST BCICACTBHE:
a) HarpeB MPOBOJIOB MTEPBUYHON OOMOTKH;
0) HarpeB MPOBOJOB BTOPUYHON OOMOTKY;
B) IepeMarHMYMBaHUE U BUXPEBBIC TOKM B 0OMOTKaX TpaHCHOpMaTopa;
T') IepeMarHuiYrBaHe U BUXPEBBIC TOKH B cepICUHUKE TpaHchopmaropa.

6. YcTraHOBUTE COOTBETCTBHE MEXKAY (PU3NUECKON BETMUMHON U (POPMYIION:

1 | UunyKTHBHOE CONPOTHUBIIEHUE a) 1
T
2 | EMKOCTHOE COTPOTHBIICHUE 0) 1
0=—F—
JLC
3 | Pezonanchas gactora B) L
P=\c
4 | BoiHOBOE COIIPOTHBIIEHUE KOHTYPA r | X, =al

7. YCTaHOBUTE COOTBETCTBHE MEXAY M300paKEHUEM y4acTKa LENH U €ro CONPOTUBIEHUEM Rap:

1 10 Om a) | Ra=0
a b
10 Om
2 10 Om 0) | Rap=5 Om
a b
10 Om
3 10 Om B) | Rap=10 Om
a b
10 Om
4 10 Om r) | Rap=20 Om
a b
10 Om

8. Ilpaxmuueckoe 3a0anue. Hapucyiite BEKTOpPHYIO uarpaMMmy TOKOB U
HaNpsHKEHUM IS CXEMBI, TOKA3aHHOW HA PUCYHKE.

o R
=g [ Ba———
o L

OUNYECKHUE OCHOBBI ®YHKIIMOHUPOBAHUA ABTOMATU3UPOBAHHBIX

CUCTEM

Kox kommerenmnuu

OIlK-1

dopMynHMpoBKa
KOMIIETCHIIUU

Crnoco0eH MpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE 3Ha-
HUS, METOABl MaTeMaTH4YeCKOrO0 aHaliu3a M  MOJAEIUPOBaHUSA,
TEOPETUYECKOT0 M JKCHEPUMEHTAIBHOIO  MCCIEIOBAaHUA B
npodecCHOHATILHOM JIeTeTbHOCTH;




Nupukarop NOIIK-1.1. 3HaTh: OCHOBBI MaTEeMaTHUKH, (DU3UKH, BBHIYHCIUTEIHLHON
JOCTUKCHUS TCXHUKHU U IPOrpaMMUPOBAHUS.

KOMIIETECHIIUHU NOIIK-1.2. YMeTs: pemaTh CTaHAapTHBIE MPOohecCHOHANTBHBIC 3a/1a4u
C NPUMCHCHHUEM CCTCCTBCHHOHAYYHBIX W 06L[I€I/IH)KeHepHBIX 3HaHHﬁ,
METO/IOB MAaTEMAaTHYE€CKOT0 aHaJIN3a U MOJICTUPOBAHMUS.

HOIIK-1.3. Bnanets: HaBbIKaMU TEOPETUYECKOTO u
OKCIIEPUMEHTAJILHOTO HCCIIEIOBAaHUSI OOBEKTOB MPOGECCHOHATHHON
JIESITENLHOCTH.

Bpems BbinonHeHus 3aaanuii: He Oosee 30 MUHYT
1. Boibepute 01HO IPaBHIILHOE YTBEPKICHHE:

a) TEH30METPUUYECKUI JATUUK pearupyeT Ha H3MEHEHHUE TEMIIEPATyphl;

0) 3aMKHYTasi CUCTeMa YIIpaBlIeHUsI HE UMeeT 0OpaTHOM CBSI3H;

B) XOJIOAWIBHUK SBJIETCS 3aMKHYTOW CUCTEMOM yIpaBIICHUS;

T) IpU YBEIMYEHUHU TeMIepaTypbl OMMETaUTMUeCKas IJIACTUHA YIJTUHSACTCS.

2. Beibepute 0JHO MTpaBUIIbLHOE YTBEPKICHUE:

a) U OCBEUICHUU (POTOPE3UCTOPA E€T0 COMPOTUBIICHUE YBEITHUNBACTCS;

0) IpH OXJIAXICHUU TEPMOPE3UCTOPA €r0 COMPOTHUBIIEHUE PACTET;

B) IpY YJUIMHEHUU [IPOBOJIOKH €€ COIIPOTHUBIIEHUE YMEHBIIIAETCS;

r) mpu npubamxeHun G¢eppoMarHeTuka K HWHIYKIMOHHOMY JaT4MKy €ro WHAYKTHBHOE
COINPOTHUBIIEHUE YMEHBIIAETCS.

3. BeiObepute 0HO IPaBUIILHOE YTBEPKACHHE:

a) YIJIOBOE YCKOpEHHE Tejaa OOpaTHO MPONOPLUUOHAIBHO BEKTOPHOM CyMMe JEHCTBYIOIIMX
MOMEHTOB CHJI;

0) MOLIHOCTb JBUTaTElIs PaBHA OTHOLIEHUIO BPAILAIOIIEr0 MOMEHTA K YIIIOBOM CKOPOCTH;

B) YCKOpPEHHME PaBHO BTOPOM MPOU3BOAHOM paJuyc-BEKTOpa 10 BPEMEHU;

I') YIJIOBBIE CKOPOCTH BCEX IIECTEPEHOK PEIYKTOPa OJJMHAKOBBI.

4. BeiOepure 0JHO MPaBUIIbHOE YTBEPKICHUE:

a) nomexu u mymbl B ACY SBIISIIOTCS BBIXOJHBIMU CUTHAJIAMU;

0) 3aMKHYyTas cucTeMa ynpaBjieHus QyHKIHOHUPYET 0e3 1ienu oOpaTHON CBS3H;

B) B TUCKPETHOM CHTHAJIC HANPSDKEHUE MPUHUMAET JIBA YCTONYMBBIX 3HAUCHUS;

I') eciii 0OpaTHas CBA3b MOJOKUTEIbHA, TO IiepeiaBaeMast yepe3 Hee 4acTh BBIXOJHOIO CHTHalla
MOCTYIAET Ha BXOJ B (haze C BXOJHBIM U YCUIIUBAET €ro.

5. BriGepuTe 0/1HO MPaBUIBLHOE YTBEPXKACHUE!

a) eclii Ha 0a3y TpaH3UCTOpa P-N-P MOJAThH MOJOKUTEIHHBIA OTHOCUTEIIEHO IMUTTEPA
MOTEHIIMAJ, TO TPAH3UCTOP 3aKPOETCS;

0) 1Mo MpoNycKaeT TOK MO HAIPaBJIEHUIO OT KaTo/a K aHOAY;

B) yeM OOJIbIlIe IUAIEKTPHUECKas IPOHUIIAEMOCTh TeJla, BHECEHHOTO B IIPOCTPAHCTBO MEKIY
II1aCTUHaMH €EMKOCTHOI'O JaT4YuKa, TEM MCHbIIEC EMKOCTD,

I') 4eM OoJIbIIIe MJI0MIA/Ib TONEPEYHOr0 CeYEeHUs MPOBOAHUKA, TEM OOJIbIIE €r0 COPOTHBIICHHE.

6. YCcTaHOBUTE COOTBETCTBHE:

‘ 1 ‘ JIBurarens nepeMeHHOro Toka ‘ ‘ a) ‘ SIKOpB NPUTATUBAETCS K CEPIEUYHUKY




Bpamaromieecss MarautTHoe mnoJie
2 | JIBuraTelb MOCTOSTHHOTO TOKA 0) partatomt
YBJIEKAET POTOP
[Ipu Bpamiennu poTopa METKH
3 | Tpanchopmarop B) PH Bpatil poTopa I
KacaroTCs KOJUIGKTOPHBIX IJIACTHH
[lepemeHHOE MarHUTHOE MOJIE CO3/1aeT
4 | DIIeKTpOMarHuTHOE pesie r)
OJ1C nnaykuuu
7. YCcTaHOBUTE COOTBETCTBHUE:
1 | Ornuune 3amkHyTOM ACY OT pa3oMKHYTOM a) | FomeocTas
[Moxnepsxanue mapaMeTpoB padOTHI B .
2 P P POBD 6) | Llens oOpaTHOii cBsA3M
3aJJaHHOM JIarna3oHe
3 | LlenTpoOexHbIi peryaarop Yarra B) | KJIIFOYEBOM
4 Pesxxum paboThI TpaH3UCTOPA B IUPPOBBIX r) Crabunmsupyer CKOpocTh
npubopax BpalleHus

8. Ilpaxmuueckoe 3adanue. JIpurarenv ¢ KIIJI 94% mnogaumaer Ttemo maccor 35 kr ¢
MIOCTOSIHHOM CKOPOCThIO 24cM/C. Uemy paBHA OoTpeOIisieMast MOIIIHOCTD?

Kpurepun onenuBanus:

Kaxplif ”HANKATOp TOCTHKEHUS KOMIIETEHIIMY oLieHuBaeTcs B 10 Gayuios:

TecroBoe 3amanue oueHuBaercs B 10 OamioB (oTBeT Ha Bompoc Tecta cTouT 0 mnm 2
Oaia);

3agaHus Ha COOTBETCTBUE oLeHUBatoTcs B 10 Oamnos (kaxaoe oueHuBaercs 0-5 6anos)

5 6ayUI0B — MOJHOCTHIO MPABUIILHO HAWJICHHBIC COOTBETCTBUS;
4 Gayiia — TpH NMPABHIBHBIX COOTBETCTBUS;

3 Gayuia — J1Ba IPaBUIIBHBIX COOTBETCTBUS;

2 Gayuta — OJTHO MTPABHIILHO COOTBETCTBHE;

1 6amn — oTCyTCTBHE MPABUIIBHBIX COOTBETCTBHIA;

0 6amIoB — HE MPUCTYIA K BBHITIOJIHEHHUIO 33]1aHNS;

Kaxxnoe npaktuueckoe 3aganue oreHuBaercs B 10 6ayos:

10 6ammoB - CTYJIEHT MPaBWJIBLHO BBHITIOJHWI MPENIOKECHHBIC 3aJaHHsI Ha OCHOBE
W3Y4YEHHOUN TEOPHH, METOJ0B, TPUEMOB, TEXHOJIOTHIA;

8 0aIoB - CTYAEHT CIIOCOOEH MPUMEHSThH MOTY4YE€HHbIE TEOPETUUECKUE 3HAHUS B
MPAaKTUYECKOH  NEeSATEeIbHOCTH, pellaTh THIWYHBIE 3aadyd Ha  OCHOBE
BOCIIPOU3BEJICHHUS] CTaHJAPTHBIX AaJTOPUTMOB, TpPH BBIIOJHEHUU 3a/aHUi
JOMTyCKAaeT HE3HAYNTEIIbHBIE OIINOKH;

6 6ayuIoB - MpU BBHINOJHEHUH 33/1aHUS JOMYILEHbI TpyOble OLIMOKH;

0 6ayuIoB - CTY/AEHT HE BBINOJIHUII 3alaHHUE.

OI_IGHKa 3aBHUCHUT OT NPOUCHTA BLIITOJHCHHUA BCEX 3aJIaHHi.

YYEBHAS TEXHOJIOI'HYECKASA (ITPOEKTHO-TEXHOJIOI'MYECKAS)

ITPAKTUKA

q)OpMBI OTUYCTHOCTH I10 TPAKTUKE

asrONE

OT4er 0 MPOXOKAECHUH MPAKTUKH.
ATTecTanus-XapakTepUCTHKA.

['paduk (T1aH) TPOXOKAECHUS TPAKTHKH.
NuauBuayalbHOE 3aaHUE HA TIPAKTHKY.

Kapra onienku chopMupoBaHHOCTH KOMIIETEHITHH.



YpoBeHb OCBOEHHUSI HMHAWKATOPOB JOCTH)KEHHUS KOMIETCHLMH OINpeAensieTcss B
COOTBETCTBHUH CO CIEIyIOIEeH TabInei.

Kon DopMyJIHPOBKA IIpoBepsiemble Kpurepuu oneHuBanust Ounenka
HHIHK HHIMKATOPA OT4YeTHbIE OTYETHBIX JIOKYMEHTOB PYKOBOJ
aropa KOMIIeTeHIUH JAOKYMEHTbI uTeas
KOMIIE no
TeHIH npoduia

" 10
HOIIK | 3HaTh: OCHOBBI Ortuer o Kaxnpit  otuerHblt  gokymeHT | Oyenka
-1.1. MaTeMaTHKH, GU3UKH, | MPOXOKICHUU OlleHHBaeTcs B 5 0asioB: 8bICMABIIA

BBIYUCIUTEIBHOU MPAKTHUKH; -5 OaJIoB — JIOKYMEHT | emcsi no
TEXHUKHU U ATtrecranus- 0OpMIICH B COOTBETCTBHH C | CPEOHEMY
IporpaMMHUpPOBAHUS. XapaKTEpUCTHUKA TpeOOBaHUAMU 1o | apugmem
HOIIK | Ymers: pemars ; oopmienuto, Marepuai | UecKkomy
-1.2. CTaHJIapTHbHIE Kapra ouenku U3JI07KEH IPAMOTHO, | 3HAYEHUIO
npodeccuoHaIbHBIE c(hopMUPOBAHHO JI0Ka3aTeIbHO,  HCIOJB3YETCS
3a/1a4yu ¢ CTH npodeccuoHambHas
MIPUMEHEHUEM KOMITETCHIINH TEPMHHOJIOTHSI npu
€CTECTBEHHOHAYYHBIX odopMIIeHUH OTUYETHOMN
1 0OIIENHKEHEPHBIX JOKYMEHTAIlMU 10 TIPAKTHUKE;
3HAHUU, METOJIOB JOKYMEHT  MpEACTaBlIeH B
MaTeMaTH4eCKOIro YCTaHOBJICHHBIEC CPOKH;
aHanusa u — 4 Gamna - TOKyMeHT odopmiieH
MOJIETTUPOBAHUSI. B COOTBETCTBUU c
HMOIIK | BnageTs: HaBBIKAMU TpeOOBaHUSIMHU o
-1.3. TEOPETUYECKOI0 U 0(hOpMIIEHHIO, HO npu
AKCIIEPUMEHTAILHOTO U3II0KEHUHN Marepuasa
UCCIIEIOBAHMS OOHapyKEeHbI OLIMOKHU B
00BEKTOB WCTIOIh30BaHUHT
npodeccuoHanbHON npodeccroHanbHON
NEeSATENbHOCTH. TEPMUHOJIOTHH,  BCTPEUAIOTCS
CTUJIMCTUYECKHUE u
rpaMMaTHYeCKHe OIHOKH;
OTYET MIPEACTABIICH B
YCTaHOBJIEHHbBIE CPOKU;
— 3 Oamma - B JIOKYMEHTE

oOHapyXeH HU3KHI ypOBEHb
odopMIIeHUs TOKYMEHTAIUH TI0
NpaKTHKE; HU3KUH  ypOBEHBb
BJIaJICHUS METOINYECKOMN
TEPMUHOJIOTUEH; OTYeT
MPEACTaBICH C HapyIICHHEM
YCTaHOBJICHHBIX CPOKOB;

2 Oama —  odopmieHue
JIOKYMEHTa 110 TPaKTHUKE HE
COOTBETCTBYET  TpeOOBaHUSM,
oTYeT MIPEICTABIICH C
HapylIeHHEeM YCTaHOBIIEHHBIX
CPOKOB.




Brimonnenue o0yvaronmmcst 3a1aHuil pakTHKH orieHuBaercs B 10-0annbpHo# mkane. Kputepuu

OLCHUBAHUWA U B3AaUMOCBA3b OTMCTOK 34 MMPAKTUKY, BBICTABJICHHBIX MCTOANCTAMU 3a MPAKTHUKY C

10-6anbHOM MIKAIOM MPECTAaBICHBI B CICIYIOMIEH TaOINIbI

Ne
n/n

IxaJsa oneHNBAHUA

Kpurepun oueHuBaHusi

Banabl

3a
BBLINOJTHEHH
e 3aJaHuu
NPAKTHKHU

OTianuno/
3aYTEHO

3aI[aHI/I$I IIPAaKTUKH BBIIIOJIHCHEI B

U TBOPYECKUH NOAXOJ K €ro
BBIIIOJIHEHUIO

MOJTHOM 00BbEME, CTYJEHT MPOSBUII
BBICOKHUI1 yPOBEHb CAMOCTOSITEIILHOCTH

9-10

5 Xopomo/
' 324TEHO

3aﬂaHI/I$I IMPAaKTUKH BLIIIOJHCHEBI B

HEJ0CTaTKU B 0OPMIIEHUU
IIPEJCTaBICHHOI0 MaTepuaa

IIOJIHOM O6’beMe, HUMCIOTCA OTACIBHBIC

8-7

YnoBierBopuTeIbHO/
324TEHO0

3aILaHI/I$I IMPAaKTUKH B LCJIOM
BBIINTOJIHCHBI, OJHAKO UMCIOTCA

IIPpAaKTUKH OTACJIBbHBIX Pa3JCjIoOB

1o 0pOPMIICHUIO COOPAHHOTO
MaTepuaia

HCEOOCTATKHU IIPU BBIITIOJHCHUU B XOAC

("acreii) 3a/1aHUsl, UMEIOTCS 3aMEUaAHUS

6-5

MaxkcuManpHBIH OaJiT MO0 KaXT0W KOMIIETEHIIMH OIpeNeNsIeTcsl KaKk CymMMa OaioB 3aJaHHid
MIOCTUTOTOBOTO KOHTPOJISL, MPEATOKEHHBIX ISl BBIMOJIHEHHs 00ydaroieMycs, YMHOKEHHasI Ha
10. toroBerii 6amut Kaka0ro 00y4arImerocs omnpeaeseTcss Kak cymMma HaOpaHHBIX 0alioB 1O

3aJaHUAM,

MMPEATIOKCHHBIM 06yqafomeMyc;1.

HpOI_IeHT BBITIOJTHCHU A

3aJaHAi  KaXIbIM

oOyyaroluMcsl OnpeaensieTcs Kak COOTHOUIEHHE MTOroBOro Oamjia M MakCUMalbHOTO Oaia,
ymHOkeHHOoe Ha 100. Pesynbrar, MOMydYeHHBIH KaXXIbIM OOYy4YalOUIUMCS, COOTHOCHUTCS C
tabmuuel «lllkama oueHuBaHus CHOPMUPOBAHHOCTH KOMIETEHIMM(MH) W HHIUKATOPA(OB)
JOCTUKEHHS] KOMITETEHITUU(Hi1)».

IIkana oueHnBaHusi CPOPMUPOBAHHOCTH KOMIIETEHIUM(Ui1) U HHAUKATOPa(0B)

AOCTHKEHUSI KOMIIeTeHII MM (1il)

YpoBHHU OcHOBHbIE NPU3HAKHU Bbl/eJ1eHUS] YPOBHS Axanemmuye %
OCBOEHMS cKasi BBINOJIH
UHAUKATOPA (OB) OLICHKA eHU
AOCTHIKEHU BCEX
KOMITeTEeH I 3aaHui
[loBpiieHHBIN | BiIroyaeT HUKECTOSAIMM ypOBEHb. Y MEHHE OtnnuHO 90-100
(BBICOKUIN) CaMOCTOSTENIbHO IPUHUMATh PEIICHHE, PEMIATh
npobiieMy/3a1aqy T€OPETUIECKOTO UITU
MPUKJIQJHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METO/I0B, IPHEMOB, TEXHOJIOTHH.
bazoBsrit Bxutouaet HikecTosmuid ypoBeHb. ClIOCOOHOCTh Xopormio 70-89

coOupaTh, CUCTEMAaTU3UPOBATh, aHATU3UPOBATH U
rPaMOTHO MCIOJIB30BaTh HHPOPMAIUIO U3




CaMOCTOATCIIBHO Haﬁ,Z[CHHI)IX TCOPCTUICCKUX
HCTOYHHUKOB U WJUTIOCTPUPOBATL MU TCOPCTUUCCKHUC
MOJIOKEHHS MJIM 000CHOBBIBATH IIPpaKTUKY
MMPUMCHCHU A

Y nosnerBoputens | M3in0keHue B mpejenax 3ajiad Kypca VY noBieTrBo 50-69
HBIH TEOPETUIECKOTO U IPAKTHIECKOTO PUTEIBHO
KOHTPOJINPYEMOT'0 MaTepuasa
HenocraTounslii | OTCyTCTBUE NPU3HAKOB YAOBIETBOPUTEIBHOIO Heynosners | menee 50
YPOBHS OPUTEIILHO

CuutaTh, YTO MOJOKUTEIBHBIE PE3YJIbTAThl MOCTUTOTOBOTO KOHTPOJISI CBUAETEIHCTBYIOT
00 ycnemHoM Tmporiecce (HOpMHpPOBAHUS KOMIETCHIHMH(MH) W WHIWNKATOPA(OB) TOCTHUKCHHS
KoMIteTeHInu(uii) (3Tama popmupoBaHusi KoMIeTeHIHH ). Eciin o0ydaromuiicss moaydus OleHKY
«HEYIOBIIETBOPUTEIILHO», TO CYUTATh KOMIIETCHIIMIO HE CHOPMUPOBAHHON HA JIAHHOM JTare.
[Ipy moNy4eHHH OLIEHOK «YAOBIETBOPUTEIBHO», «XOPOIIO» WIH «OTIMYHO» CUHUTATh, UTO
mpoBepsieMasi KOMIIETCHIIUs C()OPMUPOBAHA Ha JIOCTATOYHOM YPOBHE.
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