[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: NMonos AHatonuit Hukonaesmuy IMpunoxenne 9.3.25
JIOMKHOCTb: AMPeKTOp OITOII-ITIICC3 o cnenuaibHOCTH
[ata nognucanus: 02.09.2026 11:11:16 23.02.08 CTpOUTENBCTBO KENE3HBIX
YHUKanbHbI MPOrpaMMHbIN KIKOY: JIOpOT, IIyTh U IIyTEBOE XO3SMCTBO

1e0c38dccOaee73ceele5c09c¢1d5873fc7497bc8

®OHJI OIEHOYHBIX CPEJCTB 10 YYEBHOM JUCIIUILIVHE
OI1.04 ITPUKJIAIAHASI MATEMATHKA

OCHOBHOM NpodecCHOHAIBHOI 00pa30BaTeJIbHOI POrPaMMBbI —
NPOrpaMMBbl OAr0OTOBKH CHENMAIUCTOB CpeJHero 38eHa cneunaabHocTu CITIO

23.02.08 CTponTebCTBO KeJ1e3HbIX A10POT, YTh U MyTeBOe X035 CTBO

bazosas noocomosxa
cpeoneco npogheccUoHaIbHO20 00PA308aAHUSL

(200 Hauana noocomosxu no YII: 2026)



COJEP)KAHUE

1. ITACIIOPT ®OHJIA OLUEHOYHbLIX CPEJICTB
2. PE3YJIbTATHI OCBOEHMS YUEBHOM JUCIUTUIMHBL O JJIEXAIINE
I[TPOBEPKE
3. OLIEHKA OCBOEHU S YUEBHOU JJUCLIUTIJINHAGI:
3.1. ®OPMbI 1 METO/JIbI OLIEHMBAHM
3.2. KOOUPUKATOP OHEHOYHLIX CPEACTB
4. SAJAHUA U1 OHEHKNW OCBOEHUA AUCLUATIJIMHBI



1 ITACHHOPT ®OHJA OINEHOYHBIX CPEJICTB

®oHJ O1IEHOYHBIX cpencTB yueOHoi muctummimael OI1.04 [pukinanHas MaTeMaTHKa MOXKET OBITh
WCIOJIb30BaH MPH PA3IUYHBIX 00pa30oBaTEeNbHBIX TEXHOJOTHSIX, B TOM YHCI€ U KaK JUCTAHIIMOHHBIE
KOHTPOJIbHBIE CPEJICTBA MPH SJIEKTPOHHOM / AUCTAHIIMOHHOM OOYYEHUH.

B pesynbrate ocBoenus ydeOHoM mucturinabl OI1.04 [Ipukinannas MareMaTuka oO0ydaroIIuics
nomken obmanate npexycmorpeHHabiMu OI'OC no cnienmnansHOCcTH 23.02.08 CTpOUTENBCTBO KEIE3HBIX
JIOpOT, MYTh U IMYTEBOE XO3SHUCTBO CIEAYIOIIMMH 3HAHUAMU, YMEHUSMHU, KOTOpbIEe (POPMHUPYIOT 001IHe U
npodeccuOHaIbHBIE KOMIETEHIIUHM, a TaKXe JUYHOCTHBIMH pe3ylbTaTaMH, OCBAaUBAEMBIMH B pPaMKax
[IPOrpaMMbl BOCIIUTAHMUSL.

¥Y1. Ilpumenars mareMaTuueckue Metobl TuddepeHIINaTbHOT0 U UHTETPAbHOTO UCUUCICHUS
ISl peLIeHUs: TPOoQeCcCHOHATBHBIX 3a/au.

Y2. [IpuMeHATh OCHOBHBIE MOJIOKEHUSI TEOPUU BEPOSITHOCTEW M MAaTEMaTUYECKON CTATUCTUKH B
npodecCHOHATLHOM IS TEIILHOCTH.

¥Y3. Hcnonp3oBaTh NpUEMbl U METOABl MAaTEMAaTUYECKOI'O CUHTE3a W AaHAIM3a B Pa3IMYHBIX
npoEeCCHOHATIBHBIX CUTYAIHSX.

31. OcHOBHBIE MOHATHS U METOAbl MATEMAaTUYECKO-IOTUYECKOI0 CUHTE3a U aHAJIN3a JOTUYECKUX
YCTPOMCTB.

32. CriocoOsl pelieHrs MPUKIAIHBIX 337]a4 METOJOM KOMILJIEKCHBIX YHCET.

o01mme KOMIIeTeHIMU:

OK 01. BpiOupath crmocoObl pemieHHst 3ana4 MpohecCHOHATBHON NesSTeTbHOCTH MPUMEHHUTENHFHO K
Pa3iIMYHbIM KOHTCKCTaM;
OK 02. Hcnonp3oBaTh COBpeMEHHBIE CpEACTBAa TMOWCKA, aHANW3a W HMHTEPIPETanuyd WHPOpPMAIUHA U
MH(GOPMAITMOHHBIE TEXHOJIOTHH JIJIs BHITOTHEHMS 3a/1a4 MPOo(ecCHoHaTbHON AeATENbHOCTH;
npogecCHOHATbHbIE KOMIIETCHIMU:

[IK.4.1 [InanupoBaTh pabOTy CTPYKTYPHOTO MOAPA3ACICHUS NMPU TEXHUYECKON HKCILTyaTalllH,
00CITyKMBaHUHM U PEMOHTE YKE€TIE3HOOPOKHOTO IMTyTH, UCKYCCTBEHHBIX COOPY>KEHUM.

-JINYHOCTHBbIE Pe3yJIbTATHI:

JIP 2 [IposBasolnid aKTUBHYIO IPAKJAHCKYIO MO3ULHUIO, IEMOHCTPUPYIOLINN TPUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTU, TOPSIOYHOCTHU, OTKPBITOCTH, SKOHOMHUYECKH AKTHUBHBIA M YYaCTBYIOUIUN B
CTYJICHUYECKOM M TEpPPUTOPUATIHHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX T0OpPOBOJIHUECTBA,
MIPOJYKTUBHO B3aUMOJICHCTBYIONINI U YYaCTBYIOIUHN B A€ATE€IbHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP 4 Ilpossisiromyii 1 JEMOHCTPUPYIOIIMN YBaXXEHHUE K JIIOAAM TPYZa, OCO3HAIOIINM IEHHOCTb
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
poeCCHOHATLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEa.

JIP 23 [TonyueHnue o0yyaroumMuIcs BO3MOKHOCTH CAMOPACKPBITUSL U caMOpealin3alys JTUYHOCTH.

JIP 30 OcymecTBusomuid MOUCK W HUCHOJIb30BaHHWE WH(GOpMALUK, HEOOXOTUMOW IS
3¢ (HEeKTUBHOTO BHIIIOIHEHMS! PAa3IMUHbIX 33]1a4, TPO()ECCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHSL.

®DopMoii MPOMEKYTOUHOHN aTTECTAIUU 110 Y4eOHON NUCIUIUIMHE SBISETCS IK3aMeH.



2. Pe3yabTaThl OCBOECHHS YUeOHOI THMCHUIJIMHBI, MO/AJIeKalie MPOBepKe
2.1 B pesynbrare arrectanuu mo ydeOHod mucummuimae EH.01 Ilpukimagnas maremarnka
OCYIIIECTBIISICTCS KOMIUICKCHAs MPOBEpPKa CICAYIONIMX YMEHUH W 3HAHWN, a TakkKe JIUHAMHUKA
(dbopMupoOBaHHS 0OIIUX U TPO(HECCUOHATBHBIX KOMIICTCHIIHM:

Tabmuna 1.1
Pe3yabTaTsl Iloka3aTeiu OLleHKH pe3yJibTaTa ®opmbl U
00y4eHHUs1: yMEHHUH, MeTO/bI
3HAHMS, KOHTPOJISA
KOMIIETCHIIUH U OLICHKH
JINYHOCTHBbIE pe3yJabTaToB
pe3yJbTaThbl 00y4eHust
Ymersn:
V1. [IpumeHsTh - Beruncienue npou3BOAHON CIIOKHBIX (PYHKITUN YcrHblii onpoc.
MaTEMATUYECKHUE - [IpumeHeHne npou3BOAHON MPU PELICHUH PesynbTar
METO/1bI FEOMETPUUECKUX M (PU3UYECKHX 3a]au BBIITOJIHEHUS
muddepeHnmansHOoro | - HaxoxkaeHne HeonpeIeieHHbIX HHTETPaJIOB MPaKTUYECKUX
Y UHTErPaJIbHOTO - Ucnonb3oBanue TabIUIbl HHTETPAIOB, CBOMCTB U pabor.
WCUYUCIICHUS JJIS MpaBUJI HHTETPUPOBAHUS Pesynprar
pelieHus - Mcnonp30BaHne HEMOCPEACTBEHHOTO BBIITOJIHEHUS
npodhecCHOHATBHBIX WHTETPUPOBAHUS, METO/A MMOJICTAHOBKH U 10 YaCTSIM CaMOCTOSATEIIbHBIX
3a/1au. - Briuncnenue onpeaeneHHbIX HHTErPAIOB pabor.
OK 01, OK 02, - [IpumMeHeHne onpeaeIeHHOrO HHTErpalla K peLICHUIO
T1IK 4.1 r€OMETPUUECKUX 3a1a9
JIP 2,4,23,30 - Pemenne muddepeHmanbHbIX ypaBHEHHA TEPBOTO

MOPSAKA C pa3IeSIONIMMUCS TEPEMEHHBIMU
- Ucnonb3oBanne TabauIbl IPOU3BOIHBIX, CBOMCTB U
npaBui auddepeHIupoBaHUs

- Mcnonp30BaHne METOIOB MaTEMAaTUIECKOTO aHAIHM3a
IIPU PEIICHUU TPUKIIATHBIX 3a7a4

V2. IIpumeHsThH

- BerunciieHme 3J1eMEHTOB KOM6I/IHaTOpI/IKI/I

CIy4ailHOM BEJTWYUHBI

- Pemrenue 3amaHuii MMPUKIIAAHOTO XapaKTepa Ha

IIPUMEHEHNE TEOPUH BEPOSTHOCTEN

VYcTHBIi ompoc.

OCHOBHBIE ITOJIOKEHHUs | -BBIYKCIIEHHE KIIACCHYECKOW U CTaTUCTUYECKON Pesynprar
TEOPHUH BEPOATHOCTEN | BEPOSTHOCTH BBIITOJIHCHUS

Y MaTeMaTU4YeCKOU -Boruncnenne BeposTHOCTEH ciydailHBIX COOBITHI MPaKTUYECKUX
CTaTUCTUKH B - Boruncnenue BeposSITHOCTHU CIIOKHBIX COOBITHI pabor.
npodeccnoHaIbHON - Beiuucnenue BepostHocTH 10 Gopmynam baiieca u Pesynprar
JIEATEIbHOCTH. IIOJIHOM BEPOSITHOCTH BBIITOJIHECHUS

OK 01, OK 02, - Beruucnenue BeposTHOCTH IIPpU TOBTOPEHUH CaMOCTOSATEIIBHBIX
[K 4.1 ucnelTanuii o popmyne bepnynnm pabor.

JIP 2,4,23,30 -BeIunciieHre YUCIOBBIX XapaKTEpUCTUK THUCKPETHOU

V3. Ucnons30BaTh

- I[lpumenenue rpadoB Ha MpaKTHKe

YcTHBIN Oompoc.

[IPUEMBI U METOJIBI - Ucnonp30Badre METOA0B MaTEMaTHIECKOIO aHAIN3a PesynbTar
MaTEeMaTUYECKOTO [IpYU PELICHNH NIPUKIAIHBIX 3a1a4 BBITNTOJTHEHUA
CHUHTE3a ¥ aHAIU3a B - DopMynMpoOBKa TEOMETPUUYECKOTO U MEXAaHUYECKOTO MPAKTUYECKUX
pa3INYHBIX CMBICJIa IPOU3BOJHOMN pabor.
poeCCHOHATBHBIX - [Ipunoxxenne onpeneieHHOro HHTerpaia K PesynbTar
CUTYyalusX. BBIUMCJICHHIO TIOIIAJICH MI0CKUX (HUTYp, 0OOHEMOB T€Nl | BBIOJHEHUS

OK 01, OK 02, BpAILlEHUS], TYTH, IPOUIEHHOTO TOYKON CaMOCTOSITEIbHBIX
1K 4.1 - OnucaHue NpoueccoB B €CTECTBOZHAHUU U TEXHUKE C pabor.

JIP 2,4,23,30 OMOIIbI0 Au(depeHITnaTBHBIX YPaBHECHUI




- [IppuMeHEHNE YMCIIEHHBIX METOJOB IIPU PELICHUH
IIPAKTUYECKUX 3a7a4

- MccnenoBanue psoB Ha CXOJUMOCTh

- [Ipumenenne Ha npakTuke npusHaka lamambepa

- [Ipumenenune meroaa Ditepa s peuieHust

Qg depeHInaIbHbIX ypaBHEHUN

- UccnenoBanue QyHKIIMM HECKOJIBKUX MEPEMEHHBIX
- [IpuMeHeHre Ha IPAKTUKE JIMHUM YPOBHS

3HATh:

31. OcHOBHEIE

- 3HaTh OCHOBHBIC ITOHATHS MHOXKECTBA B TEOpHUHn

YcTHbIi onpoc.

IIOHATUS U METO/BI rpa¢os Pesynprar

MaTeMaTU4YeCKo- - Pemienue 3aganuii NpUKIaHOIO XapakTepa Ha OCHOBE | BBIIIOJIHEHUS

JIOTUYECKOI0 CHUHTE3a | MaTeMaTHYECKOr0 CUHTE3a U aHAIM3a IIPAKTHYECKUX

W aHaIHM3a pador.

JIOTUYECKUX Pesynprar

YCTPOMCTB. BBITIOJIHEHUS

OK 01, OK 02, CaMOCTOSATEbHBIX

K 4.1 pabor.

JIP 2,4,23,30

32. Cr1oco0bl - BrimonHeHue AeHCTBUN ¢ KOMIUIEKCHBIMM YHCIAMU B | Y CTHBIN OIpPOC.

pemeHns anreOpanvdecKom, TPUTOHOMETPUYECKOM, | Pe3ynbTaT

MIPUKJIAJHBIX 3a1a4 noKa3arenbHON hopMax BBITIOJIHEHUS

METOA0M - [lepeBenieHre KOMIIEKCHBIX YUCET U3 OAHON (POPMBI B | MPAKTUIECKUX

KOMIUIEKCHBIX YUCEI. | APYI'YIO pabor.

OK 01, OK 02, - BeinmonHenue AeiMCcTBUN ¢ KOMILIEKCHBIMY YucCiIamMu B | Pesynbrar

11K 4.1 anreOpanvdecKoi, TPUTOHOMETPUIECKOM, BBITIOJIHCHUS

JIP 2,4,23,30 noKa3arenbHON opMax, BEIYUCICHHE KBaJAPaTHOTO CaMOCTOSITEIbHBIX
KOpHS U3 KOMIUIEKCHBIX YMCEIl, 3aIaHHbIX B paoor.

anredpanvyeckoil 1 TPUTOHOMETPUUECKOU hopme




3. OueHnka ocBoeHHs Y4eOHOMH AU CHUILIMHBI
3.1. ®opmbI M MeTOAbI OLIEHUBAHMS
[IpenMeToM OLIEHKH CiyKaT yMeHus U 3HaHus, npeaycMorpenubie ®I'OC no nucuumnune OI1.04

[lpuknagHas MareMaTHKa HampaBlieHHble Ha (opMupoBaHue oOmMX H  NPO(heCcCHOHATBHBIX
KOMIIETEHIIH, a TaK)Ke JIMYHOCTHBIX PE3yJbTaTOB B paMKax Mporpammsl Bocnutanus. [Ipomexxyrounas
arrecTanuss B (opMe MHCBMEHHOTO 5K3aMEHa, IPU 3TOM BCE NPAKTUYECKHE U TEMaTHUYECKHe
BHEAYIUTOPHBIE CAMOCTOSATEIILHBIE PA0OTHI IOJKHBI OBITH BHIIIOIHEHBI HA TTOJIOKHUTEIBHBIC OLICHKH.



KoHTpoib 1 o1ieHKa 0CBOEHUS yaeOHOH AUCIIUIUIMHBI TTO TeMaM (paszeam)

Tabmuua 2.2.

JJieMeHT y4eOHOoM

@opMBbI H MeTO/IbI KOHTPOJISA

AU CHUILINHBI Texkymmii KOHTPOJIb Py0e:xHbIii KOHTPOJIB IIpoMe:xxyTO4YHas aTTEeCTALUA
dopmMa KOHTPOJIA IIpoBepsiembie dopmMa KOHTPOJIA IIpoBepsiembie dopma IIpoBepsiemble
Y, 3, OK, IIK, Y, 3, OK, IIK, KOHTPOJISA Y, 3, OK, IIK,
JIP JIP JIP
Beenenne OK 01
JIP2,4,23,30

Paznea 1. 32, OK 01,
Jluneiinas aareopa JIP2,4,23,30
Tema 1.1. Yemuwou onpoc 32, OK 01,
[MpakTnyeckoe Ipakmuueckas paboma Ne 1 | JIP2,4,23,30
3ansitue Nel Camocmosmenvnasn paboma
KommiekcHbie unucna | Nel
U ICUCTBUA HAJl
HUMU.
Paznen 2. IK3AMEH 31, V3, OK 02,
OcCHOBBI JIP2,4,23,30
AUCKPETHOMI
MATEeMAaTHKH
Tema 2.1. Yemmuwiii onpoc; V3,31, OK02,
IIpakTHyeckoe Ilpakmuueckas paboma Ne2 | JIP2,4,23,30
3aHsTHE Ne2 Camocmosmenvuas paboma
Teopust MHOKECTB No2
Pazpea 3. IK3AMeEH Vi, V3 31,
MaTtemMaTH4ecKHH OKO03, [IK 1.1,
aHa/u3 JIP2,4,23,30




Tema 3.1. Yemmuwiit onpoc Vi, V3, 31
Huddepenuuanvioe | [Ipakxmuueckas paboma Ne3 | JIP2,4,23,30
Y UHTETPaJibHOE Camocmosmenvras paboma

UCYHCIICHUE. Ne3

Tema 3.2.

IIpakTH4Yeckoe

3ansaTHe Ne3

IIpousBoaHas

byHKIMM U ee

MIPUIIOKEHUE JIIISt

BBIYHCIICHUS

Ir€OMETPUYECKHIA,

MEXaHUYECKUX U

(U3HYECKUX BEIIMYNH

Tema 3.3. Yemmuwiit onpoc Vi, V3,
IIpakTHYeckoe Ilpakmuueckas paboma Ne4 JIP2,4,23,30
3ansaTue Ne4 Ipaxmuueckas paboma Ne5

Brruucnenune Camocmosmenvhas paboma
reOMETPUUYECKUX, Ne3

MEXaHHUYCCKUX U
(bu3MYECKUX BEIUYUH
C TIOMOILIBIO
MHTETPaAJIbHOTO
HUCUYHCIICHUA ITPpU
peleHnn
poeCCUOHATBHBIX
3a/1a4

Tema 3.4
IIpakTH4eckoe
3ansaTue NeS
Brruucnenue paboTsl,
COOTBETCTBYIOIIIEH
CMEILEHUIO MTOPIIHS,
COJZIEp KaIIerocs
BHYTPH IIWJIHH]IpA
Hacoca, Ipy MOMOITN




muddepeHanTbHOTOo

YpaBHEHHSI.
Tema 3.5. Yemmuwiit onpoc Vi, V3 31,
IIpakTHyeckoe Ilpakmuueckas paboma Neb JIP2,4,23,30
3ansiTue Ne6 lpaxmuueckas paboma Ne7

Pemenue Camocmosmenvuasn paboma
npodeccuoHaIbHBIX | Ne3

3aja4 Ha Bbuucienue | Camocmoamenvuas paboma
U30TEPMUUYECKOTO Noe3

paciMpeHus rasa mo

cpeacTBam

mddepeHIraTbHbIX

YpaBHEHUH.

Tema3.0.

IIpakTn4yeckoe

3ansTHe Ne7
Permienne 3aga4 Ha
COCTaBJICHHEC
MTPOM3BOICTBEHHOT'O
IJIaHA MIPU
IJIAHUPOBAHUHU
TEXHOJIOTHYECKOT0
[UKJIA DKCIUTyaTaluu
MaIlliH 1
o0opynoBaHUs Ha
TPaAHCIIOPTE

Tema 3.7.
IIpakTHYeckoe
3ansaTue Ne§

Psannr

Paznean 4.
OcHoBBI TEOpUH
BEPOSATHOCTEN U
MaTeMaTH4eCcKoi
CTATHCTHKH

IK3AMEH

V2,31,
JIP2,4,23,30




Tema 4.1.

Teopus
BepoOsAITHOCTEM
Tema 4.2.
IMpakTuyeckoe
3ansitue Ne9
Pewmenne
KOMOWHATOPHBIX
3az1a4 npu
OpraHu3aluu
TEXHUYECKOH
SKCIUTyaTalliy MalluH
1 000pyIOBaHUs Ha
KEJIE3HOAOPOKHOM
TpaHCIOPTE

Tema 4.3.
IIpakTHYeckoe
3ansaTue Nel(
IIpumeneHne Teopun
BEPOATHOCTH MPHU
perieHnn
npodeccuoHaNbHBIX
3aJ1a4

Yemuwiu onpoc;
Ipaxmuueckas paboma No9
Ipakmuueckas pabomaNel()
Camocmosmenvuasn paboma
MNe 5

V2,31,
JIP2,4,23,30

Pazpea 5.
OcHOBHBIE
YUCJICHHbIE METOAbI

IK3AMEH

Vi1,V3, 31,
1IK 4.1
JIP2,4,23,30

Tema 5.1.
IIpakTH4eckoe
3ansaTue Nell
UYucnennoe
muddepeHpoBaHue
U UHTETPUPOBAHUE
Tema 5.2.
IIpakTH4eckoe
3ansaTHe Nel2
UuciieHHOE pelleHne

Yemmuwiii onpoc;
Ilpakmuueckas paboma Nel |

Camocmosmenvras paboma
Ne6

Vi, V3, 31
1IK 4.1
JIP2,4,23,30

10




OOBIKHOBEHHBIX

mddepeHIranbHbIX

ypaBHEHUI

Tema 5.3. Yemmuwiii onpoc Vi, V3 31,
O06001IEeHNE U Camocmosmenvhas paboma JIP2,4,23,30
CHCTEMATU3AIIH No6

3HaHWH

11




3.2 KonugukaTop onieHOYHbIX CPEICTB

DOYHKIUOHAIBHBINA MPU3HAK OLEHOYHOI'0 CpeACTBA (THII

Koa ouenounoro

KOHTPOJILHOT0 32/1aHNS) cpeacTBa
YcTHbIN onpoc YO
ITpakTuueckas pabora Ne n IIP Nen
TecrupoBanue T
KoHnTtponbHas pabora No n KP Non
3aaHus AJI CaMOCTOSITENIbHON pabOThI
- pedepar;
- HOKJIazd, CcpP
- COOO0IIEHHE;
- OCCE
Pa3HoypoBHeBbIE 3a7aun 1 3a7aHus (pacu€THbIe, rpaduIecKue) P33
PaGouas Terpaap PT
IIpoekTt 17
JenoBas urpa pIIz
Keiic-3anaua K3
3auér 3
JuddepennmpoBanHbIii 3a4ET /13
DK3aMeH 2

12



4 3AJAHUA JJ11 OOEHKHN OCBOEHUA U CHUITVIMHBI

4.1 Temnbl 3cce (pepepaToB, 10KII0B, COOOLIEHUI)

1.Dlinep Benukuii MaTeMaTUK.

2. KommiekcHble Yuciia, UX NMPOLUIOe U HACTOALIEE.

3.Teopust MHOXECTB.

4.Vlctopusi BOBHUKHOBEHUS TEOPUHU TpadoB.

5.Y AuBUTENBHOE CBOMCTBA MHUMOMN eAMHMIIBIL. McTopus €€ BOSHUKHOBEHUS.
6.251eMEeHTBI TEOPUH BEPOSTHOCTEH.

7.YucneHHble METO/Ibl BBIYUCIECHUS] MHTETPAJIOB

8.Bxnag A.H. KonmMoropoBa B COBEpIICHCTBOBAaHUE TEOPHUU BEPOSTHOCTEH.

4.1.2 IToaroToBKa CIIPAaBOYHOr0 MaTepuaJa.

1. KoMIuiekcHble yncia U AeHCTBUS HaJl HUMU
2. ®opmyIiel TPOU3BOAHON U MpaBmiIa AuddepeHunpoBanms.

3. ®opMyibl HEONIPEAEIEHHOTO U ONPEAEICHHOT0 UHTErpaa.
4. JlnddepennranbHpie ypaBHEHUS IEPBOTO U BTOPOTO MOPSIKA.

5. Ilpenensbl. Pl

6. CnyyaiiHble BeIMUnMHbl. MaTeMaTUueCKOe OXKUAAHNUE U AUCTIEPCHSL.

13



4.5 TecToBble 32/1aHUSA
Paszgea 1. Jluneitnas aaredpa
. Uemy paBeH KBaJApaT MHUMOIi e JTHHULIBI?
-1
0
1
4

. Kak na3piBarorcst unciia Buaa x +yi?

. IEJIbIMU

. CONPSKECHHBIMU

. HEUTpaJIbHBIMU

. KOMILIEKCHBIMU

. Kakoii 0yxkBoii 00bI1HO 0003HAYAETCHA KOMILUIEKCHOE YUCJI0?
z

d

k

u

. Uemy paBHo Bbipaxenue (4 +i)+ (3 + 2i)?

LT3

.13 +5i

.14 -5i

. 3-2i

. Kakoii 1aTunckoii 0ykBoi 0003Ha4YaeTCsi MHUMAsI eIMHUIA?
F

a

it

€

. I3 kakux yacreil cCOCTOUT J1l000€ KOMILJIEKCHOE YHCJI0?
. IEUCTBUTEIHLHON 1 MHUMOMN YacTH

. HACTOSIIeH 1 0OMaHYNBOM

. PCAJIbHOU U JIOKHOU

. (hakTHUYECKOH U yCIIOBHOM

. UeMy paBeH MOAYJIb KOMILIEKCHOTO Yncia zZ =5 - 3i?

AN17
N6
N34

o=

O TP N0 TR0 TODNOAOTDRODOTDWAEAD TONOO

e
2
[\
\S)

8. YcranoBure coorBercTrBHe
Boruucianre npuMepbl U NOCTABbTE B COOTBETCTBHE OTBET M3 BTOPOr0 CTOJI0NA

1. 73+ 2,=(3+41)+(7+51) a.l +2i

2. Z1- 2,=(3+71)-(2+5i) b. 10+9i
3. 21'2,= (4 +2i)5i c.-10+201
9. Kakoe uucio HE sBasiercss MHUMOI equHUIEi?

a. 4

b. 2i

c.7i

d.i

10. YcranoBuTe COOTBETCTBUE

| 1.z =r(cose + i sing) a TpUroHomeTpuueckas Gopma




2.2=r.¢" b anredpanueckas popma

3. Z =X+Yi ¢ mokasaresbHas Gopma

KonTposmpyemblie komnerennuu: OK 01

Kirou k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
IpaBuibHbIi | d a a Cc a c 1b,2a,3c |a 1a,2c¢,3b
oTBET

Pa3znen 2. OCHOBBI JUCKPETHOM MaTeMATHUKHU

1.Jlansl 1Ba MHOKecTBAa A = { 2,3,4, 5} uB={ 1, 3,5, 7}. Haiinure nepecedeHue JaHHBIX MHOYKECTB.
a) (3, 9)

b) (8,9)

c) (6.9)

2. Uto Ha3bIBaeTCs CTENECHBIO BepIuHbI X rpada G?

a) 4KCllo, MOKa3bIBaloIee HampaBiIeHue rpada.

b) pe3ysibTaT MHOTOKPAaTHOTO YMHOXKCHHUSI.

¢) komuecTBO pEdep rpada G, mpuHaIeKAMUX BEPIIUHE X.

3. lansl nBa MHOKecTBa A = { 1, 3,4} u B = { 2, 3, 5}. Haiinute oObeanHEeHNE TaHHBIX MHOXECTB.
a) (1,4,5)

b) (1,2,3,4,5)

C) (4,6, 8)

4. Yo Ha3bIBAETCs MEPECEUCHUEM MHOXKECTB?

d) 9TO MHOXECTBO, KOTOPOMY MPHUHAJICKAT T€ U TOJBKO T€ DJIEMEHTBI, KOTOPhIE OJHOBPEMEHHO
MPUHAJIEKAT BCEM JJAHHBIM MHO>KECTBAM.

b) 3T0 MHOXECTBO, KOTOPOE COAECPIKUT BCE DIEMEHTHI HCXOTHBIX MHOYKECTB.
C) 3TO MHO>KECTBO, B KOTOPOM HE CYILECTBYET HU OJTHOTO AJIEMEHTA.
5. Hlaiite nonsitue rpagda Kak MaTeMaTHYECKOI0 00BEKTA.

a) COBOKYITHOCTB JIBYX MHOKECTB — MHOYKECTBA BEPIINH, U MHOXKECTBA MX MAPHBIX CBS3EH,
HAa3bIBAEMOT0 MHOKECTBOM pEOEp.

b) 00bekT rpadudeckoil MOAETH KBaAPaTUIHOH (DYHKITHH.
C) reoMeTpuueckuil 00pa3 GyHKIUH.

6. YcTaHOBHTE COOTBETCTBHE

1.BepuinHa, uMmeromasi HyJeBYyIO CTEIEeHb, SBISAETCS a)BUCSUYEH
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https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%88%D0%B8%D0%BD%D0%B0_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2)

2. Bepmnna, umeromas creneHb paBHyio 1, siBisercss | b)uzonuposanuoi

7. Onpenenure cTeneHb BepmIMHbI 3, 11 rpadga M300pa’keHHOI0 HA PUCYHKe. 3aNuIIMTe OTBET

8. MHOeCTBO, HE CoJiepKallee HU OHOTO 3JIEMEHTA, HAa3bIBACTCS:
a) HYJIEBBIM

1 b) koHeuHbIM

C) IYCThIM

9. IIpn 0003HaYCHUU MHOXKECTB HCITOJIB3YIOT:

a) TOJIBKO KPYTJIble CKOOKH

b) Tonbko GuUrypHBIC CKOOKH

C) MHOT/Ia KpYTJIble, MHOTJa (pUrypHble, HHOTIa OJHOBPEMEHHO 00a BH/1a CKOOOK

10. MHoxecTBa 0003HAYAIOTCSI:

a) MaJIIMH JIATHHCKUMH OyKBaMu

b) GonbLIMMU TATUHCKMMU OyKBaMu

C) KUpUJUINLEH

KonTtpouanpyembie komnerenuuu: OK 02
K104 k Tecty

Ne ponpoca 1 |2 3 4 5 6 7 8 9 10
IpaBuibHbIN | & c b a a 1b,2a 3 c b b
oTBeT

Pa3zpen 3. MareMaTH4yecKHii aHAJIN3

1.Yemy paBeH unTErpai [ 13 2xdx

a.5

0.8

B. -8

2. Beruncnute npou3BoAHYy0 QyHKIMH Y = 5X-7
a.5

0.2

B. -2

3. YpaBHeHHE, KOTOPOE TOMUMO (DYHKIIMH COJCPKHUT €€ MPOU3BOHBIE:
a. nuddepennmanbHOe ypaBHEHHE

0. UppalMOHAIbHOE YpaBHEHHE

B. TPHTOHOMETPHUYECKOE YPaBHEHUE

4. Ilpu pemiennn quddepeHInaIbHbIX YpaBHEHUH UIETCS:
a. BEKTOp
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0. uyncio (HECKOJIBKO YUCEN)
B. QyHKITUSA

dx
5. YKaxuTe NpaBUiIbHBIA OTBET O
a.0
0.2
B. 4

6. Uemy paBeH nHTErpas f_zz 4xdx
a.8

0.-4

B. 0

7. YCcTaHOBUTE COOTBETCTBUE

1+1 1+4—13

l ?4'37 +...

a.rapMOHHUYECKUN AL

0.psii FeOMETPUYECKON POTPECCHH

B. 0000IIIEHHO-TAPMOHUYECCKUN PSIT

8. [IpomomkuTte mocaeaoBarenbHocTs 1, 1, 2, 3, 5:
a.8
0.7
B.3

9. MarepuanbHas TOUYKa JIBUXKETCS 10 3aKOHY S(t):t2 M. Haiiaure ckopocth B MOMEHT BpeMeHH t=10c.

a. 10
0.20
B.100

10. IMpomomkuTe MocieaoBareasHoCTh 5, 7, 12, 19, 31, 50:

a.81
0.61

B.91
Kui04 Kk Tecty

Ne Bonpoca 1 2 3 |4 |5 6

7 8 9 10

IpaBunbHeliii | § a a B 0 B

OTBET

18,20,3a | a 0 a

Pa3znen 4. OcCHOBBI TeOPUHN BEPOSATHOCTEH M MATEMATHYECKON CTATUCTUKHU
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1.CKOJBKUMH CIIOCOOaMH MOYKHO COCTaBHUTb CITUCOK U3 5 YUCHUKOB?

a) 120

b) 15
c) 25
d)5

2. CKOJTBKUMHU CIIOCO0aMHU MOYKHO BCTATh B OYEpe/b B OMOIMOTEKY YETHIPEM CTyIeHTam?

a) 14
b) 15
c) 24
d)5

3. Beraucnure 4! (rae ! - ato dakropuan)?

a)24
b) 10
c) 25
d) 4

4. Yemy paBHa BEpOSITHOCTb JJOCTOBEPHOTO COOBITHS ?

a)0
b) 1
c) 12

5. YcTaHoBUTE COOTBETCTBUE MCKAY OCHOBHBIMHU NOHATHUAMHA KOM6HHaT0pI/IKI/Ii

1.nepecTaHOBKH. a.C
2.pa3MenIeHus. b.P
3.coueTaHusl. c.A

6. YcTaHOBUTE COOTBETCTBUE:

1. pakropuan ai
2. mlepBooOpasHasi. b.!
3. MHUMaAs €IUHALA. c.F(x)

7. Haligute MaTemMaTH4eCKOE 0KUAaHUE JUCKPETHOU CITydailHOM Beu4YuHbI X, 3aJJaHHON
3aKOHOM PACIIPEICIICHHUS:

X 13 4
p |04 |06
OtBet: M(X)=

18




8. Paznenn MmaTeMaTHKH, U3YYaIONIMNA CIIydaifHble COOBITHS, CIydaiiHbIE BETMUYMHBI, UX CBOWCTBA U

olepalyy HaJ HUMHU:
a. TEOpHsI CIIy4alHBIX UDP
b. Teopust BenmuuuH
C.TEOpHs BEPOSTHOCTEN

9. Ilo Tabnuie 3HaueHU PyHKIUU

X 2
y 8
cocTaBJicHa Ta0JIMIla KOHEYHBIX Pa3HOCTEH:
X Y Ay
0 3
1 6
2 8

Haiiaure AY,.

OTBerT:

10. [IuckpeTHas cirydaifHOW BETMYUHBI X, 3aJaHHA 3aKOHOM pacrpeAeNeHus, HaliiuTe py:

X 2 5 8

p 0.2 P, 0.6
OrtBer:
Kiroy k Tecry
Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IMpaBuiabHbIi | @ c a b 1b,2a,3c 1b,2c,3a | 3,6 C 3 0,2
OTBET

Pasznea 5. OcHOBHEBIE YHCJIEHHBIE METOABI

1.BH6epI/ITe MCETOJAbI HpI/I6J'II/I)I(eHHOFO BBIYUCIICHUA OIIPCACIICHHOIO MHTCTpaJia. (BO3MO)I(H0 HCCKOJBKO

BapHaHTOB OTBETA)

a. METOJI IPSIMOYTOJILHUKOB
b. MeTon Tpanenuit

C. METOJI pOMOOB

. 3
2. Beluucnute onpesieNeHHbI HHTErpa [ 5 6xdx

a.0
b.6
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c.9
. 2,
3.YKaxxure npaBUIbHBINA OTBET fo dx :

a.0
b.2
c.4

4. YpaBHEHHE, KOTOPOE TOMUMO (DYHKIIHH COJIEPIKHUT €€ MPOU3BOIHBIC:
a.uddepeHImaIbHOe ypaBHEHUE

b. upparmonansHoe ypaBHeHue

C. TPUTOHOMETPUYECKOE YpaBHEHUE

5. Ilpu pemennn nuddepeHnaIbHbIX YPaBHEHUN UIETCS:
a. BEKTOP

b. grcno (HeckonbKo Uncen)

C. OyHKIMA

6. BorunciuTe npousBoIHY0 QYHKIUN Y = 2X-7
a.5

b. 2

c.-2

7. YUemy paBeH unterpa | 13 2xdx

a.5

c.-8
8. Bbruucnute npou3BoAHYy0 GyHKIUHU Y = 7X-7
a./

C. -2

Kui04 Kk Tecty

Ne Bonmpoca 1 2 3 4 5 6 7

MpaBuiabHeii | a,b a b b c b 7

OTBET

20



Tadauua 3 - @opma uHGOPMANMOHHOMH KAPTHI 0aHKA TeCTOBLIX 3aJaHMii

HaunMmeHoBaHue
pasnenon

Bcer
0

T3

KoanuectBo ¢opm T3

OTKpBITOrO
TUNA

3akpsbITOro
THIA

Ha
COOTBETCTBHE

Ynopsigouenue

KonTposmpyemsie

KOMIICTCHIIMHU

Pazpnen 1.
Jlunetinas anre6pa

10

8

2

OK 01

Paznen2. OCHOBBI
JIUCKPETHON
MaTEeMaTUKHU

10

OK 02

Paznen 3.
Marematnueckut
aHanu3

10

Pazgen 4. OcHOBBI
Teopuu
BEPOSATHOCTEN U
MaTeMaTHYECKOM
CTaTUCTUKH

10

Pazgen 5.
OcHOBHBIE
YHUCJIEHHBIE
METObI

[IK 4.1.
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4.6 IlpakTuyeckue padoT
Paszgea 1. Jluneitnas aaredpa
IIpakTnueckoe 3ansaTue Nel.
Tema. KoMmiekcHbIe uncia ¥ JEUCTBUA HAJl HUMHU.
Heab: OTpaboTaTh TEXHUKY NEHCTBUI HAJl KOMIUIEKCHBIMU YMCIAMH B Pa3IUYHBIX (hOpMax.
IIpakTuyeckas 4acTb

3aganue. BeIMOMTHUTE NEHCTBUS HA/l KOMIDICKCHBIMH YHCIIaMU, 33JJaHHBIMU B alireOpandeckoi popme.
N300pa3uth 3TH yuciia Ha KOMIUIEKCHON TJIOCKOCTH.

Hanbr uncna Zq =—1+1 u 2o =1+ J3i.

a) M300pa3uth uncna Z{ u Z) Ha KOMIUIEKCHOH INIOCKOCTH;

z

6) Haiftn 2, +2,, 2, —2,, Z, - Z,, —=;
z
2

B) Haiitn Momyns 1 apryMeHT uucen z; U z,.

r) IIpeacTaBuTh unciaa B TPUTOHOMETPUYECKON U MOKa3aTenbHOU (opme, Halith z, -z,, —, zZ
JZ, -

Konmponvnuvie eonpocwt 0na 3augumol:

1.Yro mpeacrasisier coboi uucio 17?

2.Kakoe 4nciio Ha3bIBalOT KOMIUIEKCHBIM?

3.Kak HaiiT MOJTy/Th KOMILIEKCHOTO YHCIia?

4.Kak HalTH apryMeHT KOMILIEKCHOTO uncia?

5. Kakune koMIuIeKCHbIE YnCiia Ha3bIBAIOTCS CONPSKEHHBIMU?

6.Kakue cymecTBytoT (hOpMbI KOMIUIEKCHBIX YUCEN?
KonTposmpyemslie komnerennuu: OK 01

Kputepun onenkmn:
1) ontenka «5» cTaBUTCS, €CITU BEPHO BBIMOTHEHO 86%-100% npeiaraeMbix 3a1aHuit;
2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOIHEHUHN HE MeHee 76% TpeiaraeMbIx 3aJaHHii;
3) oneHka «3» CTaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mnpesyiaraeMpIx 3aaHui;
4) orieHka «2» - CTaBUTCS, €CIIU BhINMOIHEHO MeHee 60% mpeaaraeMpIX 3a1aHUM.

Pa3nea 2. OcHOBBI IMCKPETHOI MaTeMaTUKH
IIpakTnyeckoe 3ansaTne Ne2
Tema. Teopusi MHOKECTB
easn:
PaccmoTtpeTh mokazaTenbHble MpUMEpPbI NpUMeHeHus rpadoB Ha npaktuke. OTpaboTarh METON
JIeHKCTpBI.
IIpakTHYeckast 4acTh

3aoanue. Pemuth 3aa4y 0 HaXO0XIECHUN KpaT4aillero myTu MeToaoM JleMKCTpsbI.

JlaHa ceTh XKele3HbIX JIOPOT, COCTUHSIONINX HaceleHHbIe MyHKTh OpenOyprckoii obnactu. Haiitu
KpaT4aiinie myTd oT ropoga OpenOypra (1) 10 KaXI0ro HACEIEHHOTO MYHKTa 00JIacTH (€CIH JBUTAThCS
MOYHO TOJIBKO TIO IOpOTaMm).
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(4

~ " O
OFEHBYPI [ "'l. 27

KOHTpOﬂbeIe BOITIPOCHI AJifl 3allIMThI

1. Jate onpenenenue rpada.

2. Kakue neranu npu n300paxenuu rpada He BaXKHbI?

3. Uro Ha3bpIBaeTCA MapuIpyTOM, LIETIbIO, IUKIOM?

4. B uém 3akitouaercs anroputM mMeroaa JedkcTpol?
KonTposmpyemblie komnerenuuu: OK 02

Kpurepun oneHku:
1) onrenka «5» cTaBUTCS, €CIIM BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3a1aHuil;
2) orieHKa «4» CTaBUTCS MPH MIPABUILHOM BBIITOJHEHUH HE MeHee 76% MpeaaraeMbixX 3a1aHuii;
3) onieHka «3» CTaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeyiaraeMbIx 3aaHui;
4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% rpeyiaraeMbIX 3aaHui.

Pa3zgen 3. MareMaTHuecKHuii aHAJIN3

IIpakTuyeckoe 3ansitue Ne3

Tema. IlpowsBomHas QYHKOIMHM U €€ TPWIOKEHHE JUIsI BBIYUCICHHUS T'E€OMETPUYECKHUX,
MEXaHUYECKUX U (PU3NYECKUX BEITHUUH.

Hean: OTpaboTath TEXHUKY AU PEpEeHITMPOBAHUSI.
3aganmel.

Haiitu mpon3BoiHbIC YKa3aHHBIX (YHKIIWA:

a) y =x3—i4+6-§/x_2;6) y=(x"+2)-sinx; s) y=u.

X 1+ 8x

3aganue 2.

. 2
CocTaBuTh ypaBHEHHE KacaTelbHOU K mapabone Y = X~ —4X+ 3, ecinu KacatenbHas 00pasyet ¢ ocbio Ox

yron 45°.
3ananue 3.
MarepuanpHasi TOUYKA JBIIKETCS IO 3aKOHY S(t):6'[3 —tZ(M). Hailigute ckopocTh M yCKOpEeHHE B

moment Bpemenn t, =10 (c).
KoHTpOJIbHBIE BONPOCHI IJISI 3AIIUThHI

Kakas ¢pynkuus HassiBaercs cnoxHoi? [IpuBennre npumepsl.
JlaiTe onpeneneHyue nNpou3BOIHOM.
ChopmynupyiiTe olIiee MpaBUiIO HaXO0XKICHUS MPOU3BOIHON (YHKIIUH.
MOXHO 1M BBIYUCIUTH IPOU3BOAHYIO JIOOOH (YHKLIMH, TMOJB3YSICh OMNpeAeTIeHUEM
MPOU3BOIHOMN?

5. Cdopmynupyiite npaBuio nupdepeHIupoBaHHs CI0KHON QyHKIHH.

6. Urto xapakTepu3yeT CKOPOCTh M3MEHEHHS (DYHKIIMH OTHOCHUTEIHBHO W3MEHEHHS aprymMeHTa?
JaiTe onpeneneHyue npou3BOIHOM.

7. Kaxk BbrunciauTh yriaoBoi Ko UIIMEHT KacaTeIbHOM K KpUBOM B JAHHOM TOYKeE?

8. KakoB reomerpuueckuii cMbica mpou3BogHON? Kak reomerpuyecku OnpeAeauTbh 3HAYCHHE
IIPOU3BOJIHON B TOUKeE?

NS
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KonTtposmnpyembie komnerenuuu: OK 03

Kpurepun onenkn:
1) onteHka «5» CTaBUTCSI, €CIIM BEpHO BBIMOJIHEHO 86%-100% nperaraeMpIx 3a1aHui;
2) oneHKa «4» cTaBUTCS MPU NMPABUIILHOM BBHITIOJIHEHUH HE MeHee 76% mpenaraeMbixX 3a/IaHui;
3) onieHka «3» CTABUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeyiaraeMpIx 3aaHui;
4) onieHKa «2» - CTaBUTCS, €CJIU BbINOIHEHO MeHee 60% npeasiaraeMbIxX 3a1aHui.

IIpakTnueckoe 3ansaTne Ned
Tema. Boruncienne reoMeTpu4ecKuX, MEXaHHYECKUX U (PU3NYECKUX BEJIMYHH C IOMOIIBIO
MHTETPATBHOTO UCYHUCIICHUS IPU PELICHUH MPO(eCcCHOHANBHBIX 3a/1a4
Hean: OrtpaGorath TeXHUKY HUHTerpupoBaHus. IlokazaTe  pasiauuHble  HPUIIOKEHUSA
MHTErPAIIBHOIO UCYUCIICHUS.
3ananme 1. Haiitu yka3aHHbIe HeOIpeleNI€HHbIE MHTErpaibl U pe3yibTaTbl MHTETPHUPOBAHUSA
npoBepuTh AU HEepeHIPOBAHNUEM:

a) I(4x3 —Jx + %)dx;
x

y y x*
3aganue 2. BpuuciauTh IUI0MAas (QUTYpHl, OrpaHHYEHHON mapalosoi y:2x—7+6 u

npsiMOl y =x+ 2

3aganue 3. J[Ba )KeIe3HOMOPOKHBIX COCTaBa HAYaIId IBUTATHCSI OJJHOBPEMEHHO M30/IHOM TOYKHU B
OJTHOM HampaBJeHHUU 1O Tpsmoid. [lepBoe Temo ABMXKETCS cO CKOpocThio v=(6t2+2t) m/c, BTOpoe co
CKOpPOCThIO V=(4t+5) M/c. Ha KakoM pacCTOSIHHH JIPYT OT Ipyra OHU OKaKyTCs uepe3 5 c?

3amanne 4. [l pactsoxenus npyxuusl Ha 0,04 M HE00X01UMO COBEpIIUTH padoty 20
JIx. Ha kakyo JJIMHY MOKHO pacTSHyTh NPy XUHY, coBepiiuB padoty 80 J[x?

KOHTpOJ’[beIe BOIIPOCHI 1JIs 3alIMThI

1.ITo kakoit popmyIe BEIUUCIIAETCS MII0IAb PUTYpHI?

2.0npenenenue auddepeHnnanTbHOT0 YpaBHEHHS TIEPBOTO MOpsiaka?

3. Ha3Batb ainroputm peleHus JMHerRHoro auddepeHnnantbHoro ypaBHeHUs IEPBOTO MOPSIKa.
4.0npeneneHue TMHEHHOTO OAHOPOAHOTO UG (EepeHIINaTIbHOIO YPaBHEHUS BTOPOTO MOPSAKA C
MOCTOSIHHBIMU KO3 puuineHTamMmu?

5.Ha3Bath anroputm pemeHus 1uddepeHnaaIbHOr0 YpaBHEH!S! BTOPOTO TTOPSIIKA.
6.0mnpenenenne quddepeHIaIbHOr0 YpaBHEHHEM BTOPOTo opsiaka’?

Kpurtepun onenku:

1) omenka «5» CTaBUTCS, €CIM BEpHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3aqaHuil;

2) oneHKa «4» CTaBUTCs MPU NMPABWIILHOM BBHITIOJIHEHUH HE MEeHee 76% TpenaraeMbIxX 3a/IaHui;
3) otieHKa «3» CTaBHUTCS, €CJIHM BBHITIOTHEHO He MeHee 61% mpeanaraeMbIx 3a/1aHu;

4) oreHka «2» - CTaBUTCSA, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIX 3aJaHui.

IIpakTuyeckue 3ansaTus NeS
Tema. Brpruncinenne paGoTbhl, COOTBETCTBYIOIIEH CMELIECHHUIO MOPIIHS, COJEp)KAIerocsi BHYTPU
MUAJTUHIpPA HacOoca, PH MOMOIIH Tu(depeHITHATBPHOTO YPaBHEHHUS.
Heab: OtpaboTarth TeXHUKY penieHus quddepeHnnanbHbIX YpaBHeHHH 1 1 2 mopsiaka.
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3apanme 1. Haiitu oOmmit nuaTerpan auddepeHunanbHoro ypaBHeHHUS ﬂ = % .
dx 3y“+1

3apanue 3. B numuaapuueckoM cocyae oobéma v0=0,2 M3 3akiroueH aTMOCHEpHBIH BO3IYyX MPH
HopmansHOM JnaBiieHun P0=101325 H/m2. Bo3gyx cxumaercss nopmHeMm 10 oobéma 0,05 m3. Kakas
paboTa MpoU3BOAUTCS MIPU STOM, €CJIU TEMIIEpaTypa BO3ayXa MOAIEPKUBAETCS MOCTOSHHOM?

KoHTpoJibHbIe BONPOCHI A5 3a1UTHI

1.I1o kako#t ¢opmysie BEIYUCIACTCS IUIOMIAAb (PUryps1?
2.0npenenenue qudQepeHnaIbLHOr0 YpaBHEHHS IEPBOro Hopsiaka’?
3. Ha3Batp anroput™ peueHus JuHeRHoro nuddepeHInalbHOro ypaBHeHHS IEPBOT0 MOPSAKa.
4.0npeneneHue TMHEHHOTO OHOPOIHOTO UG (EePeHIINATHFHOTO YPaBHEHUS BTOPOTO MOPSAKA C
MOCTOSTHHBIMH KO3 purimeHTamu?
5.Ha3Barb anroputm pemienust AuQpepeHunaibHOro ypaBHEHUs. BTOPOTo MOpsiaKa.
6.0mnpenencare quddepeHIATEHOTO YPaBHEHHEM BTOPOTO TOpsiaKa?

IIpakTHyeckoe 3anaTHE N2 6

Tema. Pemenne npodeccnoHanbHbBIX 3a7a4 Ha BEIYUCIECHHE W30TEPMHUECKOTO PACHIMPEHHS Ta3a
o cpeactsaM auddepeHnnanbHbIX ypaBHEHUH.

Llesb: Hay4YUTHCS pelIaTh OJHOPOIHBIC YPABHEHUS TIEPBOTO MOPSIKA; TMHEHHBIC OJJHOPOIHBIC
YpaBHEHHsI BTOPOTO MOPSAKA ¢ IOCTOSHHBIMU K03 puiimenTamu; 3a1a4u, NpUBOISIINE K
g depeHIaTbHBIM YPaBHEHUSM.

3ananme 1. Pemmmte nuddepeHnmanbabie ypaBHEHHS IEPBOTO MOPSIIKA!
a) dydx—2yx+1=(x+1)*;
0) cosxdy+ysinxdx=dx;

3aganue 2. Haiitu obrmiee pemenue nudepeHInanbHOr0 ypaBHEHUS BTOPOTO MOPSIIKA:
a)y"+2y'-3y=0;0) y"+6)'+9y=0;B) y"—4)"'+13y=0.

3ananme 3. B nmmHape ¢ Mo ABMKHBIM MTOPIIHEM 3aKJI0UeH a30T. ['a3 pacimupsercs cHavana
anumabaruuecku oT o0vema Vi=1- 103 M3 110 ooseMa Vo=3- 107 M3, MOTOM H300apuuecku oT oobeMa V; 110
oGbema Va=5-10" m®, motom U30TEPMUYECKH OT V3 10 V4=7- 10 M*. Hauanenas TeMIlepaTypa rasa
T;1=290 K; nauansroe nasienne P1=6,5-10° Ila. OrnpenenuTtsb MOJHYI0 padoTy, COBEPIICHHYIO Ta30M.

KoHTpoJsbHbBIE BONIPOCHI:
1. C nomol1pt0 Kakoi MOJICTAHOBKY pellaeTcs JUHeHoe AudQepeHnanbHoe ypaBHEHHE IEPBOTO
MOpsi/iKa U K KaKOMY YPaBHEHUIO CBOJUTCS €ro perieHue?
2. Kak ompezensercst 1 Kak 3alUChIBacTCs B 00IEM BUJIE TMHEHHOE OJHOPOAHOE MU PepeHIaIbHOS
ypaBHEHHE BTOPOT'O MOPSIJIKA C TOCTOSTHHBIMU KO GUIIMeHTaMu?
3. Uto Takoe XapaKTepUCTUUECKOE ypaBHEHUE?

IIpakTnuyeckoe 3ansiTue Ne/
Tema. Pemenne npodeccnoHaNbHBIX 3a7]a4 Ha BBIYMCICHHE H30TEPMHUECKOTO PACIITUPEHUS Ta3a
1o cpeacTsaM AuddepeHnnanbHbIX ypaBHEHUH.
He.]]b: HAY4YUTHCA pCUIaTh I[I/I(b(bepeHHHaHBHI)Ie YpaBHCHUA B YAaCTHBIX MPOU3BOAHBIX; 3aJda4H,
NPUBOASIINE K TU(PPEepeHIINATbHBIM YPAaBHEHHUSIM B YACTHBIX TPOU3BOIHBIX. .
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3ananne 1. HaliTu oG1iiee perenne ypaBHEHUM:
a) ydzdx—xdzdy=0;
0) (x+2y)dzdx—ydzdy=0;

B) xdudx+ydudy+zdudz=0.

Bampanue 2. [loe3q IBMKETCS 110 IPSIMOIMHEHHOMY Y4aCTKy CO CKOPOCThIO 72 kM/4. 3a
KaKoe BpeMsI M Ha KAKOM PacCTOSTHUU OH OyJIeT OCTAaHOBJICH TOPMO30M, €CJIH COMPOTHUBIICHUE
JBM>KEHUIO TIOCTIE Havalla TOpMoskeHus paBHa (0,2 ero Beca.

3apanue 3. J[MCK, HAYaBIIUICS BPAIIAThCS C YTIIOBOM CKOPOCTHIO 5 00/MUH, "epe3 2
MUH BpaliaeTcsi Co CKOPocThio 3 00/MuH. Yepes kakoe BpeMs Tocye Hadasia BpalleHHs
CKOpOCTb OynieT paBHa 1 00/MUH, €cliu CHIIa TPEHUS IPOMOPIIMOHATBHA CKOPOCTH BpallleHus?

KoHTpoJ/ibHBIE BONIPOCHI JIS 321U ThI

1. dyHKIMS HECKOJIBKUX NIEPEMEHHBIX.

2. Yto Ha3bIBAIOT TpaduKOM (PYHKIIUU HECKOJIBKHUX ITEPEMEHHBIX?
3. Uro Ha3bIBAIOT JIMHUEH YPOBHS?

IIpakTnyeckoe 3ansaTue Ne 8
Tema. Pannl
Henb: HayuuThCs MCCIEAOBAaTh HA CXOJUMMOCTb YHCIOBBIE psiibl 1O mpu3Haky JlamamoOepa,
MIPUMEHSITh CTENIEHHBIE PSJIbI K MPUOIMKEHHBIM BBIUMCICHUSM 3HAUCHUN (QYHKIIHIA.

1 HOKaSaTL qTo pﬂ,[[ CXOIOUTCA U HaﬁTI/I ero CyMMy i[ 1 — 1 )
' ’ ~(8n-3 8n+5)

2. HpOBepI/ITL, BBITIOJIHACTCA JIA HeO6XOI[I/IM06 YCIOBUEC CXOAUMOCTH JJIA psaaa

1 1 1
1+%/?+9\/3—2+9\/F+---I/ICIIGJIaTI)BI)IBOI[.

0 n3
3. UccnenmoBath psiibl Ha CXOAMMOCTH IO MTpH3HAKY Jlamambepa: Z 8_n .
n=1

KouTpoJibHbIe BONPOCHI IS 321U ThI
1.Onpenenenue 4MCIOBOTO psiia U €r0 CXOAUMOCTH.
2.CpoticTBa cxoasmuxcs psaaoB. HeoOXoauMbIii pu3HaK CXOAUMOCTH psija.
3.Kpurepun cxoaumMocTy moN0KUTENbHBIX psaoB. [Ipusnak lanambepa.
4.3HakonepeMeHHbIe PsAbl. AOCOMIOTHAS M YCIOBHAS CXOJIUMOCTb.
5.IlondATHe creneHHoro psaaa. Paanyc u Kpyr cXOAMMOCTH CTEIIEHHOTO psija.

6.Paznoxenue QyHKIuKM Y =€ B CTENEHHOIT s,

Kputepun onenkmn:

1) oreHKa «5» CTaBUTCS, €CITH BEPHO BBIMOIHEHO 86%-100% mpeamaraeMbIxX 3a/1aHHIA,

2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOJIHEHUHN HE MeHee 76% TpeiaraeMbIx 3aaHHii;
3) omeHka «3» CTaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mpesraraeMpIx 3aaHui;

4) orieHKa «2» - CTaBUTCS, €CJIM BBIOTHEHO MeHee 60% mpesiaraeMpIX 3aJaHU.
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Pa3nen 4. OcHOBBI TeOpPUM BEPOATHOCTEH 1 MaTeMATHYECKOH CTATHCTUKH
IIpakTuyeckoe 3ansaTue Ne 9

Tema. Pemenne KOMOMHATOPHBIX 337249 MPU OpraHU3AIUN TEXHUYECKOUN IKCIUTyaTallud MAIuH U
000pyIOBaHUS Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE

Hean: HayuuTcs pemiaTh KOMOMHATOPHBIE 3a]a4K

3apnanme 1. B maccaxupckom moezne 10 BaroHoB. CKOJIBKUMH CITOCOOAMH MOXHO pa3MeIIaTh
BaroHbI, COCTaBJISAS OTOT IOE3/?

3apanme 2. B 1mexe peMoHTa JIOKOMOTHBHOTO JIEMO HAXOIWUTCA S HEUCHPABHBIX H 6
OTPEMOHTHUPOBAHHBIX JIOKOMOTHBOB. CilydaliHbiM o00pa3oM BblOupatoT 4 nokomoTuBa. Haiitu
BEpPOSITHOCTh TOTO, YTO CPEAM HUX MMEETCS: a) TOJHKO 2 OTPEMOHTHPOBAHHBIX JJOKOMOTHBA; 0) MEHBbIIIE,
94eM 2 OTPEeMOHTHUPOBAHHBIX JJOKOMOTHBA; B) XOTsI OBl | OTPEMOHTHPOBAHHBIN JIOKOMOTHUB.

KoHTpoJibHbIe BOPOCHI 1JIS 321U THI

Uro Ha3wiBaeTcs n-Gakropuaniom?

Yro HazbpIBaeTCs MepecTaHOBKaMu?

3anummre GopMyITy IS YHCIIa EPECTAaHOBOK U3 /71 SJIEMEHTOB.
Yro HazbIBaeTCs COYETAaHUAMU?

3anummre GopMyITy U YHCIa COYCTAaHUN U3 7 3JIEMEHTOB TI0 7.
3anumure GopMyIly YyUciia pa3MeIIeHUi U3 m JIEMEHTOB 110 7
KonTposmpyembie komnerennuu: OK 04

ocoarwnhE

Kputepumn onenku:

1) ontenka «5» CTaBUTCS, €CIIM BEPHO BBINMOIHEHO 86%-100% nperaraeMpix 3a1aHui;

2) oneHKa «4» CTaBUTCs MPU NMPABUIILHOM BBITIOJIHEHUH HE MeHee 76% TpenaraeMbIxX 3a/1aHUi;
3) orieHKa «3» CTaBUTCS, €CIIU BBITOJHEHO HE MeHee 61% mpeaaaracMpIX 3aJaHHiA;

4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeyiaraeMbIX 3aaHUH.

IIpakTnyeckoe 3ansaTue Nel0
Tema. [IpumeHeHre TeOpUHN BEPOSTHOCTHU MPHU PELICHUHU MPOPECCUOHANBHBIX 3a/1a4
Hean: HayuuTCs peniaTh 3aJa4u M0 TEOPUH BEPOSTHOCTEH.

3ananue Bpuraaupy 3apaboTHas ruiata mepedrcisieTcss Ha 1e0eToByro Kapty. YeTsipe mocieanue mudpsl
HOMepa KapTel cirydaiiabie. KakoBa BEpOSTHOCTH TOTO, YTO JTH MOCIETHIE YeThIpe U(PHI UIYT HOAPS B OPSIIIKE
Bo3pacTanus, Hanpumep 1234 unu 34567

2. B nmucraHmum myTtd uMeeTcs IBa YIBTPa3BYKOBBIX HedekTockomna. BeposTHOCTH TOro, yTo
MEepBBIA U3 HUX HE MOTpedyeT pemMoHTa, paBHa 0,8, MIsl BTOPOTO Takas BEpOsATHOCTH cocTaBiseT (0,92.
Haiitu BEposSITHOCTH CJIEYIONTUX COOBITHIA:

a) oAMH U3 1e(heKTOCKOOB He MOTPeOyeT PEMOHTA;

0) x0Ts1 OBI O/IUH U3 IEPEKTOCKOIIOB HE TOTPEeOyeT pEMOHTA.

3. B smmke umerotcs 27 aHKepHBIX maid u 15 mmockux mai6. M3 simka BEIHUMAIOT OJIHY 32
npyroii 2 maiioel. HaliTi BEposTHOCTH TOTO, YTO:

a) o0e maiidbI aHKEPHEIE;

0) onHa maiiba aHKepHasi, a Apyras - IocKasl.

4. B xaxgoi u3 Tpex mnaptuid, coxepxkammx mno 60 ckperuenuit XKBP-65111, umerorcs
COOTBETCTBEHHO OJIHO, JIBA M YETHIPE OpPAaKOBAaHHBIX CKperieHus. M3 kax ol mapTuu Hayraj U3BICKAOT
0 OJHOMY CKperuieHr 0. HalTu BeposSTHOCTH TOTO, YTO BCE TPU CKPETUICHUST OKAXYTCsl OpaKOBaHHBIMH.

KoHTpoJibHbIe BONPOCHI ISl 321U THI

KonTposmmpyembie komnerenunu: OK 04

Kpurepun ounenkmu:
1) omenka «5» CTaBUTCS, €CIIM BEpHO BhITIONHEHO 86%-100% mpenmaraeMbIx 3aqaHUil;
2) oreHKa «4» CTaBUTCs PU NMPABWIILHOM BHITIOJIHEHUH HE MEHee 76% TpeiaraéMpIx 3a/I1aHHi;
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3) oneHka «3» CTaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% npeiaraeMpix 3aaHui;
4) onieHKa «2» - CTaBUTCSA, €CJIH BBINOJIHEHO MeHee 60% mnpeyiaraeMbIx 3aaHui.

Pa3pen 5. OcHOBHBIE YHCJICHHBIE METOIbI

IIpakTuyeckoe 3ansitue Nell
Tema. Ynciennoe nuddepeHInpoBaHue 1 HHTETPUPOBAHHE
eab: HAYYUTCS MPUMEHSATH METOJIBI YUCICHHOTO MU DepeHIIPOBAHUS TIPU PEIICHUH 3a/1a4.
3ananmue 1. [To Tabiuiie 3HaYCHUI QYHKITUN

X 0 1 2

y 3 5 8
COCTaBJICHA Ta6HHHa KOHCYHBIX pa3HOCTeﬁ:

0 3 2

1 5 3

2 8

Haiiqure N Yo-

3apanme 2../[ns1 QyHKIMM, 3aJaHHON TaOIMYHO, HAWTH aHAJIMTUYECKOE BBIpaKEHHE (DYHKIUH.
WccnenoBats cBolicTBa 3TON (QyHKIMU.
X 0 1 2 3 4 5
y 104 ] 16 | 208 | 248 | 28 | 304

KoHTpoabHbIEe BONPOCHI 1151 3AIIUThI
1. 3anmcare GOpMyITy BBIYHCICHUS HHTETPAIa METOAOM MPSMOYTOJIbHUKA
2. 3anucath (HOpMyIly BRIYUCICHUS UHTETpalia METOJIOM Tpareluu
3. 3anucatp popmyiny Cumrcona
4. Ha kaKkoe 4ucIIo B METO/Ie 1mapaboJt IeT OTPEe30K?
5.3anucath GpopmMysy OTHOCUTEIHHOM MOTPEIIHOCTH
6. 3anucath (opMyiy aOCOTOTHON MOrPEIIHOCTH

Kpurtepun onenku:

1) omenka «5» CTaBUTCS, €CJIM BepHO BbITIONHEHO 86%-100% mpeniaraeMbIx 3aqaHuil;

2) oneHKa «4» CTaBUTCs MPU NMPABWIILHOM BBHITIOJIHEHUH HE MEeHee 76% TpenaraeMbIxX 3aJIaHui;
3) otieHKa «3» CTaBHUTCSA, €CJIM BHIIOTHEHO HE MeHee 61% mpeanaraeMpIx 3a1aHu;

4) oreHka «2» - CTaBUTCSA, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIxX 3aJaHui.

IIpakTHyeckoe 3ansitne Nel2

Tema. YucnenHoe penieHrue 0ObIKHOBEHHBIX AUPPepeHInanbHbIX YPaBHEHUN

Heab: OtpabotaTh TeXHUKY peuieHus auddepeHIuaNbHBIX YpaBHEHHH MeTonoM Jiiepa, C
MTOMOUIBIO CTENEHHBIX PSAA0B

3apanme Pemmts 3anauy Komm s quddepennmansaoro pemenns Y = y> =X, y(1) = Ona
otpeske [1, 3] metogom Diinepa ¢ miarom h = 0,2 u ¢ marom h = 0,1. M300pa3uth penierne rpagudecku.
OneHuM norpentHocTs.

KoHTpo/1bHbIEe BONPOCHI A5 3aIMThI

1.Kak HaiiT mar uHTepnoasIuun?
2.Kak HaiiTH IepBYyI0 KOHEUHYIO PA3HOCTh?
3.Kak Beruuciuthp Q?

| Kputepun onenkmn: ‘
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1) omnrenka «5» cTaBUTCS, €CIU BEpHO BBIMOJIHEHO 86%-100% npemaraeMpix 3a1aHuit;

2) oneHKa «4» CTaBUTCS MPU IPABUILHOM BBIIIOJIHEHUHU HE MeHee 76% npeiaracMbIx 3aJaHuii;
3) oneHka «3» CTAaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeyiaraeMpIx 3aaHui;

4) onieHKa «2» - CTaBUTCS, €CJIU BBINOIHEHO MeHee 60% npeasaraeMbplx 3a1aHUM.
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0.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Hepeqem, BOIIPOCOB JIA MOATOTOBKHU K 3K3aMCHY:

Kaxoe 41ciio Ha3pIBalOT KOMIIJIEKCHBIM?

Kak HaiiTy MOyJIb KOMIUIEKCHOTO yKciia?

Kak HaiiTu apryMeHT KOMIUIEKCHOT'O Ynciia?

Kakue koMIIeKCcHbIe Ynclia Ha3bIBaKOTCS CONPSHKEHHBIMU?

Kakue cymecTByroT GOpMbI KOMITJIEKCHBIX YHCET?

Hatb onpenenenue rpada.

Kakue neranu npu uszo0pakeHuu rpada He BaKHbI?

Urto Ha3pIBaeTCs MapuipyTom?

YT0 Ha3rpIBaeTCA LIENBIO?

UYro Ha3bIBaeTCs LUKIOM?

Urto Takoe creneHp BepirHbI rpada?

Uro Ha3bIBaeTCs LENbIO?

Kaxkoe uncino Ha3pIBatOT KOMIUIEKCHBIM?

Yro mpenacTaBiseT co0o0it gucio i?

Urto Ha3bIBaeTCs MapuIpyTom?

Kakne cymecTBytoT (GOpMBI KOMIIEKCHBIX YHCEN?

UTto Ha3bIBaeTCs LUKIOM?

Kakas ¢pynkuus HasbiBaercs cinoxHoi? [Ipusennre npumepsl.

Chopmynupyiite obiee mMpaBUiIo HaXOXKACHUS TPOU3BOIHON (PYHKIIUU.

MO3KHO JI1 BBIUMCIIUTD [TPOU3BOJIHYIO 1000 (PYHKIIMHU, IOJIB3YSICH ONPENEICHUEM TPOU3BOIHOMN?
Kak Bpauciuth yrioBoit Ko3QpUIMEeHT KacaTeabHOU K KPUBOI B TaHHOM TOUKe?

KakoB reomerpuueckuili cmpica mnpou3BoAHOM? Kak reoMeTpuyecKkd OINpeAeauTh 3HAuYEHUE
MPOU3BOAHOMN B TOUKE?

[IpuBeaute npuMepbl HCNOIb30BAaHUS NPOU3BOAHOW IPH OIPENEICHUH CKOPOCTH Pa3iIMYHBIX
MIPOLIECCOB.

B 4em 3akiogaercs mpu3HaK BO3pacTaHus M yObIBaHUS (QyHKIIMN?

B yewm 3akmtoyaercs He0OXOIUMBIN MPU3HAK CYIIECTBOBAHUS SKCTpeMyma?

B yem 3akitouyaercs JOCTaTOUHBIN PU3HAK CYLLIECTBOBAHUS IKCTpeMyma?

Kak oTBICKMBAIOT 3KCTPEMYMBbI (DYHKIIUN ¢ TOMOIIBIO0 BTOPOI MPOU3BOHOM?

B yem paznuune Mexay HaX0XKI€HHEM MaKCUMyMa U MUHUMYMa (QyHKIUN?

B yeMm paznuune Mexay HaxXoKACHHEM HauOObIIero 1 HaMMEHbIIEro 3HaueHui GyHkun?
Kakas ¢pyHkuus Ha3bpiBaeTcs epBooOpa3HOM 1S 3ajaHHON (QYHKIUU?

Kak 3anucaTh BCI0O COBOKYITHOCTb NEPBOOOPA3HBIX (PYHKINN?

Uro Ha3bIBaeTCs HEONPEIEIEHHBIM HHTErpaioM?

IloueMy MHTErpan Ha3bIBAETCS HEONPEAEIEHHBIM?

Uro o3HauaeT nocrosiHHasg C B ONpelelIeHUH HEeoNpeaeIeHHOro HHTerpana?

Yro Takoe onpeesIeHHbI HHTErpan?

CdopmynupyiiTe OCHOBHBIE CBOMCTBA OMPEIEIIEHHOTO HHTErpaia.

B uem 3akimroyaeTcs reOMETpUYECKUHA CMBICI ONPENEIEHHOTO HHTErpaa’?

MoskeT 511 1onaib KpUBOJIMHENHOM Tpaneuuu ObITh OTPULIATENBbHOM?

Mo2eT 1 II0Iab KpUBOJIUHEHHOM Tpaneuy ObITh paBHON HYIIO U ToYeMy?

[IpuBeaure npumepsl GU3NUECKUX 3a7a4, KOTOPbIE MOXHO PELIUTh C MOMOIIBIO OMPEIEIEHHOTO
UHTErpaa.

B yem cocTout reomeTpuyecKuil CMbICT HEONPEIEICHHOIO HHTerpasa’?

VYpaBHEHHE KaKOTO BHJA HA3bIBAETCS JINHEHHBIM OJHOPOJIHBIM YpaBHEHHEM BTOPOTrO MOpPsAKA C
MOCTOSIHHBIMU KO3 punineHTamu?

Kakoe oOmee pemienne umeer nudpdepeHanbHOe YpaBHEHHE, €clIM BCe KOPHHU
XapaKTepUCTHUECKOT0 YpaBHEHUS IeHCTBUTENbHbIE U pa3InyHble?
Kakoe oOmee pemienue umeer udpdepeHanbHOe YpaBHEHHE, €clIM BCe KOPHHU

XapaKTepUCTHUECKOT0 YpaBHEHUS IeHCTBUTENbHbBIE U paBHbIE?
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45.

46.
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49.
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S7.
58.
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60.
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70.
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72.
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76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.

Kakoe oOmee pemenue umeer nudpdepeHuanbHOe YpaBHEHHE, €clIM BCe KOPHHU
XapaKTEPUCTHYECKOTO yPaBHEHHUS MHUMBIE?

Kakoe o0miee permenue umeer auddepeHaTEHOe ypaBHEHHE, €CIM BCE KOPHH
XapaKTEePUCTHYECKOTO YPaBHEHHsI KOMILJICKCHbIE?

" ’ _
Haiitn o61ee pernenne ypasuennii Y 7y'+10y =0

Onpenenenue nuddepeHnnanIbHOro ypaBHeH!Us IEPBOro nopsiaka?

HasBatp anroputm pemenus 1udGepeHaaIbHOro YpaBHEHUS ¢ Pa3IesIOIUMUICS
IIEPEMEHHBIMH.

Onpenenenue nuddepeHnnanIbHOro ypaBHEHHEM BTOPOTO MOPsIIKa?

OmnpeneneHue JIMHEHHOTO OAHOPOIHOrO AU(QepeHInanbHOI0 ypaBHEHHsI BTOPOro HOpsiika ¢
MOCTOSTHHBIMH KO3 purmeHTamu’?

Ha3Batb anroputm pemenus 1uddepeHaabHoro ypaBHEHNs: BTOPOro nopsiika’?
[Haiite onpenenenue JJYUIL

Urto Takoe nopsigok JYUII?

Kakosa xnaccudukanms JYUIT?

['eomerpuueckas unrepnperanus YUl

UYro Takoe xapakrepuctuku JYUII?

Yto Ha3bpIBacTCSA YUCIOBBIM PSAAOM?

Uro Ha3bpIBaeTCs YaCTUUHBIMHM CyMMaMH psija?

[lepeuncaure OCHOBHBIE 3a/1a4l KOMOMHATOPUKH.

Urto Ha3bIiBaeTcs n- hakTopragom?

Yro Ha3bpIBacTCA IEPECTAHOBKAMHU?

Uro Ha3bIBaeTcs NepeMeeHusIMu?

UYro Ha3pIBacTCs COUETAHUAMU?

Bbruncnute 4yncio nepecTaHoBOK U3 5 IPEIMETOB.

Kak popmynupyercs Teopema ciokeHust BEpOITHOCTEH?

UYemy paBHa cymMMa BEpOSITHOCTEHN MPOTUBOIIOJIOKHBIX COOBITHI?

B kop3une 5 GeinbIX, 3 yepHBIX U 7 MOJIOCcaThIX IapoB. YeMy paBHA BEPOSTHOCTb J10CTAaTh HAyraj
OJIHOLIBETHBIN 11ap?

Yro Ha3bpIBaeTCs yCIOBHOW BEPOSTHOCTBIO?

Kak ¢popmynupyercs Teopema yMHOXKEHHS BEpOSTHOCTEN?

Kakas BennunHa Ha3bpIBaeTCs JUCKPETHOM?

Uto Ha3bIBaeTCs 3aKOHOM pacIpe/ieieHus ClTy4yaiiHOM BETUYMHOMN?

Uro Ha3pIBacTCA MaTEMaTHUYECKUM 0KMIAHUEM JTUCKPETHOM ClIy4aliHON BEIMYUHOMN?
Uro Ha3bIBaeTcs qUcepcuei ciiydailHOM BEeTMYMHbBI?

Kakoii 3aKoH pacrpeeneHus Ha3bIBaeTcss OMHOMUATbHBIM?

MeTto1p1 TPUOIMKEHHOTO BBIYUCIICHUS HHTErpaia

3anummre GopMyIy NpsIMOYTOJIbHUKOB

Kak BeIuuCINTh onpeenieHHbI HHTErpall o Gopmysie NpsMOyroabHUKOB?

B 4yeM cocToUT CMBICT BBIYMCICHHS ONPEAEICHHOT0 HHTErpaja 1o GopmMyie Tpanenuii?
Kaxk Berauiciiuth onpezaeneHHbi uaTerpai no gopmyne Cummncona?

1.Yto moHMMaeTcs moJi 3aKOHOM OOJIBIINX YUCeN?

Yro Takoe npubmamxkeHHoe nuddepenupoBanue?

UYro Takoe mar HHTEpHIOIALNN?

Kaxk Halit mar nHTepnoysuumn?

Kak HaiiTy nepByr0 KOHEUHYIO Pa3HOCTbH?

Kak Berancnuts q?

Uro HaszpiBaroT 3aaaueii Kommn?

Kaxko# npumenstoT Meton s pemenus 3agaun Komm?

B uem cocTout cyte MeTona Diinepa?

Uro Takoe mar pazoreHus?

Kak BbruncnuTh aOCOMOTHYIO MOTPEIIHOCTh?
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93. J[laiiTe onpeneneHne Npou3BOJHOM.

94. ChopmynupyiiTe obI1iee TPaBUIO HAXOXKICHUS MPOU3BOTHON (PYHKITUH.

95. MO>KHO J11 BEIYUCIIUTH POU3BOAHYIO JIF000H (PYHKIINH, MOJIB3YSICh ONPEACICHUEM POU3BOJHOM?

96. Kak BbIUMCIUTH YII0BOM KO3 (UIIMECHT KacaTeIbHOW K KPHBOU B JTAHHOW TOYKE?

97. KakoB TeoMeTpUYEeCKHil CMBICI Tpou3BonHOW? Kak reoMeTpudecku OIpeneuTh 3HAYCHHE
MPOU3BOAHON B TOUKE?

98. B ueM 3akIr04aeTCcss MEXaHUYECKUI CMBICI ITPOU3BOTHOM?
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TunmoBoO# BaApHAHT 3K3aMEHALUMOHHOI0 OWJIeTa

1 BapuanT
KVY-54

PaccmoTpeno Ha 3acemanumn SK3AMEHALIMOHHBIN BUJIET Ne 1 YTBEPXIAIO
npeaMmeTHoH (1tukioBoit) komuccuu | OI1.04 TTIPUKJIAJTHASI MATEMATHUKA 3aMecTUTENb TUPEKTOpa

« » 2026r.. (mrcumrmmHa) o yueoHou padore CI1O

(OTXKT)
Ipencenarens MK I'pynna Cemectp 11
«_» 2026r.

OuennBaeMble KOMIETEHIMH:

OK 01, OK 02, I[IK 4.1

HHcTpykuust 11t 00y4aromuxcsi

Ok3ameHaIMoHHass paboTta Briro4aeT 19 3amaHue TO OCHOBHBIM pa3/iellaM MAaTeMAaTUKH: TEOpHUs
MHOXeCTB H TpadoB, uddepeHHaTbHOE U HHTErpajibHOE HCUucieHue, auddepeHranbHbie
YPaBHECHHS, PSAIObI, TEOPUS BEPOSITHOCTEH W MaTeMaTW4ecKas CTATUCTHKA, YHCICHHBIC METOIbI,
KOMIUJIEKCHBIE YHCIIA.

Yacte lcomepkut 13 3amanmit ¢ kparkum pemenuem (1-14) mo 1 Oamny, Yacte 2u3 3amaHuii c
pa3BepHyThIM perienueM (15-18) mo 2 6amna, (19) nmo 3 6anna.

Kpurepum ouenkn

OtMmetka (OICHKA) KonnuecTBo mpaBuIbHBIX KosnuecTBo MpaBUIIbHBIX
OTBETOB B % OTBETOB B OaJutax
5 (OTIMYHO) 86-100 22-25
4 (xopor1io) 76-85 20-21
3 (YyIOBJICTBOPHUTEIHHO) 61-75 16-18
2 (HeYIOBJIETBOPUTEIILHO) 0-60 0-15

Bpems BbinosiHenus 3aganmii — 180 munyT

Yacts 1. 33)]21‘11/] C KPaTKUM PEIICHUEM:

1. (1 6ana). Anrebpandeckast Gopma KOMIIJIEKCHOTO YUCIIa, U300paKEeHHOTO Ha PUCYHKE,

¥4

ol _ 42

] X
, HMCCT BH...

I
|
|
|
1

2. (1 6a) Jlansl yncia Zl=3+ 21 u L9 =—5+5i | naiigure Z; + Z,.

2
3. (1 6aan) Berauciute yriioBoil KodpdUIMEHT KacaTeabHOM K rpaduky pynkiun Y = X~ — 2X—3
B Touke Xq = —1,
4. (1 6ana) Haiinure npousBoanyro GpyHkiuu Y = 2sin X + 4\/; )

. 2
5. (1 6a1) Haitnure HeonpeieneHHBIH HHTETpa j(sm X— ;) dx.
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6. (1 6ana) uddepenunanbHoe ypaBHEHHE B YaCTHBIX MPOU3BOIHBIX UMEET BHI:

2
1) ﬂcosx=i 2) y'—6y'+9y=0 3) M_sd_y:o 4 - =5

dx In x dx>  dx ox?

7. (1 6aan) Haiinure obOmee pemienue nuddepeHMaAIBHOTO YpaBHEHHS BTOPOTO TOpSAKA C
14 !/

nocrostaabivi koodummentamu Y —10Yy +21y =0,

8. (1 6ann) Ilo Tabnuue 3naueHuil GpyHKIMH

x 0 1 2

Y 3 5 8
cocTaBJIeHa Ta0JINIIa KOHEYHBIX PA3HOCTECH:

X Y Ay A2 y

0 3 2

1 5 3

2 8

Haitnure A Yo-

. . 0 _1 n
9. (1 6anu) HaiiquTe 4yeTBepTHIN WICH YUCIOBOTO psijia Z; )1
n1 oM+

10. (1 6ann) Onpenenuts NOCIEAOBATEIBHOCTh 3HAYEHUN aprymMeHTa Xo, X1 oy X5 JUIA BBIYMCIICHUSI
7%

OIIPENICJIEHHOIO  MHTErpana jsm xdx METOJIOM  IPSIMOYTOJIBHUKOB, pa3JieMB IPOMEKYTOK
0

WHTETPUPOBAHUS HA 5 PaBHBIX YACTEH.

X
5]

th
3 Moxy
!
. X2
11. (1 6aau) OnpesienuTe YUCI0 pebep, MHIUAEHTHBIX BepiiiHe X,
12. (1 6ana) Haiinure MaTeMaTHueckoe OXKUAAHUE IUCKPETHOM ciaydyailHOW BenuuMHbI X, 3aJaHHOM
3aKOHOM PaCHpEeEeICHHUS:

X 2 5 8
p 0.2 P, 0.6

13. (1 6ana) bBpuranup noKeH OTHPaBUTH HA padOTy 3BeHO U3 3 yenoBeK. CKOJBKO TAKUX 3BEHHEB
MOXHO cOCTaBUTH U3 11 yenmoBek Opuraapi?
14. (1 6ana) Jlausl 1Ba MHOKeCcTBA: A={2; 4; 8} m B={0; 1; 2}. Haiinure nepeceyeHne JaHHBIX
MHO>KECTB.
Yacre B. IIpencraBbre pa3BépHyToe pelieHue
1
15. (2 6as1) Beruncnure cymmy psiga ZF .
n=1
16. (2 6aana) Ipencrasuts uncno Z = —1+ 41 B Tpuronomerpuyeckoii popme.
17. (2 6aana) 3anumuTe WHTETPAT C TMOMOIIBIO KOTOPOTO MOXHO
BBIUUCIIUTH IJIOLIA](b GUTYPBI, H300paKEHHOM Ha pUCYHKE. U\
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18. (2 6aan) Haitnure obmiee pemenue auddepeHmaisHoro ypaBHEHU ™ +— = 0.
X €

19. (3 6aana) Tpu BaroHOCTPOUTEIBHBIX 33aBO/IAa BBITYCKAIOT OAMHAKOBBIC W3JENUS, MPHUYEM MEPBbIA
3aBoa nmpousBoauT 30%, BTOpoil - 35%, a Tperuit 35% Bceil npoaykuuu. [lepBbiii 3aBoj BeimyckaeT 4%
Opaka, Bropoi 3aBox - 1% wu Tperuit 1%. Haymauy oroOpanHBIii BaroH okasajics ¢ Opakom. Haiitu
BEPOATHOCTH TOTO, UTO BaroH MPOU3BEAECH BTOPHIM 3aBOJIOM.

35



ITAJT0OHBLI OTBETOB

Ne 3apanmit 1 2
B Ouete

4 5

6 7 8

Ne z=1+2i
TIPpaBUJIBHOT
O OTBETa

Z=-2+Ti

2cosx+i

Jx

2cosx—2Ix+C

3 7
Ce¥+Ce’ll

Ne 3apmanmii | 9 10
B Ouete

11 | 12 13 | 14

16

Ne 1 T T oTm2r

TIPpaBUJIBHOT -
O OTBCTa 13

2 | 62 | 165 | 2

w| b

V17 (cos108°2' +isin108°2")

Ne 3apmanmit 17
B Ouiete

20

Ne
MPaBUIBLHOT
0 OTBETa

_T(x2 +1)dx

18%

KPUTEPUHM OLIEHKH

OtmMmeTKa (O1IeHKA)

KonnyecTBO npaBUIIBHBIX
OTBETOB B %

KonnyecTBo npaBUIBHBIX
OTBETOB B OaJuiax

5 (OTIM4YHO) 86-100 22-25

4 (xopor1io) 76-85 20-21

3 (YyIOBJICTBOPHUTEIHHO) 61-75 16-18
2 (HeYIOBJIETBOPUTEIILHO) 0-60 0-15
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