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1. MACHIOPT ®OHJAA OINEHOYHBIX CPEJACTB

B pesynbrare ocBoenus yuebHoi nucumrmummabel EH.01Marematuka oOyua-
IOLIUICA JOJDKEH 00JIalaTh CIEAYIOIUMHA YMEHUSMH, 3HAHUSIMH, OOIIMMH U TIPO-
deccuonanbHbIMU KOMIETeHIUAMH, TipeaycMoTpernHbiMu OI'OC CIIO no crnenu-
anbHOCTH 23.02.06 TexHuueckas 3KCIUTyaTalys MOJABUXKHOIO COCTaBa KEJIE3HBIX
nopor s 0a30BOTO BHJIa MOJATOTOBKHU CIIELUATIMCTOB CPETHETO 3BEHA CPEIHETO
npodeccuoHanTbHOTO 00pa30BaHMS.

OObeKTaMU KOHTPOJISL U OLIEHKH SBJISIIOTCS YMEHUS, 3HaHUs, 00ILIue U Mpo-
(eccruoHaIbHbIE KOMIIETEHIINU:

O0beKThbl KOHTPOJISI M OLIEHKHU

V-1 YMETh UCTIOJIB30BaTh METObI IUHEHHOU aJIreOpHl.
y-2 YMeTh pemaTh OCHOBHBIEC TPUKJIAIHBIE 3314491 YMCICHHBIMU METOIAMHU.
3HaTh OCHOBHBIE MOHATHS U METOJbl OCHOB JIMHEWHOMN anreOpsl, AHC-
3-1 KPETHOI MaTeMaTUKH, MaTEMaTUYECKOI0 aHaJlh3a, TEOPUU BEPOSTHO-
CTEH M MAaTEMaTUYECKOW CTaTUCTHKHU.
3-2 3HaTh OCHOBHBIEC YUCJIIEHHBIE METO/Ibl PEHICHUS MPUKJIAIHBIX 3a7a4.
OK-1 [loHuMaTh CYIIHOCTh W COLMAJIBHYIO 3HAYMMOCTh CBOEHW OynyIiei
npodeccun, MposIBISTh K HeW YCTOMYMBBIA HHTEPEC.
Oprann3oBbIBaTh COOCTBEHHYIO JE€ATENbHOCTh, BBIOMPATH THUIIOBBIE
OK-2 |meroapl © cHocoObl BBINOJHEHHUsS] NPO(PECCHOHANBHBIX — 3ajad,
OLIEHUBATh UX 3()(PEKTUBHOCTh U KAYECTBO.
OK-3 [IpyHUMAaTh pelleHrs B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTyalUsX U
HECTH 33 HUX OTBETCTBEHHOCTb.
Ocy1ecTBIATh MOUCK U UCIOJIb30BaHWE MHPOpPMALIUU, HEOOXOAMMOM
OK-4 | nns 3¢ pexTuBHOrO BBITOJHEHHS MPO(ECCHOHANBHBIX 3a]1a4, npodec-
CHOHAJIBHOTO U JIMYHOCTHOT'O Pa3BUTHSL.
OK-5 Hcnonp3oBaTth MHGOPMAMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJIOTMH B
n1po(hecCHOHATILHOM e TENbHOCTH.
OK-6 PaGoTath B kKoJuIekTHBE U KOMaHJe, 3(h(PEKTUBHO 00IIATHCSA C KOJIIe-
raMH, PyKOBOACTBOM, IOTPEOUTEISIMHU.
OK-7 bpate Ha ce0s OTBETCTBEHHOCTh 3a pPabOTy YIEHOB KOMAaH/bI
(MOJYMHEHHBIX ), PE3YJIbTAT BHIMOJHEHUS 3a/IaHUN.
CaMOCTOSTENBHO OMNpPEAENATh 3aJa4d NPO(PEeCCHOHATBHOTO W JINY-
OK-8 | HOCTHOTO pa3BUTHS, 3aHUMATHCS CaMO0Opa30BaHNEM, OCO3HAHHO TIja-
HUPOBATh MOBBILIEHUE KBATA(PHUKALIUN.
OK-9 OpI/IeHTI/IvaBaTI)CSI B YCIJIOBHUSIX YaCTOW CMEHBI TEXHOJOTHM B mpodec-
CUOHAJIBHOM JESITENIbHOCTH.
IK-2.2 [TnanupoBaTh U OPraHU30BBIBATH MEPOIIPHUATHS 110 COOTIOACHUIO HOPM
0€e30MacHBIX YCIOBHUM TpyJa.
INK-2.3 | KoHTpoJupOoBaTh U OLIEHUBATh KAYECTBO BBIMOJIHIEMBIX PaboT.
IK-3.1 | OpopmMiIsiTh TEXHUYECKYIO H TEXHOJIOTHYECKYIO TOKYMEHTALUIO.
Pa3pabaTeiBaTh TEXHOJIOTHYECKUE TPOLECCHl HA PEMOHT OTAEIbHBIX
IIK-3.2 | netaneii U y3710B MOABUXKHOTO COCTaBa KEJIE3HBIX JOPOT B COOTBET-

CTBUM C HOPMATUBHOM JOKYMEHTALIUEH.
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dopMoit MPOMEKYTOUHOM aTTECTAIlMU MO YYCOHOU NUCIUIUIMHE SBIISICTCS
ougepernyuposanublii 3auem.



2. PE3YJIbTATBI OCBOEHUS YUEBHOM JUCIHUATLJINHBI,

HOVIEKAIIUE ITPOBEPKE

B pesynprate arTtecranmu 1o y4eOHOW AMCHUHUIUIMHE OCYIIECTBISETCS
KOMITJIEKCHAsI TIPOBEpKa CIEMYIONMX yMEHUN W 3HAHWH, a TakKe IWHAMHKA
dbopmupoBaHUs 00MUX U MPO(HECCHOHATHLHBIX KOMITCTCHITHIA:

Pe3ynbTaThl 00yUeHHs: YMEHUS, 3HAHUSI, OOIIUE U
npodeccrnoHabHbIE KOMITETEHITUN

dopma KOHTPOJIS
U OLICHUBAHUS

YMmenusd:

y-1

YMeTh UCTO0Ib30BaTh METOABI JIMHEWHOM anreOpshl.

- YCmHubil onpoc,

- NUCLMEHHBLI ONPOC,

- mecmbl;

- camocmosimenvHas paboma;

- IpaKkmuuecKoe 3auamue;

- Jupepenyuposanuwviil 3auem.

Y-2
VYmerb peiaTb OCHOBHBIC
YUCJICHHBIMH METOJJaMU.

MMPUKIIAIHBIC 3aJa4n

- YCMHbIL Onpoc;

- NUCLMEHHBLIL ONPOC;

- mecmbl;

- camocmosimenvHas paboma;

- npakmuyecKkoe 3auamue;

- Jughhepenyuposannwill 3auem.

3HaHus:

3-1

3HaTb OCHOBHBIE MOHATHS U METOABI OCHOB JIMHEHHOMN
anredpbl, TUCKPETHOW MaTeMaTHKH, MaTeMaTUYECKOTO
aHalii3a, TEOPUHU BEPOSATHOCTEM M MaTeMaTHYECKOU
CTATUCTHKHU.

- YCMHbI Onpoc;

- NUCbMEHHBIIL ONPOC,

- mecmul;

- camocmosmenvHas paboma;

- npakmuyeckoe 3aHamue;

- Jupepenyuposanuviil 3auem.

3-2
3HaTb OCHOBHBIE
MPUKIAIHBIX 3a/1a4.

YUCJICHHBIC MCTOAbI PCIICHUA

- yCmuwlli onpoc,

- NUCLMEHHBLI ONPOC,

- mecmbl;

- camocmosimenvHas paboma;

- npaKkmuuecKoe 3auamue;

- Jughghepenyuposannwiil 3auem.

OO01mme KOMIETEeHII MM

OK-1
[ToHMMAaTh CYITHOCTh U COIHANBHYIO 3HAYUMOCTH CBO-
el Oynymieit mpodeccun, MPOSIBIATH K HEW YCTONYMBBINA

- camocmosimesibHaA pa6oma;
- hpakmudeckoe 3aniamue.

UHTEPEC.
OK-2
OpranuzoBbIBaTh COOCTBEHHYIO JESATEIBHOCTb,

- camocmosimesibHaA pa6oma;
BbIOMpATh TUIIOBBIE METOABI U CHOCOOBI BBIOJHEHUS

- npakmuyeckoe 3aniamue.
npodeccuoHaIbHbBIX 3azad4, OLICHUBATh ux
7 (PEKTUBHOCTD U KaueCTBO.
OK-3
HpI/IHI/IMaTI) peICHUA B CTaHJApPTHBIX Hu | - camocmosamenvrnas pa6oma;
HECTAaHJAPTHBIX CHUTyalUsAX M HECTH 3a HUX | - IPaKmudeckoe sausmie.
OTBETCTBEHHOCTb.
OK-4
Ocy1ecTBISITh MOUCK M UCHOJIb30BaHUE MH(OpMaIUH,

> - camocmosameilibHaA pa6oma;

HeoOxonuMoi Uit 3(pPEeKTUBHOTO  BBITOJHEHUS

npodeccuoHaNbHBIX — 3ajad,
JMYHOCTHOT'O Pa3BUTHSI.

MpOPECCHOHAIBHOTO |

- npakmuyeckoe 3aniamue.




OK-5
Hcnonk3oBaTth WHGOPMALMOHHO-KOMMYHHKAIIMOH-HbIE
TEXHOJIOTUH B MPO(HECCHOHATBHON ACSITETIbHOCTH.

- camocmosmeslibHaA pa60ma;
- npakmuvyeckoe 3aniamue.

OK-6
PaGoratp B KOJIEKTHBE M KoMaHze, 3()(eKTHBHO

- camocmosameilbHasA pa6oma;

o0mmarscs C KOJIJICraMH, PYKOBOACTBOM, | - paxkmudeckoe sanamue.
OTPEOUTEISIMHU.
OK-7
EpaTL Ha ce0sl OTBETCTBEHHOCTH 3a pa60Ty WICHOB | - camocmosamenvuas paboma;
KOMaHJbl (IOJUYUHEHHBIX), PpEe3yJIbTaT BBIIOJHEHUS | - IPaKmuiecKoe sansamue.
3aJJaHHH.
OK-8
CamocrosTenbHO ONpeAciIsATh 3a/1a4u

- camocmosmenvuas paboma;
npoeCCHOHATBHOIO W JIMYHOCTHOIO  pa3BUTHS,

- npakmu4ecKoe 3anamue.
3aHUMATbCA CaMOO6pa30BaHI/IeM, OCO3HAaHHO
IUIAHUPOBATh MOBBIIIEHUE KBAJIU(UKALIUH.
OK-9

o - camocmosmenvuas paboma;

OpueHTHpOBaTbC B YCIOBHUAX  YacTOM  CMEHBI

TEXHOJIOTHI B MPOPECCHOHAITBHON JIeATEIHhHOCTH.

- hpakmudeckoe 3aniamue.

IIpodeccrnonaibHbIE KOMIIETCHITAN

MK-2.2
[InaHupoBaTh W OPraHU30BBIBATH MEPONPHUATHS IO
cOOJII0ICHUIO HOPM 0€30MaCHBIX YCIOBHM Tpyaa.

- camocmosameilbHasA pa60ma;
- npakmuueckoe 3animue.

MK-2.3
KOHTpOJII/IpOBaTB 1 OICHUBATHh KA4CCTBO BBIITOJIHACMBIX

- camocmosimesibHaA pa6oma;
- hpakmudeckoe 3aniamue.

pabor.
IK-3.1

- camocmosamelbHasA pa60ma;
OdopMasTh  TEXHUYECKYI0O M TEXHOJIOTMYECKYIO

- npakmuyeckoe 3aniamue.
JIOKYMEHTALHIO.
MK-3.2

Pa3pabaTbIBaTh TEXHOJIOTMYECKHE MTPOLIECCH] HA PEMOHT
OTJIENbHBIX JeTallel M Yy3J0B MOABM)KHOIO COCTaBa
JKEJIE3HBIX JOpOr B COOTBETCTBUM C HOPMAaTHBHOMN
JIOKYMEHTALUEH.

- camocmosameilbHaA pa6oma;
- npakmuveckoe 3ansiamue.




KOHTpOJIL N OIICHKa OCBOCHMS y‘I€6H0ﬁ JUCHHUIIIMHEI 110 pa3jciiaM M TEMaM.

3. OHEHKA OCBOEHMUSA JUCHHUITJIMHBI
3.1 ®OPMbI U METO/Ibl OLIEHUBAHMUSA

[IpenMeToM OILICHKU CIIy>KaT yMEHHs, 3HaHHS, 00IMe U IpodeccroHaabHble KOMIETESHINH, (JOPMUPOBAHUE KOTOPBIX
npeaycMmotrpero ®I'OI'C CIIO no aucuumnuue EH.01 MaTtemartuka.

DJIeMeHTbI y4eOHOMH

Texkymuii KOHTPOJIb

IIpomeskyTOouHAas aTTecTALMS

IIpoBepsiemble

IIpoBepsiemble

JHM CITHILIAHbBI
DopMa KOHTPOJIA V.3, OK, IIK dDopmMa KOHTPOJIA V.3, OK, IIK
1 2 3 4 5
Brenenne
Paznen 1.
Jluneiinas aareopa
Tema 1.1. Y CTHBIH V-1,V¥-2; 3-1, 3-2;
KoMiuiekcHble yncia u (MMCBbMEHHBIN) OIPOC OK-1, OK-2, OK-3, OK-4, OK-5,
IeHCcTBUS HAJL HUMHA [IpakTrueckoe OK-6, OK-7, OK-8, OK-9;

sausatue Nel

I1K-2.2, I1K-2.3, [IK-3.1, TIK-3.2.

Paznen 2. V-1,V-2; 3-1, 3-2;
OCHOBBI TMCKPETHOM TecToBbIE 3a1aHHS OK-1, OK-2, OK-3, OK-4, OK-5,
MAaTEMATHKH OK-6, OK-7, OK-8, OK-9;

I1K-2.2, 11K-2.3, T1IK-3.1, T1K-3.2.
Tema 2.1. V-1, V-2; 3-1, 3-2;
OcHOBBI TEOpUU YcrHBIN OK-1, OK-2, OK-3, OK-4, OK-5,
MHOECTB (MMCBMEHHBII) ompoc OK-6, OK-7, OK-8, OK-9;

I1K-2.2, 11K-2.3, TIK-3.1, I1K-3.2.
Tema 2.2. V-1,V-2; 3-1, 3-2;
OCHOBBI TEOpUH [IpakTrueckoe OK-1, OK-2, OK-3, OK-4, OK-5,
rpacdoB 3aHsaTHe Neo2 OK-6, OK-7, OK-8, OK-9;

I1K-2.2, 11K-2.3, T1IK-3.1, I1K-3.2.
Paznen 3.

MareMaTHu4ecKHuii aHAIN3




Tema 3.1. Ycerabiin ) .
HuddepernmansHoe (MMCHMEHHBIN) OIPOC v-1,¥-2:3-1,3-2,
¥ MHTErpaIbHOE I[IpakTuueckue OK-1, OK-2, OK-3, OK-4, OK-5,
HCYHCIICHHUE 3aHaTHsANe3-5 OK-6, OK-7, OK-8, OK-9,
[1K-2.2, T1K-2.3, TIK-3.1, T1K-3.2.
TecToBEIC 3aaHUS
Tema 3.2. V CTHEI
OObIKHOBEHHBIE (MUCHMEHHBII) OIpPOC v-l,¥-2;3-1,3-2
ypaBHeHH;I 3aHSITHE N06 OK'6, OK'7, OK'S, OK'g,
- I1K-2.2, TIK-2.3, TIK-3.1, T1IK-3.2.
TecToBEIC 3a7aHUs
Tema 3.3. VerHbiit V-1,V-2; 3-1,3-2;
Psnbt (MMCHMEHHBII) OIIPOC OK-1, OK-2, OK-3, OK-4, OK-5,
[TpakTaeckoe OK-6, OK-7, OK-8, OK-9;
3ansatue Ne7 [1K-2.2, T1K-2.3, TIK-3.1, T1K-3.2.
Paznen 4.

OcHOBBI TEOPUU
BEPOSITHOCTEN 1

TecToBBIE 3aMaHU

V-1,¥-2; 3-1, 3-2;
OK-1, OK-2, OK-3, OK-4, OK-5,
OK-6, OK-7, OK-8, OK-9;

MAaTEMATHHECKOH TK-2.2, TIK-2.3, [IK-3.1, [IK-3.2.

CTATHCTHKH

Tema 4.1. V-1,¥-2;3-1, 3-2;

DneMEHTHI [IpakTrueckoe OK-1, OK-2, OK-3, OK-4, OK-5,

KOMOMHATOPHKH 3aHATHE Ne® OK-6, OK-7, OK-8, OK-9;
[K-2.2, TIK-2.3, TIK-3.1, T1K-3.2.

Tema 4.2. V-1,V-2;3-1, 3-2;

Crydaiinbie COOBITHS

[IpakTrueckoe
3ansTre Ne9

OK-1, OK-2, OK-3, OK-4, OK-5,
OK-6, OK-7, OK-8, OK-9;
[1K-2.2, TIK-2.3, I1K-3.1, T1K-3.2.

Tema 4.3.
CrnyyvaifHble BeTHYUHBI

Koucnekr
Pertenne 3agau

Pazgen 5.
OcHoBHbBIE
YHCJIEHHbIE
METObI

V-1,V¥-2; 3-1, 3-2;
OK-1, OK-2, OK-3, OK-4, OK-5,
OK-6, OK-7, OK-8, OK-9;
[1K-2.2, TIK-2.3, I1K-3.1, T1K-3.2.




Tema 5.1. [IpakTrueckoe V-1, V-2; 3-1, 3-2;
Yucnenaoe 3agsaTue NelO OK-1, OK-2, OK-3, OK-4, OK-5,
WHTETPUPOBAHUE OK-6, OK-7, OK-8, OK-9;
I1K-2.2, TIK-2.3, I1K-3.1, T1K-3.2.
Tema 5.2. V-1,V¥-2;3-1, 3-2;
YucaeHHoe KoHcmekt OK-1, OK-2, OK-3, OK-4, OK-5,
muddepeHnrpoBanme Pemenue 3amau OK-6, OK-7, OK-8, OK-9;
I1K-2.2, TIK-2.3, I1K-3.1, T1K-3.2.
Tema 5.3. V-1, ¥-2; 3-1, 3-2; OK-1
V-1, V-2; 3-1, 3-2; ’ > 70y e ’
UucnenHoe peieHue KOHCIEKT OK-1, OK-2, OK-3, OK-4, OK-5, } OK-2, OK-3, OK-4, OK-53
OOBIKHOBEHHBIX ) HuddepenunpoBannsiii 3auetr | OK-6, OK-7, OK-8, OK-9;
P ———— Pemenwue 3amau OK-6, OK-7, OK-8, OK-9; K22, TIK-2 3. TIK-3.1
. I1K-2.2, I[1K-2.3, T1K-3.1, I1K-3.2. - > o
ypaBHEHUH I1K-3.2.
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3.2 TUIIOBBIE 3AJAHUA JJIA ITIPOBEJAEHUA TEKYIIET'O
KOHTPOJIA YCIIEBAEMOCTH

YCTHBIN OITPOC

1. Onucanue

VYCTHBIN OMPOC MPOBOAUTCS € LIEJIBI0 KOHTPOJS YCBOCHHBIX YMEHUWM U 3HA-
HUW U MOCNEAYIOIIETO aHaIN3a TUITMYHBIX OIIMOOK U 3aTpyAHEHUN 00yYaromuxcs
B KOHIIE€ U3YUYEHUS pa3/iena/TeMBbI.

Ha nipoBenenue onpoca orBoautcst XX MUHYT.

[Ipu pabote oOydaronIMIiCsS MOKET MCIOJB30BATh CIEAYIOIINE WCTOYHHKU:
VKazamo UCnoIb3yemvl mabauysl, iumepamypy, 0bopyoosanue u m.o.

2. Kputepum o1ieHKH YCTHBIX OTBETOB

Ouenka «5» «OTJUYHO) - CTYJICHT MTOKA3bIBACT IMOJTHBIC U TITyOOKUE 3HAHUS
IpPOrpaMMHOr0  Marepuaina, JOTCMYHO M apryMEHTUPOBAaHO OTBEYAaeT Ha
MOCTaBJICHHBIN BOTIPOC, a TAKXKE JIOMOTHUTEIBHBIE BOIIPOCHI, MOKA3bIBAET BHICOKUI
YPOBEHb TEOPETUUECKUX 3HAHUM.

Ouenka «4» «XOpomIo» - CTYJIEHT IIOKa3bIBaeT TIIYOOKHE 3HAHUS
MPOrPaMMHOr0 MaTepualia, TPaMOTHO €r0 M3JIaraeT, JOCTATOYHO IOJHO OTBEYAET
Ha TIOCTABJICHHBIA BOIMPOC U JOMOJHUTENIbHBIE BOIMPOCHL, yMesno (HopMyIupyer
BBIBOJIbI. B TOke BpeMs MpU OTBETE IOMYCKAET HECYIIECTBEHHBIE TOTPEIIHOCTH.

Onenka «3» «yA0BJEeTBOPUTEIbHO» - CTYJCHT MTOKA3bIBAET JIOCTATOUYHBIE,
HO HE IIIyOOKHE€ 3HaHUs MPOrPaMMHOrO0 MaTepHalia; IMpH OTBETE HE JIOMYCKaeT
rpyObIX OMMOOK WJIM NPOTUBOPEUHA, OAHAKO B (POPMYJIMPOBAHUHU OTBETA
OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHAIU30M, apryMEHTaIuel u BeiBogamMu. s
MOJIyYEHUS IPABUIIBHOTO OTBETA TPEOYETCS YyTOUHSIOIINE BOITPOCHI.

Ounenka «2» «HeyI0BJIETBOPUTEJIbHO» - JIaH HEMOJHBIA OTBET, MPEICTAB-
JSOMUKA cOO0M pa3po3HEHHbIE 3HAHUSA IO TEME BONPOCAa C CYIIECTBEHHBIMU
OIHOKaAMH.

3. [IpumepHbIe BONPOCHI

Paznen/Tema Bomnpocsl

Tema 1.1 1.

[lepeuncnnTe OCHOBHBIE UMCIOBbIE MHOXECTBA, IPUBEIUTE

KommiexcHbre IPUMEPBI KX DJIEMEHTOB.

qucIa U Kaxkue uncna Ha3bIBaIOTCS KOMIUIEKCHBIMU?

JNENCTBHUS Yrto Takoe MHMMas eIuHUIA?

HaJl HUMU 4, 3anuimTe KOMIUIEKCHOE YHCIIO, OMpPENeIUTe €ro JeHCTBU-

TEIBHYIO YaCTh, MHUMYIO YaCTh, U300pa3UTe 3TO YUCIIO.

Kakue KoMIIeKCHBIE YKClia Ha3bIBAIOTCSI PABHBIMU?

6. Kakue KOMIIJIEKCHBIE YHCIIa HA3BIBAIOTCS COMPSIKEHHBIMU?
IIpuBenure npumep.

7. Kakue KOMIUIEKCHBIE YHCJa Ha3bIBAIOTCS MPOTHBOMOIOXK-
HeimMu? [IpuBenure npumep.

8. HazoBure omneparyu, KOTOPbIE MOXHO BBITIOTHATh HaJ KOM-
MJIEKCHBIMU YU CIIAMHU.

9. UYro nazbiBaeTcsi MoaysneMm kKomruiekcHoro yucia? Kak ero

w

o
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10.

11.

12.

13.

0003Ha4aroT?

Uro Ha3bIBaeTCs apryMEHTOM KoMIuleKcHoro uucia? Kak
ero 0603Ha4aroT?

Anrebpanueckass (opMa 3amucHd KOMIUIEKCHOTO 4YHCIa U
3Ha4YCHHE OYKB.

Tpuronomerpuueckas popma 3anucu KOMIUIEKCHOTO YHCIa
Y 3HaUeHHE OYKB.

[TokazarenpHast ¢popMa 3amucu KOMIUICKCHOTO YMCia U 3Ha-
yeHue OYKB.

14. 3anumuTte GopMyisl Iepexoaa OT aiaredpanyeckoil Gopmsl
K TPUTOHOMETPHUYECKOM.
Tema 2.1 1. Yrto moHUMAIOT MO/ MHOXECTBOM, IPUBEAUTE MPUMEPHI.
OcHoBbI 2. YTo MOHMMAIOT MOJ dJIEMEHTaMU MHOKecTBa?
Tcopuu 3. Kakoe wmHOXecTBO Ha3biBaeTcsi KoHeuHbIM? [lpuBeamte
MHOXECTB IIpUMep.
4. Kakoe MHOXECTBO Ha3bIBAETCS IMyCThIM?
5. Kaxkue MHO)ecTBa Ha3bIBAIOTCS] pAaBHBIMU?
6. Uro Ha3bIBaeTCs MOJMHOXKECTBOM JIaHHOTO MHOXecTBa?
[TpuBeaute npumep.
7. Kak nmojacuutaTh, CKOJIBKO Y MHOXKECTBA MTOJAMHOXKECTB?
8. HaszoBute criocoObI 3a1aHNsT MHOXKECTB.
9. Ha3zoBure, kakue ornepanuu MOXHO BBITIOJTHSATH HaJl MHOXKe-
CTBaMH.
10. Yro Ha3eIBaeTcsa 00bEIMHEHNEM MHOKECTB?
11. Yro Ha3pIBaeTCs MepecedyeHueM MHOKECTB?
12. Yro Ha3pIBaeTCS pa3HOCTHIO MHOKECTB?
13. Yrto Ha3bIBaeTCS TOMOIHEHUEM MHOXKECTB?
14. Kakoe MHOXECTBO Ha3bIBACTCSl YHUBEPCATbHBIM?
15. Yrto Ha3bIBaeTCs JE€KAPTOBBIM ITPOU3BEICHUEM MHOXKECTB?
16. Uto Ha3pIBaeTCs JEKAPTOBBIM KBAJPATOM MHOXKECTB?
Tema 3.1 1. Yro Ha3bIBaeTcs Npou3BOAHON HyHKUMEH?
HAuddepeHumanbHoe | 2 Yro rakoe muddepenmmpoanme?
1 HHTCIPpAIbHOC 3. 3Banwmmmwure npaBuia TupGepeHIIMPOBAHHS.
HCYHUCJICHUC 4. UYemy paBHa NpOU3BOAHAs CTETIEHHOM, MOKA3aTeILHON U JIoTa-
pudmuyeckux QyHKIUH?
5. Uemy paBHa nmpou3BOAHAS TPUTOHOMETPUUECKHUX QYHKIIUN?
6. UYemy paBHa Mpou3BOAHASI OOPATHBIX TPUTOHOMETPHUUECKUX
byHKIMN?
7. Uro Ha3zpiBaeTCsl JOrapu(pMUYECKON MPOU3BOAHOM, rae eé
HCIIOJIBb3YIOT?
8. [Ilnan HaxoxAeHHs] HAaUOOJBIIET0 U HAUMEHBIIETO 3HAUYCHUS
byHKIMH.
9. Ilman HaxOXIEHHUA TOYEK MAKCMMyMa M MHUHUMYyMa (yHK-
107078
10. I1nan HaxoEHUS BHIMYKJIOCTH U BOTHYTOCTH (PYHKIUH.
11. Kakue TOUKM Ha3bIBAIOTCS TOUKAMU SKCTpeMyMa?
12. Kakas dbyHkuus Ha3biBaeTcs GyHKUIMEH ABYX MEPEMEHHbIX?
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13.

14.
15.
16.
17.

18.
19.

20.
21.

22.

23.
24,
25.
26.

27.
28.

29.

30.

ChopmynupyiiTe NpaBUIO HAXOXKICHUS YACTHBIX TIPOU3-
BOJHBIX.

YTo Ha3bIBAIOT YACTHBIMU ITPOU3BOJHBIMU 2-T0O TIOpsIKa?
UYro Takoe nepBoodpazHas GpyHkius?

YTO Ha3bIBAETCS HEONPEACICHHBIM UHTETPATIOM?

Kak o6o3Hauaercs HeompeneneHHbt uHTerpan. [loscHure
KaXKJIbIM CUMBOJI B 3TOH 3aIIHCH.

Yrto Takoe UHTETpUpoBaHue?

[lepeuncnuTe CBOIICTBAa HEONIPEAECICHHOTO UHTETpaa.

[x™dx; [0dx; [dx; i—x; [a*dx; [e*dx.
sin xdx; cos xdx; tgxdx; ctgxdx;
d d d d

J-dx

cos?x’

sin2x’
dx | dx | f dx | dx
Vi-x2" 7 x241" Y x2-1" Y Vx2-17

[lepeuncnanTe OCHOBHBIE CITIOCOOBI HHTETPUPOBAHUSI.
3anumute GopMyITy HHTETPUPOBAHHUS I10 YACTSIM.

Uto Ha3bIBAETCA ONPEICIICHHBIM UHTETPaIoM?

Kak o6o3nauaercst onpenenennbiii uarerpai? Ilosicuute kax-
JIbI CUMBOJI B 3TOW 3aIUCH.

3anumute popmyny Herorona-Jleitonuna.

UeM oTiMyaeTcs ONPENENCHHBI HHTErpal OT HEOIpele-
JIEHHOTO?

B 4yeMm cocTouT reoMeTpuieCcKuii CMBICI OMPEAEIEHHOTO NH-
terpana’?

[lepeuncnute CBONCTBA OINPENEICHHOTO WHTErpajia, KOTO-
pbI€ HE UMEIOT AHAJIOTOB C HEONPEAECIECHHBIM.

Tema 3.2
OOBIKHOBEHHEIC
nuddepeHnranbHbIe
ypaBHECHUS

o

10.

11.

Kaxkoe ypaBHeHue Ha3piBaeTcs nuddepeHnanbHbiM?

Kakoe ypaBHeHue Ha3biBaeTcsi nuddepeHunaIbHbIM ypaB-
HeHueM | mopsiaka?

Kakoe ypaBHeHue Ha3zbiBaeTcsi nuddepeHnaibHbIM ypaB-
HeHnueM |l mopsinka?

Uro HazpiBaeTcs penieHueM AudQepeHnaniprHoro ypaBHe-
HuUA?

Yro Takoe 3agaua Kommn?

Uro HazbiBaeTcs oOmUM pemieHneM auddepeHnaiTsHoro
ypaBHEHHUs?

Kakoe pemenue nuddepeHmanbHOr0 ypaBHEHUST Ha3bIBa-
€TCSl YaCTHBIM?

Yro HaspIBaeTcs mopsakoM auddepeHIanTsHoro ypaBHe-
HuA?

Kakoe muddepennmanbHoe ypaBHEHHE Ha3bIBACTCS C pasjie-
JICHHBIMHU TIEPEMEHHBIMU? 3aMUIINATE €ro 00U BU/I.

Kakoe nuddepennnanbHoe ypaBHeHHE HA3bIBAETCS C pasje-
JSONTUMUCS TIEPEMEHHBIMU? 3aMUIIUTE €T0 OO BHI.
Kakoe muddepennmanbioe ypaBHEHHE Ha3bIBaeTCA OJHO-
poaHbIM? 3aNUIIUTE €ro OOITUHN BU/L.
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Tema 3.4
Psaner

HOoo~NoO AWM E

0.

12.
13.
14.
15.
16.
17.

UTto Ha3bIBAETCS YUCIOBBIM PSAOM?

YTto Ha3bIBAE€TCS AIEMEHTaMHU psija’?

Yro Takoe N-as yacTU4uHasi cymma’?

Kaxoit psin Ha3pIBaeTcs cXOoAsMIMUMCs?

Kaxkoii psin Ha3pIBaeTCs pacxoasamumcs?

ChopmynupyiiTe HEOOXOIUMBIN MPU3HAK CXOAUMOCTH psiia.
CdopMmynmpyiite 10CTaTOUYHBIN PU3HAK PACXOAUMOCTH PAAA.
Cdopmynupyiite mpuszHak cxoaumoctu Jlamamobepa.
Cdhopmynupyiite npusHak cxogumoctu Koru.

Kaxkoii psin Ha3pIBaeTCs 3HAKOIIEPEMEHHBIM?

. Chopmynupyiite npusHak JleiiOHuna.

Kakoii psin Ha3bIBaeTCst aDCOMIOTHO CXOSAIINUMCS?

Kako#i psig Ha3pIBaeTCs yCIOBHO CXOISAIIMMCS ?

Kakoii psg Ha3pIBaeTCsl PyHKIMOHATBHBIM?

Kaxkoii ps Ha3pIBa€TCA CTENEHHBIM?

YTo Ha3bIBAETCS HHTEPBAJIOM CXOIAUMOCTH?

3anuumTe GopMyIIbl sl HAXOXKAECHHS paJiilyca CXOIMMOCTH.

1. Onucanue
TecTbl poBOASATCS

TECTBI

C OCJIBIO KOHTPOJII YCBOCHHBIX YMCHHﬁ, 3HAaHUU U TIO-

CIICAYIOIIETO aHaIM3a TUIIMYHBIX ONMIMOOK (3aTpyAHEHUH) 00yJaroInuXcs B KOHIIC

HN3YyUCHUA pa3z[ena/ TCMBI.

Ha BbimosniHeHune tecta orBoguTCs XX MUHYT.
2. Kputepum oneHku

Ouenka

KoaunuyecTBO BEPHBIX OTBETOB

«5» - OTJIINYHO

Brimomaeno 91-100 % 3amannii

«4» - xopo1o

Brmmosmaeno 76-90% 3amanuin

«3» - YIOBJIETBOPUTEIBHO

Brimonaeno 61-75 % 3aganuii

«2» - HEYJIOBJIETBOPUTEIBHO Brmmosnaeno ne 6onee 60% 3amaHuit

3. [IpumMepHbIe TECTOBBIE BONPOCHI/ 3aJaHUS
Paspnen 2. OcHOBBI JUCKPETHOH MAaTEMATHKH.
Teker 3agaHus TEeKYLIEro KOHTPOJIs 10 TeMaM: «OCHOBBI TEOPUH MHOKECTB),
«OcHoBBI TEOpUM rpagoB».

TecToBOC 3a1aHUE

1. TloHsiTHE MHOKECTBA SIBJISIETCS] OJTHUM W3 OCHOBHBIX:
a) HEOIpeaesieMbIX OHATUNA MATEMATUKHU;
0) ompenensieMbIX MOHATUN MAaTEMATHKH;
B) YCTOMYUBBIX NOHSATUNA MAaTEMATUKH;
T) HET BEpHOIO OTBETA.
2. MuoxecTtBO N HaTypaJbHBIX YHUCEIL:

a) KOHEYHO;
0) OECKOHEYHO;
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B)
r)

OT'paHHUYCHO,
CUMMCTPUYHO.

3. MHOkeCTBO BceX OyKB rpedeckoro andaBuTa:

a) OECKOHEYHO;

0) KOHEYHO;

B) IIyCTO€ MHO>ECTBO;

') OFPaHUYEHO.
4. Ecnu Kaxaplid 371eMEHT MHOKECTBA A SBJISIETCS B TO K€ BPEMS DJIIEMEHTOM
MHOecTBa B, To MHOXeCTBO A Ha3bIBaeTC:

a)
0)
B)
r)

IIOJIMHO>KECTBOM B;

MHOKeCTBO B Ha3pIBaeTCs mMOIMHOKECTBOM MHOXKECTBA A
MHOYKECTBO A HeE SIBISETCS ITOJIMHOKECTBOM MHOXKecTBa B;
MHOKECTBO B He sABJIIeTCS MOAMHOKECTBOM MHOKECTBA A.

5. IlepeceuenneM MHOXkeCTB A U B Ha3bIBaeTCsI MHOXKECTBO TEX U TOJBKO TEX
AJIEMEHTOB, KOTOPBIE MPUHAJIEKAT:

a)
0)
B)
r)

MHOXECTBY A;

MHOXECTBY B;

MHOKECTBY A M MHOKECTBY B OZTHOBpEMEHHO;
HET BEPHOT'O OTBETA.

6. O0beMHEHNEM MHOXKECTB A 1 B Ha3bIBaeTCa MHOXKECTBO TEX M TOJBKO TEX
3JIEMEHTOB, KOTOPBIE BXOISIT:

a)
6)

B)
r)

XOTs ObI B OJJHO U3 MHOXKECTB A 1 B;

KOTOPBIE COCTOUT U3 T€X U TOJBKO TE€X AJIEMEHTOB MHOXKECTBA A, HE
MPUHAICKAIUX MHOKECTBY B;

KOTOPBIE COCTOUT U3 TE€X U TOJBKO TEX AJIEMEHTOB MHOKECTBa B, He
MPUHAJICKAIUX MHOXKECTBY A;

U B MHOKECTBO A, 1 B MHOXKECTBO B.

7. Pa3HOCTBIO ABYX MHOKECTB A M B Ha3bIBaeTCss MHOXECTBO, COCTOSIIIIEE U3 TEX U
TOJIBKO TEX DJIEMEHTOB:

a)
0)

B)
r)

MHOKECTBa A, KOTOPBIE HE IPUHAIIEKAT MHOKECTBY B;

MHOK€ECTBa B, KOTOpBIE HE TPUHAIEKAT MHOKECTBY A

MHOKECTBA DJJIEMEHTOB KOTOpBIE NIPUHAIJIEkKAT MHOXKECTBY A u B
OJIHOBPEMEHHO;

HET BEPHOI'0 OTBETA.

8. Boibepure yTBep)K/IeHHE O YUCIIOBBIX MHOMKECTBAX, KOTOPOE SBJISICTCS] UICTUHHBIMU:

a)
6)

B)
r)

MHOXXECTBO LEJBIX YHUCET SABJSIETCS IOAMHOKECTBOM MHOECTBA
JEHUCTBUTEIBHBIX YUCEIT;

MHOECTBO PALMOHAIBHBIX YUCEN SBISIETCS MOJMHOKECTBOM MHOXECTBA
VPPALMOHAIBHBIX YHCEIT;

oTpe3oK [1;2] aBnsieTcst noaMHOkecTBOM npomexyTka (1;10];

uaTepBai (-4,0) sBISETCSA OJIMHOKECTBOM oTpe3ka [-3;-1].

9. Vkaxure napy (X; Y), HaXOJAUIYIOCS B OTHOILIEHUHU y = COS X:
a) (1;1);
6) (0;1);
B) (1,0);
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r) (0;-1).
10. Cremnenp BeplIMHbI A paBHa:

a) 3;

0)0;

B) 4;

r) 5.
11. Nanber MHOXKecTBa: A={4;7;13}, B={0;2;4;6;8;10;12;14}. KonuuecTBo 3j1eMEH-
TOB MHOYKECTBA, SIBJISIONIETOCS MepecedeHrneM MHOKeCTB A u B, paBHO:

a) 1;

0) 3;

B) 8;

12. Jlansl 1Ba MHOXKeCcTBa A 1 B.

O06acThb, BBIJICIICHHAS CEPHIM IIBETOM SIBJISIETCSI:
a) mepeceyeHueM MHOXecTBa A u B;
0) mormoiHeHWeM MHOKecTBa B 10 MHOXecTBa A;
B) 00BEAMHEHHEM MHOXeCTBa A 1 B;
I') pa3HOCTbIO MHOXEeCTBA A U B.
13. Kakoe u3 3a1aHHBIX OTHOIICHHUHA 00J1a1aeT CBOMCTBOM CUMMETPHUIHOCTH ?
a) OTHOILIECHHUE «OBITh MEHBILIEN;
0) OTHOILIEHHUE «OBITh OOJIBLIEY;
B) OTHOILICHHUE «IEPICHIUKYIISIPHOCTH MPSIMBIX);
I') OTHOIICHHE «OBITH JCITUTEIIEM.
14. KonuuecTBo pedep, UISHTUYHBIX BEPIIMHE A, PaBHO:
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B) 4;
r) 3.
15. BeibepuTe yTBEPKICHHE O YKMCIIOBBIX MHOJKECTBAX, KOTOPOE SBJIICTCS HCTHHHBIM:
a) otpe3ok [1;10] sBisiercst moaMHOKecTBOM mpomMeskyTKa (1;10];
0) MHOKECTBO PAallMOHATIBHBIX YHCE SIBIACTCS ITOJIMHOKECTBOM MHOKECTBA
UppaIMOHAIbLHBIX YUCEIT;
B) MHOKECTBO LIEJIBIX YHCEIT SABISCTCS [MOJIMHOKECTBOM MHOYKECTBA
JICHCTBUTEIILHBIX YUCEIT;
r) uHTepBai (-4;0) SBIACTCS MOJIMHOKECTBOM MHOXECTBA IICJIBIX YUCEIL.
16. Jlanbl 1Ba MHOXEeCcTBA A U B.

O011acTh, BBIJICIIEHHAS CEPHIM LIBETOM SIBJISIETCS:

a) mepeceyeHre MHOXKecTBa A u B;

0) nomnoyiHeHHuEe MHOXKecTBa B 10 MHOecTBa A;

B) oObeIMHEHNE MHOXKECTBA A U B;

I') pa3HOCTb MHOXecTBa A u B.
17. YkaxuTe MycTble MHOXECTBA CPEAM CIEAYIOLIMX: MHOXECTBO LEJbIX KOpHEH
ypaBHeHHs x>-9=0; MHOKECTBO LENBIX KOPHEH ypaBHeHHS X° +9=0; MHOMECTBO

JeMCTBUTENBHBIX KOpHEH ypaBHeHUsT — = 0.

a) MHOKECTBO LIENIbIX KOPHEH ypaBHeHHs X>-9=0;

0) MHOKECTBO LIEJBIX KOPHEH ypaBHeHus x> +9=0;

B) MHOKECTBO LEJIBIX KOPHEH ypaBHeHHUs X>-9=0; MHOMKECTBO LEIBIX KOpHEH
ypaBHeHus x> +9=0;

T') MHOKECTBO LEJIBIX KOPHEH ypaBHEHHS X2 +9=0; MHOKECTBO JI€HCTBUTENIBHBIX

KopHei ypaBaenus — = 0.

18. 3amansl MHOXecTBa A={2; 3; 4; 5} u D={3; 4; 5}. Bepubim s Hux Oyzaer
YTBEPKIICHHE:

a) MHOXKECTBO A — TIOJIMHOKECTBO MHOXeCTBa D;

0) MHOXeCcTBO D — ITOIMHOKECTBO MHOKECTBA A;

B) MHO>XECTBO A 1 MHOXECTBO D paBHBI;

T') MHOKECTBO A — MHOKE€CTBO-CTENIEHb MHOeCTBa D.
19. Ecou otHomieHue 3amaHo HepaBeHCTBOM: 3x-4y<(0, TO JaHHOMY OTHOIICHUIO
MPUHAJICKUT CIICAYIOIIAs Iapa YUCell.

a) (0;1);

6) 3;1);

B) (2;0);

r) (1;0).
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20. Kakoe u3 maoxxectB onpenenser AUB, ecu A = {1;2;3;4;5}, B = {3;4;5;6;7}:
a) {1;4;5};
0) {1;2;3;4;5};
B) {1;2;3;4;5;6;7};
r) {1;2;3;4;6;7}.

Paznen 3. MaremaTu4ecKui aHaJIu3
Texcr 3a1aHus TeKylIero KOHTPOJIst 1o Teme: «/IngdepeHumanbHOe HCUUCTICHUE.
TecToBoe 3agaHue
1. IIpenen oTHOIIEHNS TpupaieHUs: GYHKIIMH B TOYKE X K MPUPAILICHUIO apryMeH-
Ta, KOI'J1a MOCJIEIHEE CTPEMUTCS K HYJIIO HA3bIBAETCH:
a) MPOU3BOIHON (PYHKIINU;
0) HeolpeIeIeHHBIM HHTETPaJIoM;
B) nipeiesoM GyHKIIUY;
T') IepBOOOPA3HOM.
2. Ecnu MaTepualibHasi TOUKA JBIOKETCS 10 3aKoHY S(t), TO mepBas MpOU3BOIHAS
OT IIyTH MO BPEMEHU ECTh:
a) yriioBoil KO3 (pULIUEHT;
0) yCKOpEHHE JIBHKEHHS,;
B) CKOPOCTb B JIaHHBIII MOMEHT BPEMCHH,
I') HET BEPHOT'O OTBETA.
3. 'eomeTprYECKHA CMBICI IPOU3BOJHON COCTOUT B TOM, YTO:
a) OHa paBHA Ipeneny QyHKINY;
0) oHa paBHa BCET/ia HYJIIO;
B) OHA paBHA YIIIOBOMY KO3 UIIMEHTY KacaTeIbHOM;
') OHA paBHa MAaKCUMAaJIbHOMY 3HAYEHUIO (DYHKIIHH.
4. luddhepeHumrpoBanue — 3T0:
a) BBIYUCJICHUE MPEJIENa;
0) BBIYMCIICHHE MIPUPAILECHUS PYHKIUY;
B) HAXOXKJEHUE MPOU3BOIHOM OT JaHHOU (PYHKIUU;
') COCTaBJIEHUE YPABHEHUS] HOPMAJIH.
. sinX
5. Orta popmyna Belpaxaet |jm——=1:
x>0 X
a) TMepBbIM 3aMeydaTeIbHbIN Mpeaen;
0) nmepBooOpa3HyIo;
B) YTJI0BOM KOY(DPUITMEHT KacaTeIbHOM;
') MAKCUMaJIbHOE 3HAYCHHE (PYHKITUU
6. YpaBHEeHHE KacaTeIbHON K TaHHOM JUHUM B TOUKe M HMeeT BU:
a)y — Yo =y () (x — x0);
6) y =y () (x — xo);
B)Y — Yo = X — Xo;
r)y =yx).
7. IIpousBoaHas MOCTOSIHHOW BEJIMYMHBI PaBHA!
a) eAVMHUIIE;
0) camoil MOCTOSIHHOM;
18



B) HE CYIIECTBYET;
T') HYJIIO.
8. [Ipu BeIUKCIIEHNH IPOU3BOAHON MOCTOSHHBIM MHOKHUTENb MOKHO:
a) BO3BOJIUTH B KBaJpaT;
0) BBIHOCUTB 32 3HAK MPOU3BOIHOM;
B) HE IPUHUMATh BO BHUMAHUE;
') OPUHSTH 3a HYJIb.
9. YckopeHue npsiMOJIMHEWHOTO IBUYKEHUS PABHO:
a) CKOPOCTH OT IIyTH IO BPEMEHU;
0) nepBoii IPOU3BOAHOMN OT ITyTH IO BPEMEHU;
B) BTOPOM ITPOU3BOJHON OT IyTH 110 BPEMEHU;
T') HYJIIO.
10. ®yHKIMs BO3pacTacT Ha 3aJaHHOM IIPOMEXKYTKE, €CIIH:
a) rmepBasi NPOU3BOIHAS MTOJIOKHUTENbHA;
0) BTOpasi NpOM3BO/IHAA MTOJOKUTEIbHA;
B) IIEpBasi IPOU3BOIHAS OTPUIIATENIbHA;
T) IepBasi NPOU3BOIHAS PaBHA HYIIIO.

11. Haiitu ||mi
x->1 X+ 2

a) HE CYIIIECTBYET;
0) 0;

B) 2/3;

r) 1/2.

1+ x°
12. Haiitn .
IXIL.U X® + 2x2

a) 1;
0) 0;
B) -1;

T) 0.
S|n5x

13. Haiitu |jm

x—0
a) HE CYIIIECTBYET;
0) 0;
B) 00}

r) 5.

2x

14. Hailt |jm| 1+ =

X—0
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a) e
0)e;
B) 1,

T) 0.
15. HaiiauTe npon3BoaHyIo GyHKIMU Y = x> + cos X.
a) y’= 3x% —sinx;
0)y’= x3 —sinx;
B) y'= 3x? + sinx;
r)y’= x3In3 + sin x.
16. Haiimure npou3BoiHy0 GyHKIMK Y = 2X — Sin x.
a)y’= x? — cosx;
0)y’= x% —sinx;
B) Yy’ = 2 — cosx;
r)y’=1+ cosx.
17. Haiimute nmpou3BoaHy0 QyHKIMu y = 2% + 1.

a)y’= 2% In2;
6)y’'=x-2*¥1;
/ Zx .
B)y' =1,
Ny’ =x-21+1
18. Haiigure npoussoanyio GyHkmun y = —e* + 3x3.
a)y’=e* + 3x;

6) y'= —xe* + 9x?;
B) y'= —e* + 9x?;
r)y’ = —e* 14 9x3

19. Haiimure npounssoanyio GpyHkmuu y = e?* — [n(3x — 5).
3

/ 2x __ .
a)y’'=2e 3x_15,
/— 2x __ .
0)y’= 2e 3(3x-5)’
/— p2X __ .
B)y'=e€ 3x—15’
/— p2X __
ny’'=e 3(3x-5)"
20. Bropas npousBoaHas vy~ dynkuun ¥(X)=4 x*-2X uMeeT BUI:
)y =4
6)y"=8
B)y"=6;
ry”’=7.

Pasznen 3. MareMaTudyecKuii aHAJIN3.
TekcT 3a7aHus TeKyero KOHTPOJis 1o Teme: «MHTerpajibHoe HCUNCIEHHEY.
TecToBOEC 3a1aHUE
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1. ®yukus F Ha3bpIBaeTCs MepBOOOpa3HOW M1 GyHKIMHU f HAa HEKOTOPOM IIPO-
MEKyTKe, eCIIU Il BCEX X U3 3TOTO0 IIPOMEXKYTKa CyLIecTBYeT npousBoaHas F (x),
paBHas f(x), T.e. F (x) = f(x) — 310:

a) ¢popmyna Herorona-JleiiOnuna;

0) nuddepenunan QyHKIINH,

B) IiepBoOOpazHast 111 GyHKIMH f;

T') IPOU3BOJHAS B TOUKE.
2. MHOX€eCTBO IepBOOOpa3HbIX I AaHHOH QyHKIHK f(X) Ha3bIBACTCS:

a) QyHKIIMEH;

0) HeolpeIeIeHHBIM HHTETPAJIoM;

B) IOCTOSIHHBIM MHOKHUTEJIEM;

I') YaCTHOU MPOU3BOIHOM;
3. Onepanys HaxoXI€HUs HEONPEIeIEHHOTO UHTErpasia Ha3bIBAETCs:

a) nuddepeHnpoBaHueM (PyHKINUH;

0) nmpeoOpa3zoBaHueM (PyHKIUH;

B) UHTErpUpOBaHuEM (YHKIINH;

') HET BEPHOT'O OTBETA.
4. HemocpencTBeHHOE MHTETPUPOBAHUE, METOJ TIOJICTAHOBKH, HHTETPUPOBAHUE TI0
94acTsIM 3TO:

a) METO/Ibl HAXOXKICHHSI IPOU3BOTHOM;

0) METOAbl UHTETPUPOBAHUS;

B) METO/BI pelieHus 3aaaun Koy,

I') BCE OTBETHI BEPHBI.
5. IIpou3BoHas OT HEOIPENEICHHOIO HHTErpala paBHa:

a) TMOJBIHTETPAIbHON (DYHKIINH;

0) MOCTOSIHHOM MHTETPUPOBAHUS;

B) IEPEMEHHOM UHTETPUPOBAHUS;

r) M000i GyHKUHUH.
6. HeonpeneneHHplil MHTErpal OT anredOpandyeckoil CyMMBbI IBYX WM HECKOJIBKUX
(GyHKLMIA paBeH:

a) MMPOU3BEICHUIO NHTETPATIOB ATUX (QDYHKITUH;

0) pa3HOCTH 3TUX (DYHKIIMIA;

B) are0pandeckoil CcyMMe UX UHTETPaJIOB;

') UHTETpaJly YaCTHOTO ATUX (PYHKITUH.
7. OnipeieieHHbIN UHTETPaJl BRIYUCISIOT 10 (hopMyIIe:

a) [0 f(x)dx = F(a) — F(b);
6) J. f(x)dx = F(b) — F(a);
p) [ f(x)dx = F(a) + F(b);

D) f, fE)dx = F(a),

8. OnpeneneHHbIN HHTETrpall ¢ OJMHAKOBBIMU IIpe/ie/laMu PaBEH:
a) €IMHUIIE;
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0) 0ECKOHEYHOCTH;
B) HYJIIO;
') YKa3aHHOMY MpeJieny.
9. Ilpu mepemeHe MeCTaMU BEpPXHETO M HIKHETO IMPENEJIOB HHTETPHUPOBAHUS
ONpPEIECIICHHBIA NHTETPA:
a) OCTaeTCs MPEKHUM,;
0) MEHSIET 3HaK;
B) YBEJIMUMBAETCS B JIBa pasa,
I') paBeH HYJIIO.
10. OnpeneneHHbId HHTErPal UCIIOJIb3YETCS MPY BHIYUCICHUN:
a) TIomaaeH mIoCKux Guryp;
0) 00BEMOB TeJT BpallleHNUS,
B) IPOMJIEHHOTO MYTH;
T') BCEX MEPEUYHCICHHBIX JIEMEHTOB.
11. ®opmyna Herotona-JIeiibHMIIa ©IMEET BUA:

a) j f (t)dt = F(b) - F(a);
6) j f(t)dt = F(a) - F (b);
B) j f(t)dt = F(a) - F(b) +c;

r) Tf(t)dt: F(b) - F(a) +c.

12. Brruncnenue myTH, MPOMIEHHOTO MAaT€PUAIBHON TOYKOH, MPOU3BOAUTCS IO
dbopmyie:

a) S =Tf(t)dt;
6) S = f(t)dt
B) S =tjf(t)dt;

r) S= dtT f (1).

13. Ecnu xpuBONMHENHas Tparerys, orpanndeHnas juaneit Y = f(X) >0 u nps-
mbivu Y=0, x=a, X=b, Bpamaercst BOKpyr ocu x, To 00beM BpAICHUS BHIYUCISIETCS
o popMmyie:
b
a) V =z[y’dx
a

o) V = ﬂ_TXZdX;
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B) V= ni yZdx;
b

r) V= zixzdx.
b

14. Ecm y = f(X)(f(X)>0), To rmromans KpUBOJIMHEWHON Tpareluu, OrpaHH-

YCHHOM 3TOW JIMHUEH, TBYMsI IPSIMBIMU X=a # X=D 1 oTpe3kom ocu adcuucc a < X
< b, BeruHCISICTCS TTO POpMYyIIE:

a) S =|Ja f (x)dx;
0) S =i f (x)dx;
B) S=[f(q)dx;

r) S= f(x)idx.

15. Vkaxute nepsoobpasayro Gpynkuuu f (X) =3x° —sinx:
a) F(x)=x®-cosx;
X2
0) F(x)= ?—sin X;
B) F(X)=x*+cosx;
r) F(x)=2-cosx.

2
16. OnpeneneHHbId HHTErPaAT j4x3dx paBeH:
1

a) 36;

0) 17;

B) 16;

r) 15.
17. Ilmomans KpUBOJMHEHHON Tparenud, OTPaHUYCHHOW JIUHUAMH Y = 4 — x?,
y = 0 onpenensieTcss UHTETPajIoM:

a) T(4—x2)dx;
0) T(4—x2)dx;
B) j(4—x2)dx;

r) j(4 — x?)dx.

dx
N3X+2

18. B pesynbrare nmoactaHoBku t = 3x + 2 UHTErpal f MIPUBOJAUTCA K

BULY:
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dx

a) J.W,

1.dt

6) [

) 5] N
dt

mﬂzi

dt

19. OnpeneneHHbIN HHTETPATT j3x2praBeH:

a) 19;

0) 18;

B) 35;

r) 27.

20. MHOeCTBO Bcex MepBooOpasHbIX GyHKIMHE y = 5x* umeer Bus:

a) X°;

6) 5x° +C;

B) X°+C;

r) 5x° +C_

Paszpnen 3. MareMaTu4ecKMd AaHAJINU3.
TekcT 3a7aHusl TeKyllero KOHTPOJIs 1Mo TeMe: «O0bIKHOBeHHbIE Tupdepen-
HUAJIbHbIE YPABHEHHUS».
TecToBOE 3a1aHME

1. YpaBHeHue, CBA3BIBAIOIIEE IEPEMEHHYIO, UCKOMYIO (DYHKIIHIO, €€ TPOU3BOIHYIO
(wu muddepennman aprymenta u nuddepenipan GyHKIN) Ha3bIBaeTCs:

a) nuddepeHInanbHbIM;

0) UHTETpaAIbHBIM;

B) JIOTapu(PMHUECKUM;

I') MOKa3aTeJIbHBIM.
2. O6mumM pemennem nuddepeHIanTbHOTO YpaBHEHHsI IEPBOTO MOPsIIKa Ha3bIBa-
eTcst QyHKLHUS:

a) y=¢p(x,C);
6) y=p(x);
B) y=Co(x);
r) y=C’p(x).
3. YactapM pemrenneM ypaBHeHus F(X, Y, y’) =0 Ha3bIBaeTCs penieHue:
a) y=p(xC,);
6) y=¢(x);
B) ¥ =Cop(X);

F) y= Co¢(xz)-
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4. Ecou nuddepeHimanbHoe YpaBHEHUE COJEPKUT MPOU3BOIHYIO Uiu nuddepeH-
[[aJI HE BBIIIE BTOPOTO MOPSJIKA, TO OHO HA3bIBAETCSI:
a) auddepeHnraIbHbIM ypaBHEHHEM BTOPOTO MOPSIIKA;
0) muddepeHnraIbHBIM ypaBHEHUEM TIEPBOTO TOPSAKA;
B) muddepeHInaTbHbIM YPaBHEHUEM TPETHETO MOPSIKA;
I') HET BEPHOIr'O OTBETA.
5. O0umMm pemreHreM AuQPepeHInaIbHOr0 YpaBHEHHsI BTOPOTO TOPsAKa Ha3bIBa-
eTcsl PyHKIUS:
a) Y=¢(x,C,,C,) oTx,
6) Y=¢(x,C;) orx,
B) Y=¢(x,C,) oT x;
r) y=¢°(xC,)oTx.
6. Xapakrepuctuueckoe ypaBHeHue muddepenimansHoro Yy — 5y’ + 6y =0 umeet By
a) 5k + 6 =0;
6) k* — 5k + 6 = 0;
B)k+6=0;
r) k? — 5k = 0.
7. Meton peuienus nanaoro ypasaenus g(y)dy + f(x)dx = 0:
a) METOJ1 pa3/iesiCHUs] IEPEMEHHBIX;
0) MeTO/1 C MOCTOSIHHBIMU KO3 dUIIMECHTAMU;
B) METOJ IApaMETPOB;
I') METOJI COCTABJICHUS XapaKTEPUCTUUECKOTO YPABHEHHU.
8. uddepenumnanbroe ypauenue cosydx— x’dy =0 B pe3yibrare pasencHus

NEPEMCHHBIX CBOANUTLCS K YPABHCHUIO!
a) cosydx— x’dy;

dx_ oy

x? cos’y’

o P Y
X cos’y

ry CoSYOX_ g
X

6)

9. O6mmM pemenneM AU GepeHITNaTLHOTO YPAaBHCHHS HA3bIBACTCS:
a) MHTETpaJl, COIepKAIINI MPOU3BOJIBHYIO NOCTOSAHHYIO C;
0) uHTErpa ,coepKaliuii KOHKpeTHoe 3HaueHue C;
B) 3HaYEHUE ONPEEICHHOT0 HHTETPaa;
I') UHTerpalibHast TMHUA TudPepeHnanbHOT0 ypaBHEHHUS.
10. Crenienbto qudpepeHImaibHOTO YpaBHEHUS HA3bIBACTCS:
a) moKa3aTesb CTENeHU MPOU3BOJHON MCKOMON (PYHKIIMH, C KOTOPBIM 3Ta MpO-
W3BOJ/IHAS BXOJMT B IaHHOE YPaBHEHHUE;
0) HanOoIbINIAsT CTETICHb BHIPAKCHHS,
B) CyMMa IOKa3aTelieil MpOU3BOIHbIX;
') CyMMa ToKa3aresiei BbIpaKeHHU .
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11. YactabiM pemienueM auddepeHInaibHOTO ypaBHEHHUS Ha3bIBACTCS:
a) MHTETpaJ, CoJepKalliil KoHKpeTHoe 3HaueHue C;
0) UHTETpal, coepKallruii MPOU3BOJILHYIO MOCTOSIHHYIO C;
B) 3HAUCHHE OMPEACICHHOTO UHTErpaa;
T') MHTerpaibHast TUHUS auddepeHuanbHOr0 ypaBHEHUS.
12. JIna HaxOXAEHUS YacTHOTO peuieHus nuddepeHnnaibHoro ypaBHeHHs, He0O0-
XOJIMO:
a) 3HaHUE HaYaJILHBIX YCIIOBHA;,
0) 3HaHHE TIPEICIIOB HHTETPUPOBAHHUS;
B) 3HaHHE METOIOB perieHus AudepeHInaIbHbIX ypaBHEHHIA;
T') 3HAaHHE METOJIOB HHTETPUPOBAHUSI.
13. luddepennuanpaoe ypaBHeHue Buaa y' + p(x) = q(x) Ha3bIBACTCS:

a) TMHEHHBIM:
0) KBaJIpaTHbIM;
B) MapaMeTPUUECKUM;
') YPABHEHUEM C OJIHOM IEPEMEHHOM.
14. Ypasnenue Buza y" — py’ +qy = f(x) nassizaercs:

a) JIMHEWHBIM YPaBHEHUEM BTOPOT'O MOPSAKA C MOCTOSIHHBIMU KO3 (DUIIMEHTaMU;
0) mapaMeTpUYECKUM YpaBHEHUEM BTOPOTO MOPSAIAKA C MOCTOSHHBIMH KO3()-
dbunreHTaMu;
B) OJTHOPOJIHBIM YpaBHEHHUEM BTOPOIO MOPSAIKA;
') OMKBaJIpaTHBIM YPaBHEHUEM.

15. O6mmit Bun pemenus ypasaeaus y" — py’ + qy =0 npu ycnosuu k4, k, — neu-

CTBHUTEIIbHBIE KOPHH XapaKTePHCTHIECKOTO YPABHEHHS:
a)y = Cie** + C, ek,

6)y = Cie"¥,
B)y = Ce’?%;
F)y = Cl + Cz.

dy

16. uddepennmanbHoe ypaBHEHUE = 2dX B pe3yibTaTe pas3leiCHHs mepe-

MCHHBIX CBOAUTHLCA K YPABHCHHIO!

a) ydx= x*dy;
dx d
6) =2
X y
B) Y _ 2dx;
y —
S
dx
17. Xapakrepuctuyeckoe ypaBHeHHe auddepeHmansHoro Yy"—6y ' +13y=0
UMEET BUI:
a) 6k + 13 = 0;

6) k2 — 6k + 13 = 0;
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B) k? + 13 = 0;
r) k* — 6k = 0.
18. YpaBuenue Buna y" — py' + qy = 0sBustercs:
a) HEOTHOPOAHBIM;
0) OJTHOPOJIHBIM;
B) MapaMeTPHUUYECKUM;
I') yPaBHEHHUEM C OJJTHOU MTEPEMEHHOM.

19. TuddepennnanbHbie ypaBHEHUSI BTOPOTO MOPSIKA PEIIAIOTCS METOIO0M:
a) OJTHOKPATHOTO MHTETPUPOBAHUS;
0) ABYKpaTHBIM HHTEPUPOBAHUEM;
B) OHOKPATHBIM JU(HEpeHITUPOBAHUEM;
I') IByKpaTHbIM A dhepeHITIPOBAaHUEM.

1
20. XapakrepucTudyeckoe ypaBHenue nuddepennuansaoro Y —y' + 2 y=0 nme-

eT BUJ;
a) —k+£:0;
4

0) k2+l=0;
4

B) k2_k+l:0;
4
r) k?—k=0.

Pa3znea 4. OcHOBBI TEOPHH BEPOSITHOCTEH 1 MATEMATHYECKON CTATUCTHKU.
TekceT 3a1aHusl TEKylIEro KOHTPOJISI MO0 TeMaM: «JJieMeHThbl KOMOMHATOPHU-
Kkn», «CiaydaiiHble cOObITHSY, «CydyailHble BeJIUYUHbIY.
TecToBoOE 3a1aHME

1. YnopsimoueHHOE MHOKECTBO, OTJIMYAIOIIEECS TOJIBKO MOPSIAKOM 3JIEMEHTOB,
Ha3bIBAETCA:

a) MepecTaHOBKOM;

0) pa3MelleHueM,

B) COYETAHHEM;

I') pa3HOCTHIO.
2. YTOpSAIOYEHHOE TIOJAMHOXKECTBO W3 N DJIEMEHTOB II0 M 3JEMEHTOB,
OTJIMYAIOIIMECS APYr OT JApyra JU0O CaMUMU AJIEMEHTaMH JUOO MOPSIKOM HX
PacCIOIOKEeHUS, HA3bIBACTCSI:

a) COUYETaHHEM,

0) pa3MelleHueM,

B) IEPECTAHOBKOIA;

I) Pa3HOCTHIO.
3. ... U3 N DJIEMEHTOB 0 M Ha3bIBaeTCs JI000E TTOJIMHOKECTBO M3 M DJIEMEHTOB,
KOTOPBIE OTINYAIOTCS APYT OT Jpyra Mo KpailHeil Mepe OJIHUM 3JIEMEHTOM.

a) MepecTaHOBKOM;

0) pa3MeleHueM,
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B) COUYCTAHHEM,
I) Pa3HOCTHIO.
4. CobOpITHE, KOTOPOE 0053aTEIHHO POU30IIET, HA3bIBACTCS
a) HEBO3MOXXHBIM;
0) 10CTOBEPHBIM;
B) CIIy4ailHbIM;
T') JTOCTOBEPHBIM U CIyYalHBIM.
5. CoOpITHE HA3BIBACTCA ..., €CIIM OHO HE MOXKET ITPOU30MTH B pe3yiIbTaTe JAHHOTO
UCTIBITAHUSI.
a) CIIy4yalHBIM,;
0) HEBO3MOKHBIM;
B) JIOCTOBEPHBIM,
T') JOCTOBEPHBIM U CITyYailHBIM.

6. CobpiTHe A 1 A Ha3bIBAaETCA ..., €CIIM HETOSBJICHUE OJTHOTO U3 HUX B pE3yJIbTaTe
JTAHHOTO MCTIBITAHUSI BJICUET TOSIBJICHUE IPYTOTO.

a) COBMECTHUMBIM;

0) HECOBMECTHUMBIM,;

B) MPOTUBOMOJIOKHBIM;

I') HECOBMECTHBIM U MTPOTHUBOIIOIOKHBIM.
7. Yucno nepecTaHOBOK onpeensiercs Gopmyioi:

a) Pn=n!
n!
6) C)' =————
) & (n—m)!m!
n!
Cl=——""——
B~ (n—m)Ln!
m o n
D A= (n—m)!
8. Uucno coueranuit onpenensiercs: GopMyioin:
|
a) Cr:“ = L
(n—m)!
n!
6) C'=——
) S (n—m)!In!
n!
Cl=——"—
B) (n—m)!m!
n!
Cl=——""—
D (n—m)4n!

9. BeposSTHOCTH TOCTOBEPHOTO COOBITHS
a) Oompie 1;
0) paBHa 1,
B) paBHa 0;
r) MeHsble 1.
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10. BepossiTHOCTb HEBO3MOXKHOTO COOBITHS:
a) Oousbie 1,
0) paBHa 1,
B) paBHa O;
r) MeHsble 1.
11. OTHOUIEHUE YHKCTa UCHBITAHUNA, B KOTOPBIX COOBITHE MOSIBUJIIOCH, K OOIIEMY
guCiTy (PaKTHIECKU TPOU3BEACHHBIX UCIIBITAHUIA HAa3bIBACTCS:
a) KJIACCMYECKOW BEPOSITHOCTHIO;
0) OTHOCHUTEJIBHOM YaCcTOTOM;
B) (GU3UYECKON YaCTOTOM;
I') TeOMETPUYECKON BEPOSTHOCTHIO.
12. OtHomieHrue Mepbl 00JacTH, OJAroMpUATCTBYIONICH IMOSBICHHIO COOBITHS, K
Mepe Bcel 00J1acTH Ha3bIBaeTCs:
a) TeOMETPUUYECKOI BEPOSITHOCTHIO;
0) KJIacCUYeCKO BEpOSITHOCTHIO;
B) OTHOCHUTEJILHOUW 4aCTOTOM;
r) (U3HYECKOW YaCTOTOM;
13. BeposATHOCTB TOSIBIICHUS COOBITHS A OmpeaesieTcs] HEPaBECHCTBOM:
a) 0<P(A)<I;
0) 0<P(A) <I;
B) 0<P(A) <I;
I') HET BEpPHOT'O OTBETA.
14. Cymma BepOoATHOCTEH MPOTHUBOIIOIOKHBIX COOBITUI paBHA:
a) 1;
0) O;
B) —1;
r) 2.
15. BepositHocTh P4 (B) Ha3bIBaeTCA:
a) KJIACCUYECKON BEPOSITHOCTHIO;
0) reoMeTpUYeCKOl BEpOSITHOCTHIO;
B) YCIIOBHOU BEPOSITHOCTBIO;
I') OTHOCUTEJIBHOW YaCTOTOM.

P(A) = P(H1)PH1(A) + P(Hz)PH2 (A)+..+ P(Hn)PH (A)

16. ®opmyna 7 Ha3bIBAETCS:
a) (opmyIioi OJIHON BEPOSITHOCTH;
0) dopmymoii beiieca,
B) ¢Gopmynoi bepnymu;
r) ¢opmynoir HetoTona.
17. Beruncnurs P,
a) 4;
0) 16;
B) 24,
r) 32.
18. Beruucnuts Az
a) 8;
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0) 12;

B) ©;

r) 16.
19. Cnyy4aiiHO¥ BeIMUMHON Ha3bIBaeTCA MEpEeMEHHAasl BEIMYMHA, KOTOpas B 3aBH-
CUMOCTH OT UCXOJ0OB UCIBITAHUS IPUHUMAET TO WJIM UHOE 3HAUCHUE:

a) HE 3aBUCALIEE OT CIyYas;

0) 3aBucsILIEE OT CIydas;

B) 3aBHCSIIEE OT IEPEMEHHOM;

I') HE 3aBHCAIIEE OT IEPEMEHHOM.
20. CiyyaiiHasi BeJIMYMHA, IPUHUMAIOIAs PA3JIMYHbIE 3HAUEHUS, KOTOPhIE MOKHO
3aIlMcaTh B BUAE KOHEYHON MIIM OECKOHEYHO! MOCIIE0BATEIbHOCTH, HA3bIBACTCA:

a) CllydalHOH BEJIMYHHOM;

0) MUCKPETHOM CIydyalHOW BEJIMYMHOM;

B) IIOCTOSIHHOM BEJIMYHHOMN;

I) NEPEeMEHHOW BEIIMYUHOM.

INPAKTHYECKOE 3AHATHE

1. Onucanue

B xome mpakTH4eckoro 3aHATHS OOydJaroIuecs MpUOOpETaloT YMEHWS,
PEIyCMOTPEHHbBIE paboyueil MporpaMMoil yd4eOHON AUCIUILIUHBI, Y4aTCsl UCTIONb-
30BaTh (POPMYIIbI, MPUMEHATh Pa3IMYHbIe METOJAUKHU pacueTa, aHAIM3UPOBAThH T10-
Jy4YEHHBIE pe3yJIbTaThl U JIeJIaTh BBIBOJIbI, OMUPAsCh HA TEOPETUYECKUE 3HAHUS.

Coneprxkanue, dTamnbl MPOBEACHUS MPAKTUUECKOTO 3aHSATHUS MPEACTABICHBI B
00s3aTeIbHOM TpWIOKEHUU MeToanueckue yKa3aHHWs MO MPOBEIEHHI0 NMPaK-
THYECKUX 3aHATHI N0 AUCHUILIHHE.

[Ipu orieHMBaHWYU MPAKTUUECKOTO 3aHATHS YUUTBHIBAIOTCS CIEAYIOIINE KPH-
TEepPUH:

- KQ4E€CTBO BBITTOJTHCHUSI paOOTHI;

- KauecTBO 0(OPMIICHHUSI OTYETa 1O PaboTe;

- KQ4E€CTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI TIPH 3AIUTE PaOOTHI.

OcHoBHas 1enp npakTudeckoro 3aHsaTus NoeXX yKazamo
OCHOBHOE HA3HAYeHUue OAHHOU pabomul.

Ha npoBenenne mpakTuyeckoro 3aHsTust OTBOAUTCA XX MUHYT.

Jlist popMupoBaHusi pe3yiabTaToB 00yUeHUsS HEOOXO0IUMO clienytoiiee 000-
PYJOBaHUE: YKA3amMb UCNOb3YeMbl MaOaUYbl, Tumepamypy, 00opyoosanue u m.o.

2. KpuTtepun o1ieHKH NPaKTHY€ECKOT0 3aHITHUS

Ouenka «5» «OTJIMYHO» - CAMOCTOSITEIHFHO M MIPABUIILHO PEIIni y4eOHO-
npodecCHOHaNBHYIO 3a/1auy WX 3aJlaHKe, YBEPEHHO, JTIOTUYHO, MOCIIEI0BATEIHLHO
U apryMEHTHPOBAHHO HW3JIaraj CBOC PEIICHHE, MCIOJb3Ys MOHITHS, CChUIAsICh Ha
HOPMAaTHUBHO-TIPABOBYIO 0a3y.

OneHka «4» «X0poIo» - CaMOCTOSTEIHLHO U B OCHOBHOM TIPABMJIHO PEIITHIT
y4eOHO-TIpo(ecCHOHAIbHYIO 3a/1auy WIIH 3aJaHue, YBEPEHHO, JIOTUYHO, ITOCIIEI0Ba-
TEBHO ¥ ApIYMEHTHPOBAHHO HM3JIarajl CBOE PEIICHHE, UCTIONb3YS TIOHSTH.
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Ounenka «3» «yAOBJETBOPHUTEJIbHO» - B OCHOBHOM peHIuia y4eOHO-
npoecCHOHANBHYIO 3a/lady WM 3aJlaHue, JOMYCTUJ HECYIIECTBEHHBIC OIITHMOKH,
c1ab0 apryMeHTUPOBaJ CBOE PEIICHUE, UCIOJIb3YSI B OCHOBHOM MOHSITHS.

Ouenka «2» «HeyIOBJIETBOPUTEJIbHO» - HE pemwil ydeOHo-mpodec-
CHOHAJIBHYIO 33]1a4y WJIY 3aJaHHE.

3. IIpumepHbIe 3a1aHUs
Tema 1.1. KoMmmjiekcHbIE YHcIa U JeliCTBUA HaJ{ HUMH.

IIpakTnueckoe 3ansaTue Nel.
Tema: «BbinmoJiHeHHe JeMCTBUM HA/l KOMIIJIEKCHBIMH YUCJIaMW».
Henn:
— W3YYUTH MPABUIA BEITIOJHEHUS apU(PMETHICCKUX TEHCTBUNA HaJ KOMIUICKCHBI-
MU YHCJIaMU;
— HAY4YUThCS MEPEBOJUTH KOMIUIEKCHBIC YMCIIa U3 apu(METUYECKON 3alucCH B
TPUTOHOMETPHUECKYIO M MOKA3aTeIbHYI0 (DOPMBI;
— Hay4uTbhCS pellaTh KBaJpaTHbIC YPABHEHUS C OTPULIATEIBHBIM JTUCKPUMHUHAH-
TOM.
Bpems BbinosiHeHus : 45 MUHYT.
OGopynoBaHMe: METOAMYECKUE PEKOMEHAAIIMN K BBIMOJHEHUIO pabOTHI; 3aaHUs
JUTSL IPOBEICHUS IIPAKTHYECKOT0 3aHATHS (Pa3JaTOUYHbIN MaTepHal).

Teopusn:
KoMIuiekCHbIMH YHCIaMU Ha3bIBAIOT BBIPAXKEHUS BUJA!

Z=a+ bi, roe a u b — gelicTBUTENBHBIE YUCIIA, | — MHUMAS €IUHUIA (i =+-1

a — IeUCTBUTEIbHAS YaCTh KOMIUIEKCHOTO YHCIIA,
bi — MEHMMas YacTh KOMIUIEKCHOTO YHCIIA.

JIBa komruiekcHbIX umcia z1 =x1 + iyl u z2 = X2 + iy2 Ha3pIBAIOTCA PaB-
HeIMH (Z1 = Z2) TOrAa M TOJILKO TOT/Ia, KOTJa PaBHBI MX JCHCTBUTEIBHBIC YaCTH U
paBHBI UX MHAMBIE YaCTH.

JIBa KOMIUIEKCHBIX YuciIa Z = X + iy U Z = X — 1y, OTJIMYAIONINEeCs JIUIIb 3Ha-
KOM MHHUMOM YaCTH, Ha3bIBAIOTCS CONPSKCHHBIMH.

JIBa KOMIJIEKCHBIX YHCIIA Z = X + 1y ¥ —Z = —X — 1y, OTJIMYAIONIUECs 3HAKaMU
Y ICUCTBUTEIBLHON, U MHUMOW YaCTH, Ha3bIBAKOTCSI TPOTUBOIIOJIOKHBIMU.

Tpuronomerpuyeckas GpopMa KOMIUIEKCHOTO Yucia: z = 1+(COS® + 1-sing ),

b
rge F=va’+b’ —MOJyJIb KOMILIEKCHOTO 4YHCIa |, y A a4 — aprymMeHT KoM-
MJIEKCHOTO YHCIIA.

Ucnone3yss dopmyiy Ditiepa eip= COSQ + 1'Sin@ , KOMIUIEKCHOE YHCIIO

MOJKHO 3aIicaTh B IMOKazaTeabHou opme: z =T - eiq.

Xoa padoTbl

1. U3y4nTh TEOPETUUYECKYIO YACTh JIEKLUH.
2. Pemnts 3a1aHKs CBOETO BapHaHTa.
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3. Cnenatb BBEIBOJI.

3apanue.

Bapuanr 1.
: . 2i
a) (4—i)(3+2i); 6) —.
1. BoinonauTte nedcTBUs HaJl KOMILUIEKCHBIMU YUCIIaMU: 1-1
2. IlpencraBbTe KOMILJIEKCHOE YHUCJIO B TPUTOHOMETPUUECKOW M TOKa3aTeIbHON
dbopme: —2 + 2i
A7

(i)

3. Bo3BeauTe KOMIUIEKCHOE YUCIIO B CTETICHb:
2 _

4. Pemnre ypasHenne: 2 —22+2=0.
5. Haliiute neiCTBUTENBHBIE YUCHA X U Y U3 PABEHCTBA!
9 + 2ix + 4iy = 10i + 5x — 6y.

Bapmanr 2.
1. BeirmonauTe IeiCcTBUS Hal KOMIUIEKCHBIMH YUCIIAMMU:
1+2i
a) (3+1)(5+2i);6) 6+i,
2. IlpencraBbTe KOMIUIEKCHOE YMCJIO B TPUTOHOMETPUYECKOM M ITOKA3aTEIBHOU
dbopme: 2 + 31.

\5
3. Bo3BeauTe KOMIUIEKCHOE YHCIIO B CTETICHb: (=3+31) :
4. Pemure ypaBHenue: z2 — 4-z+13=0.

5. Haliiute neiCTBUTENBHBIE YUCHA X U Y U3 PABEHCTBA!

12 4+ 2ix — iy = 7i + 5x + 3y.

Bapuanr 3.
1. BeirmonHuTe IElCTBUS HAl KOMIUIEKCHBIMH YUCIIaAMMU:
4+i
a) (2 +3i)-(1—1); 6) 2+3i,
2. IlpencraBpTe KOMIUIEKCHOE YMCIO B TPUTOHOMETPUYECKOW M IOKA3aTEIbHOU
dbopme: —3 + 3i.

(-1++/3-i)*

3. Bo3Beaure KOMIJIEKCHOE YUCJIO B CTEIIEHD:
4. Pemnte ypaBHenue: z2 — 2z+5=0.

5. Haliiute neiCTBUTENbHBIE YUCHA X U Y U3 PABEHCTBA!
(2x+y)—i=5+4+ (y —x)i.

Bapuanr 4.
1. BeinonHuTte neicTBUS Hal KOMILUIEKCHBIMU YHCIIAMMU:
5i
a) (2 +51)-(3-2i);6) ~1-1,
2. IlpencraBbTe KOMIUIEKCHOE YKCJIO B TPUTOHOMETPUYECKOW M IMOKAa3aTeIbHON
dbopme: 4 +1i.
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=\ 6
3. Bo3Beaure KOMIUIEKCHOE YUCJIO B CTEIEHD: (—2-2-1) .
4. Pemnte ypaBHeHue: z2 — 4z+5=0.
5. Haiigute nerdCTBUTENBHBIE YMCIIA X U 'y U3 PABEHCTBA:

Xx+3ix—iy=2—1.

Bapuanr S.
1. BeimoaHuTe AeiicTBUA HAJl KOMIUIEKCHBIMHU YHUCJIAMU:
3+2i
a) (0,5 +2i)-(-1 +1i); 6) °-i .
2. IlpeacraBbTe KOMIUIEKCHOE YHCIJIO B TPUTOHOMETPUUYECKON M IMOKa3aTEIbHOU
dopme: 1 + 4i.

(-2+243-i)*

3. Bo3BeauTe KOMIUIEKCHOE YHCJIO B CTCIICHb:
4. Pemunte ypaBHenue: 4z2 — 8z+5=0.

5. Haiigute neiCTBUTENBHBIE YMCIIA X U 'y U3 PABEHCTBA:
2x—ix+y+iy=5-—1.

Bapuasnr 6.

1. BemmonauTe nercTBUg Hag KOMIUICKCHBIMHY YHCJIaAMU:
4i

a) (1+0,51)(-5 +2i); 6) —2+3i ,
2. HpeIICTaBBTe KOMIIJICKCHOC 4YHCJIO B TpI/IFOHOMeTpI/IIICCKOfI U TOKa3aTeJabHOU
dopme: —1 +1i.
(3-3V3-i)°

3. Bo3BenuTe KOMILIEKCHOE YHCIIO B CTETIEHB:
4. Pemute ypaBHeHue: z2 — 8z+17=0.

5. Haliiure neicTBUTENBHBIE YUCHA X U Y U3 PABEHCTBA!
(3i — 1)x + 2y — 3iy = 2 — 3i.

KonTpoJsbHbIE BONIPOCHI.

1. JlaiiTe onpeneneHne KOMIUIEKCHOTO YHCIIA.

2. Kakue yncna Ha3bIBaIOTCA KOMIUIEKCHO-COTPS)KEHHBIMU?

3. Kakue KOMILUIEKCHBIE YK CIIa HA3bIBAKOTCS PABHBIMU?

4. JlafiTe onpeiesieHUe TPUTOHOMETPUIECKON (hOPMBI KOMITJIEKCHOTO YHCIIA.

5. Kak ocymecTBisieTcst mepexo OT 3alMcHh KOMILIEKCHOIO YMCJIA, 33JaHHOTO B
anredpanueckoii popme, K ero TpUroHoMeTpudeckon hopme?

6. Kak ymMHOXat0TCSl U AENATCA KOMIUIEKCHBIE YKCIIa, 3alCAaHHbIE B TPUTOHOMET-
pudeckoi popme?

7. Kak BO3BOAMTCS B CTENEHb KOMIUIEKCHOE YMCIIO0, 3aJJaHHOE B TPUTOHOMETpHUYE-
ckoii popme?

8. Kak 3amnucarh KOMIUIEKCHOE YUCIIO B MTOKa3aTelbHOU (hopme?

9. 3anumurte Gpopmyny Dunepa.

Tema 2.2. OcHoBbI TeopuHu rpados.
IIpakTnueckoe 3ansaTue Ne2.
Tema: «Cnoco0bl 3a1anust rpagoBy.
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Henn:

— HAyYUTbHCS COCTABJISATH MATEMATUUYECKYIO MOJAENb IO YCIOBUIO 3a/1a4H;

— Hay4HThCS CTPOUTH Tpad Mo yCIOoBUIO 3a/1a4K;

— Hay4HUThCS HAXOJUTh MATPUILy CMEKHOCTH U UHIIMJIEHTHOCTH JJ1s Tpada.
Bpems BbInosiHeHus1: 45 MUHYT.

OO0opynoBaHMe: METOUYECKHUE PEKOMEHAAIMH K BBIMOJHEHUIO PabOThI; 3aaHus
JUTSL TIPOBEJICHUS TIPAKTHYECKOTO 3aHATHS (Pa3IaTOUYHBIN MaTepHal).

Teopusn:

I'pag — 5TO COBOKYITHOCTh HECKOJIBKMX TOUYCK (8epuiur), HEKOTOPHIE U3 KO-
TOPBIX COCIWHEHBI JUHUAMU (peOpamu). CTENEHbI0 BEPIIUHBI Tpada Ha3bIBaeTCA
KOJMYECTBO BBIXOMAMUX w3 Hee pedep. [lpm momcuére cremeHu pebpo-
METJIS] YYUTHIBACTCS TBAKIBI.

Hnyuoenmrnocmo - 5T0O KOT/Ia BEPIIUHA SBISACTCS JIMOO HAYAJIOM, JTHOO KOH-
oM pebpa. [IBe BepIIMHBI HAa3bIBAIOTCS UHYUOEHMHbLMU, €CIU Y HUX €CTh 00I1ee
pebpo.

Kpamuvie pébpa (Takxke Ha3pIBaeMble MapalieIbHBIMU pEOpPaAMU WIIH MYJIb-
TUpEOpaMu) — 3TO 1Ba U OoJiee pEOpa, MHIMACHTHBIX OJHUM U TEM K€ JBYM
BEpIIMHAM.

CmedsncHocmob epuiun epagha - 3TO KOTJla IBE BEpUIMHBI Tpada COeIUHEHbI
pebpom.

JIBa Tpada Ha3BIBAIOTCS UzomMop@uvimu (WA pasHbIMU), €CITA MEKIAY HX
OJTHOTUITHBIMH JJICMEHTAMH MOKHO YCTaHOBUTH B3aWMHO-OJIHO3HAYHBIE COOTBET-
CTBUS, COXPAHSIOIINE OTHOIIEHNE HHIIMICHTHOCTH. MI3oMopdHBIe Tpadbl — 3TO MO
CyTH OJIUH U TOT k€ rpad, HO ¢ pa3nuyHbIM OOO3Ha4YeHUEM (WM Hymepaluei)
BEPIIIHH.

Crioco06bl 3a/1anus rpados:

1. llepeuucnenue snemenmos. Vicxons w3 ompeneneHus, JUisi TOr0, 4TOObI
3a1aTh Tpad, JOCTATOUHO IMEPEUHCIUTh €r0 BEpIIMHBI M pebdpa (T.e. maphl Bep-
IITHH).

2. U3o06pasicenue. Eciu rpad HE CIUIIKOM OOJIBINON, €ro MOXKHO HapHUCO-
BaThb. B HeopueHTUpoBaHHOM rpade pedpa n300paxkaroT JMHUIMU, COSTUHSIONIN-
MU CMEXHBIE BEPIIUHBI, B OPUEHTUPOBAHHOM — CTPEITKAMH.

3. Mampuya cmescnocmu.

Mampuya cmesrcnocmu - 3T0 KBaJpaTHas MaTpUlla, B KOTOPOH M YMCIIO
CTPOK, U YUCJIO CTOJIOIIOB paBHO N - yuCIy BepunH rpada. B sueiiku MaTpuiibl
CMEKXHOCTH 3aIMCBhIBAIOTCS HEKOTOPHIE YHCIIa B 3aBUCHMOCTH OT TOTO, COSTUHEHBI
COOTBETCTBYIOIINE BEPIIUHBI pEOpaMH WM HET, ¥ OT THNa rpada. Marpura
CMEXHOCTH HEOPUCHTHUPOBAHHOTO I'pada CAMMETPHYHA OTHOCUTEIILHO TJIaBHOMN
JTuaroHany. MaTpuiia CMeKHOCTH OPUEHTUPOBAHHOTO rpada He CUMMETPHYHA.

4. Mampuya unyudenmuocmu.

Mampuya unyuoenmnocmu - 3TO MaTpuIla pazmepa N X M, rjae N - Yucjo
BepiuH rpada, m - yucio pedep rpada. OObBIYHO B MATPUIIE UHITUACHTHOCTH
CTPOKH COOTBETCTBYIOT BepIrHam rpada, a cToJoIsI - péopam rpada
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5. Cnucku cmedcHocmu. DTOT CHOCOO YaCTO HCIOIB3YETCS ISl KOMIThIO-
TepHOTO mpeacTaBicHus rpadoB. COCTOUT OH B TOM, YTO JJIS Ka)KJI0H BEPIIHHBI
3a71a€TCS CIIMCOK BCEX CMEXXHBIX C HEM BEPIIMH: MUILIETCS HOMEP WJIM UM BEPIIHU-
HBI, Y TIOCJIE€ IBOCTOUHS MIEPEUHUCIISIIOTCS BCE CMEXKHBIE C HEW BEPIIVHBL.

Xox padoTsI

1. A3yunTh TEOPETUUECKYIO YaCTh JICKIIUH.
2. PemuTh 3aaHusl CBOETO BapUAHTA.
3. Cpnenatb BBIBOJI.

3ananue.

1. Jl;ist 3a1aHHOTO0 OPUEHTUPOBAHHOTO Tpada MOCTPOUTh MATPUITY CMEKHOCTH.

2. JIy1s 3a1aHHOTO HEOPUEHTHUPOBAHHOTO rpada MOCTPOUTH MATPHUILY MHITUIEHTHO-
ctu (puc. 1).

Puc. 1.

3. 3 mynkrta A B myHKT B Bblexanu msATh MallMH OJHOW MapK{ Pa3HOTO I[BETa:
Oenas, yepHas, KpacHas, CHHss, 3ejeHas. UepHas efeT BHepeau CUHEH, 3eseHas
BIIepe I OeJioif, HO T03aJu CUHEW, KpacHas — Brepeau depHoil. Pemmre 3amauy
npu oMoty rpada. Kakas mammHa uiet nepBoil, Kakas mocieaHei?

4, C uetplpéx MecTHbIX cranimuii: EPEMUHO, FOP, 3EJIEHAS u COCHOBO,
€XKEHEBHO OTMPABIAIOTCSA dJekTpornoe3na. [lpuBenéH ¢parMeHT pacnucaHus
JBWKEHUSA DJIEKTPOIIOE310B MEKy HUMU:

Crannus ot- Cranmus Bpewms or- | Bpewms
NpaBJCHUS | Ha3HAUYCHUS | MPaBIICHUSA | MPUOBI-
THUA
COCHOBO |3EJIEHAA 06:20 08:35
3EJIEHAS | EPEMHUHO 10:25 12:35
EPEMHWHO |3EJEHASA 11:45 13:30
BOP COCHOBO 12:15 14:25
COCHOBO | EPEMHHO 12:45 16:35
3EJIEHAS | COCHOBO 13:15 15:40
EPEMHHO | COCHOBO 13:40 17:25
EPEMHHO |BOP 15:30 17:15
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COCHOBO |BOP 17:35 19:30
BOP EPEMHUHO 19:40 21:55

I[TyTemecTBeHHUK oOKazajica Ha craHmuu EPEMUHO B nonnous (0:00).

OHpC,ZIeJII/ITe CaMO€C paHHCC BpCM:A, KOraa OH MOJKCT IIOIIACTh HAa CTAHIIUIO
COCHOBO.

KoHTpoJsibHBIE BONPOCHI.

. Uto takoe rpad?

. UTo Takoe MHIMACHTHOE PeOpO MIIM MHIIUIEHTHAs BepIIMHA?
. Uto Takoe netns?

. Kakoe peGpo Ha3bIBaeTCsI OpUEHTUPOBAHHBIM ?
. Uto Takoe KpaTHbie pedpa?

. UTo Takoe HEOPUEHTUPOBAHHBIN rpad?

. Uto takoe oprpad?

. Kakue BepImHbI Ha3bIBAIOTCSI CMEKHBIMU ?

. Uto Takoe KOHEUHbIH Tpad?

. Uro Takoe mycrtoii rpad?

. Uto Takoe moHbIii rpad?

12. Kak cBsi3aHbI CTEIICHU BEpIIUH B oprpade?
13. Kakue rpadbl Ha3bIBalOTCS pABHBIMU ?

14. Yto Takoe uzomopdHsie rpadbi?

15. CriocoOs1 3ananus rpados.

16. Uto Takoe maTpuiia CMEKHOCTH?

17. Yto Takoe MaTpuiia MHUIUACHTHOCTH?

O 00 1N DN K~ W —

ok
— O

Tema 3.1. luddepeHunanbHoe U MHTErpajibHOE UCUHCIECHHE.
IIpakTnueckoe 3ansaTue Ne3.
Tema: «Bboruuciienue npeaeaoB GyHKUMID).
Hean:

— copMupoBaTh YMEHUE HAXOAMUTH Ipenesbl (PyHKIMM, UCIOIb30BaTh 3aMeya-
TEJIbHBIE TMPEAEINbl JUIsl HAXOXKACHUS MPEAENIOB, PACKPhIBaTh B MPOCTEUILNX
Clly4asix HEOIPeAeIEHHOCTH,

— 3aKpEeNUTh HABBIKU UCCIIEIOBAHUS (PYHKIIMU HA HEMPEPHIBHOCTh U TOYKHU pa3phIBa.

Bpems BbInosiHeHus: 45 MUHYT.

OOopynoBaHMe: METOIMYECKUE PEKOMEHAINN K BBIMOJIHEHUIO pabOThI; 3a1aHus

JUTSL IPOBEICHUS MPAKTUYECKOTO 3aHITHS (Pa3IaTOYHBIN MaTepuan).

Teopus:
WNuorna npu mojcTaHoOBKe B (PYHKITUIO MPEJICIEHOTO 3HAYSHUS apTyMEHTa T10-

JIy4YarOTCsl BRIPAXKEHHSI, HE UMEIOLINE KOHKPETHOTO CMBICIIA!
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0’ o0’

UX Ha3bIBAIOT «HEOMPEICICHHOCTSIMIWY. B 3THX ciydasx /i HaXOxICHUS IPEIeIIOB
HEOOXOIUMO TPEIBAPUTENHHO BBITIOJIHUTH HEKOTOPBIE MPEOOPA30BAHMUS TAHHOTO BbI-
paxenust. Harpumep, paznoskeHre Ha MHOXKHUTENH, TOMHOKEHHE Ha CONPSKEHHOE

BhIpakeHHeE (B APOOSX, COIEpKAIMX TIEPEMEHHYIO TI0]] 3HAKOM paJIuKaa), IeJieHUe
YHUCITATEIISI U 3HAMEHATeNs IpoOr Ha X B HAUBBICIIEH CTereHH (B CIydae Heorpe/ie-

oo
JICHHOCTH BHJIA — ) 1 zp.

[Ipu BeIYKCICHNY TIPEENIOB (DYHKIMIA HEPEIKO MCTIOIb3YIOT JIBA 3aMEYaTellb-

HBIX IIPCAcia:

llm sinx — 1
x—0 X

Xoa padoTbi

lim

X—00

(1+3)

X

1. BBINOTHUTH 3aJjaHUE COTJIACHO BapUaHTY.

2. Tlpoananu3upoBaTh pe3yIbTaThI.

3. Cpnenarp BBIBOJIEIL.

e, raee = 2,7182 ...

3adaHusi:
BapuantNe | 1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11.| 12| 13| 14| 15
137 |11]20|24]25|3 |7 |1a|20]24a]25] 3 |7 ] 1
2.1 a8 12| a]8]12]23]26] 4 15 | 17 | 26 | 23 | 26
Homepa | 3. 1|9 |14]19]22]14]19]22] 9 22 [ 19] 14 [ 9 | 1
npenenos |4, [ 5 | 6 1610 (13|27 21|18 10 |21 | 5 | 6 | 16 | 27 | 18
5. 28|34 (29| 35(30]36[28]29] 30 |36 |35 34| 20 |30 34
6. 313738 (32393337 |32] 33|39 38 |40 31 | 32] 40
L Hf;_i 11. mﬁ 21, lim 222 31 lim (1437
2. lim¥22 12. lim 2 22. lim*>” 32. ;Lrgo(x”)
o ImE @ omEEr @ T @ lmo-b
4. im0 14. lim 2 24. lim 2o g lim S
5. lim 222 5. lim 22 25. lmoi 35 limGx
6. Jim e 16 mETE o6 limoTe 3. M
7. lim 2= 17. Im=2Eg7 lim 2 37 lim (1 4+ 2)*
g lim = 18, lim 27 pg  lim*¥ 38.  lim ()
9. Liigxii? 19. lim 1:;22 29. lim 222 39.  lim(1+H*
10. lin 3‘*3’;2;_1;*_‘33 20. lim == 30. lim 40.  lim (1%
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KoHTpoJibHBIE BONIPOCHI.

1. Ilepeuncnure TEOpEMBI O IPEAETAX.

2. Kakue BUIbI HEONPEAEICHHOCTEW MOTYT BOZHUKATh MPU BBIYUCIECHUU HEKOTO-
PBIX IIPENIETOB?

3. Ilpenensl Ha 6eckoHeuyHOCTU. Kak B 3TOM cilydae MOKHO BBIMTH M3 HEOIpee-
JIEHHOCTH?

4. Kakue 3ameyaresibHbIE TIPEIEIbl Bl 3HaeTE?

5. HenpepbiBHOCTH (YHKIIMH B TOUKE

6. YcaoBust HempepbIBHOCTH (GYHKIIMU B TOUKE

7. Yto Takoe Touka pa3pbiBa epBOro poaa?

8.Uto Takoe Touka pa3pbiBa BTOPOro pojaa?

9. Yro Takoe Touka yCTpaHUMOTO pa3pbiBa’?

Tema 3.1. Iudg¢epeHnnanbHoe 1 HHTErPaJIbHOE HCHUCIEHUE.
IIpakTnyeckoe 3ansaTue Ne4.
Tema: «HaxoxkaeHne NpoOU3BOAHBIX CJI0KHOM, IOKA3ATEJIbHO-CTEIICHHOM
U apaMeTPU4ecKH 3aJaHHbIX QYHKIMD.
Heab: npuobdpecTr HaBBIKK BBIUYMCICHHS MPOU3BOJHOM CIIOKHOM, MOKa3aTeJIbHO-
CTEIEHHOM U MapaMeTpUUECKH 3aaHHbIX (QYHKLIUH.
Bpems BbinosiHeHus : 45 MUHYT.
OOopynoBaHMe: METOIMYECKUE PEKOMEHAINN K BBINOJIHEHUIO pabOThI; 3a1aHus
JUISL TIPOBEICHUS IPAKTUYECKOTO 3aHSATHS (Pa3JaTOUHBIA MaTepual).
Teopus:
1) Ilpouseoonas crodxchou Gpynkyuu.:

mﬁ yHkLA] pasHa npon3BeaeHHio
flg)) = f’(g(x)) . g' (%)

|np0v13|30,D,H0|7| BHELUHEN YHKLMWM NO HEN3MEHHOW BHyTpEHHeLﬁlHa NPOW3BOAHYI0 BHYTPEHHEN (DYHKUUK

Hanpumep:
y=((sinx)3)'=3-(sin x)2-(sin x)'=3(sin x)2-cos x

2) Tugppepenyuposanue pynkyuu, 3a0anHol HEABHO.

[Tycts nano ypaBuenue F(X,y)=0, He paspelieHHOE OTHOCUTENILHO y. Eciu
cymectByer Y=f(x) Takas, uro F[X,f(X)]=0, T0 roBOpsAT, uTO YypaBHE-
aue F(x,y)=0 3amaeT Yy kak (QyHKIUIO OT X nesisno. OObuHOE 3amaHue (QyHK-
run Y=Ff(X) Ha3bIBAIOT s16HbLM.

[TpousBoaHass HEIBHON (DYHKIMHM HAXOMAUTCSA C IMOMOIIBIO HCIIOJIb30BaHUS
TOTOBOM (hOPMYJIBI:

Fi(x;y)
Fl(x y)

}I

L]
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F'lx: v F.'If_x; }':]

rgpe *v </ MY YacmHvle np0u3eodele 10 X U 1O Y COOTBETCTBECHHO.

3) IlpouszsooHnas nokazamenbHO-CMeneHHol QYHKYULL:

lloxazamenvno-cmenennoti  yHxyueti  Ha3pIBaeTCs  (QYHKIMS  BHJA
y(X)=u(x)*®, rae u(x) u v(X) — pyHKIUH OT X.

[Ipyn HaXOXIEHUM TPOU3BOAHON IMOKA3aTeIbHO-CTENIEHHOW (DyHKIIMU
palMOHAJIBHO HCIOJIB30BaTh J02apudmuueckoe ouppepenyuposarnue. s
3TOrO JorapudmMUpyeM JeBYIO U MPaByIO YacTh:

Iny(z) = nuf(x)"

Jlajiee o CBOMCTBaM Jiorapudma
Iny(x) = v(x) - Inu(x)

Tornpa

(Iny(x)) = (v(r) - Inu(x))

HpOI/I3BOIIHy1'O B JIEBOW YacTH PaBCHCTBA HAXOAHUM KaK IIPOU3BOAHYIO CJIOXK-
HOM (YHKLIUH, a B IPABOM - KaK IPOM3BOIHYIO IPOU3BEIECHUS:
y' () u'(ix)

s =v'(x) - lnu(x) +v(z) - (@) =

= y'(z) = ylz) - ('f-‘f'lr:r.’}' Anw(x) + vix) - .t_:rff_:}; )

4) [Ipouzsoonas (hyHKkyuu, 3a0aHHOU NAPAMEMPULECKU.

3aBUCUMOCTh (DYHKIIUHU Y OT apryMEHTa X MOKET OCYIIECTBIIATHCS Yepe3 Mo-
CPEACTBO TPETHEN MEPEMEHHOM t, Ha3pIBAEMOU MTapaMeTPOM:

=00 i<

¥ =yAt)

B sToMm citydae roBopsT, 4To PYHKIMS Y OT X 3a0ana napamempuyecku.
[Ipeamnonoxxum, 4To Ha HEKOTOPOM MTPOMEXKYTKE DYHKIINN X=@(1) U y=y/(1) UMEIOT
POU3BOIHBIE, TprueM ¢ '(¢)#0. [IpousBoaHas mapamMeTpuyecKkor GyHKIIMKA paBHA
4acTHOMY IIPOU3BOJHBIX Y H X, B3ATBIX 110 IEPEMEHHON t:

ﬂ=i=”@

' Ty @'l

Xoa padoTbi

1. BBITIOJIHATH 3a/1aHKME COTJIACHO BapHaHTY.
2. IlpoaHamu3upoBaTh Pe3yJIbTATHI.
3. Cuenarth BBIBOEIL.

3ananue:

Bapuanr 1
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1. HaiitTi mpou3BOAHBIC CIIOKHBIX (PYHKIIHA:

a) y=cos(x’ —5x—+/11);

6) y: |n2(5x+1+ eX) .

2. HaliT mpou3BoOIHBIC CIEAYIOMUX (hYHKITUH:
a) y’x + 1 =e* — 3y;

6)y =x"%;

X = 2t —sint,
B){ y =t-cost.
Bapuanr 2

1. HaiiTu mpon3BOTHBIE CIIOKHBIX ()yHKITHIA:

a) y=sin(2x*> —6x+8);

0) y = 3:In*2x.

2. Haiiti mpon3BOHBIC CIAEAYIOMMX ()YHKITHIA:
a)x?-y° —y?—xy =1,

6)y=X2X;
{x =1-t,

B) y=t—t2

Bapuanr 3

1. HaiitTi mpon3BOAHBIC CIIOKHBIX (PyHKIIHM:
a) y=cos(5—4x°+8x°);
0)y = 3-lg?4x + 1.
2. HailiTu mpou3BOIHBIC CIEAYIOMUX (hYHKITUI:
a) 2x3y? —y3 —3x = 0;
6) y = Xsinx;
x = et
B) {y =1+ e?,
Bapuanr 4
1. HaiitTi mpon3BOAHBIC CIIOKHBIX (DyHKITHM:

a) y=%2x"+5x-1;
0) Yy = 4-5in3(2x>—x3).
2. Haiit mpon3BOIHBIC CIEAYIOMUX (hYHKITUH:
a) x2 +y? = xy;
6) y = Xlnx;
5) { x = In(t),
y = sin(t).
Bapuanr 5
1. HaiiTu mpou3BOIHBIE CIOKHBIX (hYHKITHIA:
a) y = 4x2+x+1;
6) y = 8-Ctg(4x>—x+5).
2. HaiiT mpou3BOIHbIE CIEAYIOMUX (QYHKITUH:
a) 2xy% — y\/x = 3;
0) y = (sinx)*;
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{x = 2sind¢t,
B) y = 4cos3t.
Bapuanr 6
1. HaiiTi mpon3BOAHBIC CIIOKHBIX (PYHKIIHIA:
a) y=(x*+2x-6);
0) y = 9-cos*(3 — e* + 5X).
2. Haiiti mpon3BOgHBIC CAEAYIOMMX (hYHKITHIA:
a) x% —In (xy) = 0;
0)y = (tg(x))***%;
x =2Vt
B
: y =t
KoHTpoabHBIE BONIPOCHI.
1. Uto Ha3bpIBaeTCs MPOU3BOIHON PyHKIIMEH?
2. Yto takoe nuddepenumpoBanne?
3. 3anumuTe npaBuia quddepeHIMPOBaHHS.
4. Yemy paBHa NPOM3BOAHAS CTENEHHOW, MOKA3aTENbHOW MU JOTrapupMUYECKHX
byHKUMNA?
5. UeMy paBHa pOU3BOAHASI TPUTOHOMETPUUECKUX (QYHKIIHI?
6. UeMy paBHa IpOU3BOAHASI OOPATHBIX TPUTOHOMETPUUECKUX ()YHKIIUN?
7. Yrto HazpIBaeTcs JorapuMUIecKon MpOU3BOAHOM, i€ €€ UCTIOJIb3YIOT?

Tema 3.1. Iudg¢epeHnnanbHoe 1 HHTErPaIbHOE HCHUCTIEHUE.
IIpakTnyeckoe 3ansaTue NeS.
Tema: « Bblunc/IeHHEe HHTETPAJIOB).
Henan:
— 3aKpEenuTh HABBIKM HAXOXKJEHUS HEOMPENENICHHBIX HHTETPAJIOB Pa3IMYHBIMU
criocodamu;
— 3aKpEenuTh HABBIKA BBIYHMCIICHUS ONPEICICHHBIX MHTETPAJIOB Pa3IMIHBIMK CITO-
cobamu;
— 3aKpenuTh HABBIKM MPUMEHEHHs OTPEICICHHOTO WHTETpasia MPU PEIICHUN 3a-
Jad MPUKIIATHOTO XapaKTepa.
Bpems BbinosiHeHus1: 45 MUHYT.
OO0opynoBaHMe: METOUYECKHE PEKOMEHAAIMH K BBIMIOJHEHUIO PabOThI; 33 aHus
JUTSL IPOBEICHUS TIPAKTUUECKOTO 3aHITHUSA (Pa3IaTOYHBIN MaTepuan).
Teopus:
Memoowl unmezpuposarusi:
1. HenocpeAacTBEHHOE MHTETPUPOBAHUE — OCHOBAHO HA MPSIMOM HCIOJIb30BAHUU
TaOJIUIIBI HHTETPAJIOB.
2. MeToa no/iIcTaHOBKH.
Heonpenenenusiii uarerpan [ f(x)dx mpeoGpasyercs B uurerpan [ F(u)du,
KOTOPBIN JIETKO BBIYUCISICTCS MO KaKOW-IMOO M3 OCHOBHBIX (DOPMYINI MHTETPUPO-
BaHwus. /{7151 5TOr0 BBOIUTCS MOACTAaHOBKA U = (X ) M HaxoauTcs auddepeHiman
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du = ¢'(x)dx . Ilocime TOro KaKk MHTErpajg OTHOCUTEIHLHO HOBOM MEPEMEHHON U
OyZeT HaiiJieH, C MOMOIIBIO0 MOJACTAHOBKH U = ((X) OH NMPUBOAUTCS K MEPEMEH-
HOM X.

OmnpeneneHHblii HHTErpail BBIUKCISETCS MO TaKOMY K€ MPHUHIMITY, TPU 3TOM
CTapble TMpeneabl UHTETPUPOBAHUS @ U D 3aMEHSIOTCS COOTBETCTBEHHO HOBBIMHU
npeeIaMi HHTETPUPOBAHUS @ U B, KOTOPbIE HAXOIATCS U3 UCXOTHOM MOCTaHOB-
KU.

3. Meroa UHTETPUPOBAHUS IO YACTSIM.
J71s HaX 0k ACHUS HEONPEACIEHHOTO HHTErpajia UCIoib3yeTcst popMya:
fudv =uv — [vdu (1)
®opmynoi (1) ymoOHO MoOmb30BaThCA TOrAa, KOrja mpomie Hatd [ vdu, dem
[udv.
MHOKHUTENb U CTaparoTCs BHIOPATH TaK, YT00BI U’ OBLIO HPOIIE, YeEM U.
JJ1s HaX0XACHUS HEOTPEACICHHOTO HHTErpaja UCIOJIb3yeTcs: hopMyia:

b
ff udv = uv| — f: vdu (2)
a

Xoa padoTbi

1. BbINOTHUTH 3aJaHUE COTJIACHO BapUAHTY.
2. Ilpoananu3upoBaTh Pe3yIbTaTHI.
3. Cnenarb BBIBOJBI.

3ananue:

Bapuanr 1

1. Haiiti HeonpeiesieHHbIe HHTETPaJIbl:

4,3_3,2 :
a)f(gx —cx +8)dx,
0) [ sin® x cos x dx;

B) [ e* cosxdx.
2. Berunciaurte OIpCACIICHHBIC MHTCTPAJIbI:

a) f12(4x3 — 6x2% + 2x + 1)dx;

T
6) [z V2sinx + 1 cos xdx;
B) f01 xIin(1 + x?)dx.
3. CKOpOCTh JBUKEHUSI MAaTEPUATBHONU TOUKHU
n3MeHseTcs 1o 3akoHy: V()=5t>-2t+3 (m/c).
Haitgure nnvHy myTH, NpoOrWIeHHOTO TEJIOM
3a TIEpBbIC 3CEK.
Bapuanr 2
1. HaiiTu HeomnpeieneHHbIe HHTErpabl:
a) [(6x® — 3x% + 2x — 5)dx;
0) [ cos? x sinx dx;
B) [ x°Inx dx.
2. Beruucnuth omnpeesieHHbIe HHTETPaIbL:
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a) f_21(2x — 3x% + 4x3)dx;

0) fogesmx cos xdx:

B) foz 3xe *dx.

3. CKOpOCTh ABUXKEHUSI MATEPUATBHOU TOUKU
M3MEHsIETCA 110 3aKOoHy: V(t)= 2+3t>—4t (M/c).
Hannure ninvHy nyTd, IpOUAEHHOTO TEJIOM
3a TIEpPBbIC 2CEK.

Bapuanr 3

1. HaiiTu HeonpeaeneHHble HHTErpabl:

a) [(4x3 — 15x% + 14x — 3)dx;

0) [ sin 2x dx;

Inx
2. BBIYUCIUTH OTNpeieTICHHbIE HHTETPAJIBL:
a) [7((x = 3)% - D)dx;
6) [, (23 + 1)*x%dx;
B) fon x cos x dx.
3. CKkopoCTh JIBMKEHUS MaTEepUaIbHON TOUKH
M3MEHseTCs 110 3aKony: v(t)= t? -8t —17 (m/c).
Haitgure 1nvHy 1myTH, NpOKWIEHHOTO TEJIOM
3a IIEPBbIC 3CEK.
Bapuanr 4
1. HaiiTu HeonpeaeneHHbIe HHTErpabl:
a) [Bx™* —8x7° +x — 10)dx;
0) [ V1+ x3x2dx;
B) [(1 — x) sin x dx.
2. BBIuucIuTh OnpeieICHHBIC HHTETPAJTBL:
a) f_11(2x + 3x?% + 4x3 + 5x*)dx;
6) [, 6x2Vx® — 1dx;
s
B) [ (x+1)cos2xdx.

3. CKOpoCTh ABUKEHUS MaTEPUATILHOM TOUKH
M3MEHsIeTCA 110 3aKoHy: V(t)=6t2+2t+3 (m/c).
Haiinure nnmvuHy myTH, IPOWIEHHOTO TEJIOM
3a epBbIe 4CEK.
Bapuaur 5
1. HaiiTu HeomnpeeneHHbIe HHTErpabl:
a) [(2x* —3x72 + 5x + 7)dx;
sin x+cos x
6) f sinx—cos x
B) [ e*sinx dx.
2. BbluuCIuTh OnpeielIeHHbIe UHTErPajibl:
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3
a) [, (4x® — 3x% + 2x + 1)dx;

Y3
0) foz 12510% cos x dx;

1.2, x
B) [, x“e¥dx.
3. CKOpOCTh JBMKCHHS MaTepUaIbHON TOUYKH
M3MeHsieTcd 110 3aKoHy: V(t)=4t>4+3t+1 (m/c).
Hannure ninvHy nyTH, MpOUAEHHOTO TEJIOM
3a TEPBbIC SCEK.

Bapuanr 6
1. HaiiTu HeonpeaeneHHble HHTErpabl:

5 4 3.3 .
a)f(zx —sx —3x+11)dx,
0) [ V2x? + 1 xdx;

B) [ x sinx dx.
2. BBIYUCIIUTE OTIPE/IETIEHHbIE HHTETPATIBL:

a) [° (x + 1)2dx;

V3
0) fOE\/B sin x + 1 cos xdx;
B) f03 2xIn(1 + x?)dx.
3. CKOpOCTh JBUKEHUSI MATEPUATBHOU TOUKHU
M3MeHseTCs 110 3aKoHy: V(1)=12-t+9t? (m/c).
Haitgure nnvHy 1y Ty, NpOWIEHHOTO TEJIOM
3a MepBbIE 3CEK.
KoHTpoJibHbIE BONPOCHI.
1. Yto takoe nepBooOpa3zHast QyHKIus?
2. YUto Ha3pIBaeTCS HEOIPEICICHHBIM HHTETPAIOM?
3. [lepeuncnure cBOICTBA HEOTPEACIEHHOTO HHTErpaa.
4. TlepeunciuTe OCHOBHBIE CLIOCOOBI MHTETPUPOBAHUSI.
5. 3anummre GopMyIly HHTETPUPOBAHUS IO YACTSIM.
6. Uto Ha3bIBaeTCs OMpeIeICHHBIM UHTETpAIOM?
7. Kak oOozHauaetcsi ompeneneHHbld uHTerpan? IlosicHuTe Kaxapli CUMBOJ B
ATOM 3aITUCH.
8. 3anummre Gopmyny Hetorona-Jleitouuiia.
9. Yem oTnmyaeTcs onpeneeHHbIN HHTErpasl OT HEONPEACICHHOTO?
10. B yeM cOCTOUT T€OMETPHUUECKUMA CMBICIT OTIPEACIICHHOTO HHTerpana?
11. Iepeuncnute cBOWCTBA OMPEACICHHOTO HHTErpaa.
Tema 3.2. O0bIkHOBeHHBbIE U PepeHIHATbLHbIe YPABHEHHUSI.

IIpakTnueckoe 3ansaTue Ne6.
Tema: «Haxoxaenue pemienuii 1uppepeHMaIbHbIX YPABHEHH D).

Hean:
— HaAy4HMThCS HAXOIUTH OOIee W YacTHoe pemieHus AuddepeHInaibHbIX YpaB-

HEHUI MepBOTO U BTOPOTO MOPSIKOB;
— HAy4YHThCS MPUMEHSTh OOBIKHOBEHHBIC NU(epeHIalbHbIE YPABHEHHS TIEp-

BOTO ¥ BTOPOI'O MOPSIKOB JJIsl pEeIIeHUs 3a/1a4.
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Bpems BbInosiHeHus1: 45 MUHYT.
OO0opynoBaHMe: METOIUYCCKHE PEKOMEHIAINY K BBITIOJTHEHUIO PAaOOTHI; 3aaHuUs
JUTSL TIPOBEJICHUS TIPAKTHYECKOTO 3aHATHS (Pa3IaTOUYHbIN MaTepHal).

Xoxa padoTbl

1. Pemuts nuddepeHnraibHble YpaBHEHUS:

Ne pa- | IlepBoe nudpde- | Bropoe nudpde- | Tperbe nudpe-
pHAHTA | peHIHAIbLHOE pPeHIHAILHOEe peHIHAIbLHOe
ypaBHeHHe ypaBHeHHe ypaBHeHHe
1 dx _ 3dy (x+xy)y' =y—xy y" +3y'+2y=0
2 7
’ y(0)=-1, y'(0)=3
2 \/de=3\/§dx X+yy' =0 y'+2y'=5y=0
y(0)=0, y'(0)=1
’ g_y:cosx—sinx y'=4xy y'=2y'+y=0
X
y(0)=4, y'(0)=2
4 dy = (3—4x)dx y' = xy? y"+4y=0
V4 V4
il :l’ (Z )=
V(=L v (%)
-2
S %—GXZ 8x+1 y' =—= y'-2y'=3y=0
y(0)=8, y'(0)=0
6 sinx—cosx:fjl—y ,:_ylcosx y'=9y=0
X +
g y(0)=2, y'(0)=6

2. PemuTh 3aady U3 3JIEKTPOTEXHUKHU COTJIACHO AJITOPUTMY.

Konoencamop emxocmoio Q exniouaemces 6 yens ¢ Hanpsocenuem U u co-
npomusnenuem R. Onpeoderumsv 3apso ( kondencamopa 6 momenm U nocie

BbIKJIIOYECHUAL.

Penienue:

1) Cuna Toka | mpencraBiser co0O¥ MPOM3BOIHYIO KOJUYECTBA DIICKTPH-

4eCTBa (, MpomIcaAmero 4€pe3 nMpoBOJHUK, IO BpEMCHHU , T.C.

dq
=1 B
it Lenu

JNEUCTBYET 3JIEKTpoABMKYyIIas cuia E, paBHast pa3HOCTH MEXy HalpsHKEHU-
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eM 1ernn U U HanpspkeHUEM KOHJIeHcaTopa g, T. ¢. E=U - g Cornacuo 3a-
E
KoHy OMma, I:E'
q
U-—.
di_ Q dg, g _U
2) Temepb MOXHO COCTaBHTh ypaBHEHHE — =< WIH . +— =,
dt R dt QR R
DTO JNMHEWHOE ypaBHEHHE TepBoro mopsaka. Ero oOmiee pemieHne nMeer
BUT
_t
g=Ce ®+UQ.
3) Ilo ycnouro =0 mpu t=0 u, 3HaUMT, , T.e.C= . Takum
oOpa3omM, 3apsjg KOHACHCATOpa B MOMEHT t BeIpakaercs (GopmyIoi

q:

3. PemuTs 3a1a4un ¢ moMoibio Au¢hepeHInaIbHbIX YPaBHEHUHN (HA «OTIHYHOY):

a) Ilpu pasrone nBuraresns norpedasieMas MOIIHOCTh MEHSAETCs 0 3akoHy N =
0,1t3, rne t — B cex, N — B kBm. Haiitu paboTy, 3aTpaueHHyI0 Ha Pa3rOH JBHUIaTe-
JIs1, €CJIA BpeMs pasroHa paBHO 3 cex. CujamMu CONPOTUBIICHUS MPEeHEOPEUb.

0) YckopeHue noesnia, MMEIOIIETr0 HadallbHY0 CKOPOCTh U, MPSIMO MPOIOPLINO-
HaJIbHO cuJjie TATU F 1 00paTHO mponopiuoHaIbHO Macce noesna M. Cua Tsru

jgokoMoTHBa F = k9, rae ¥ — ckopoctb. Haitnure cuity Tru JOKOMOTHBA, €CIIH

F =Fynpud = 9,.

KoHTpoJsbHBIE BONIPOCHI.

1. Kakoe ypaBHeHue Ha3bIBaeTcs nudpepeHraibHbM?

2. Kakoe ypaBHeHHe Ha3bIBaeTcs A depeHuuanbHbIM ypaBHeHueM | nopsiaka?
3. Kakoe ypaBHeHue Ha3bIBaeTcs nudpepeHraibabM ypaBHeHueM Il mopsiika?
4. Yto Ha3wiBaeTcs penieHneM auddepeHnansHoro ypaBHEHMS ?

5. Yro Takoe 3anavya Komm?

6. Uto Ha3pIBaeTca 00muM pernieHruem audhepeHImanbHOro ypaBHeH s ?

Tema 3.3. Paasbl.
IIpakTnuyeckoe 3anaTue Ne7.

Tema: «MccaenoBanue YuCJI0BbIX PSAA0BY.
Heab: HAyuYnThCA UCCIAEAOBATH YUUCIOBBIE PSABI HA CXOJIUMOCTb.
Bpems BbinosiHeHus: 45 MUHYT.
OGopynoBaHme: METOAMYECKUE PEKOMEHIAIIMN K BBITIOJHEHHUIO PaOOTHI; 3aaHUs
JIJIS1 TIPOBEJICHUS MPAKTUYECKOTO 3aHATHS (Pa3JaTOUHBIA MaTepual).
Teopus:

Yucnosou psi0 —3T0 cyMMa 4JICHOB YHCJIOBOI MOCIIEI0BATEIbHOCTH BU/IA!

Zl:an:al+az+...+an+...
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Yacmuunas CymMma 4Uuciloeoco pﬂda — 3TO0 CyMMa BH 4 Sn = tat-ta,:

7€ N — HEKOTOPOE HATYpPaJIbHOE YHCIIO.
UucnoBo# psii Ha3bIBACTCS CXOOAWUMCS, €CIIA CYIIECTBYET KOHEUHBIH Mpe-
JIeJ1 TIOCJIEIOBATeIbHOCTH YaCTUUHBIX CyMM S =1lim S .

oo
Ecnu mpenen mocienoBaTenbHOCTA YACTUYHBIX CYMM YHCIIOBOTO Psijia HEe
CYIIIECTBYET WJIH OECKOHEUEH, TO PSJ HA3bIBACTCS PACXOOAUUMCSL.
Heobxooumuviii npuznax cxooumocmu paoa:
Ecnu o6mwmii uieH psga CTpeMHUTCS K HYJIIO, TO PSIT CXOATCA.
Jocmamounwiii npusHaxk pacxooumocmu psaoa:
Ecnu oO6mwmii uieH psa He CTPEeMHUTCS K HYJIIO, TO PSIT PaCXOIUTCS.

IIpusnax anambepa:

[
PaccmoTpum nosnosrcumenshsiii wuciosoui psio é i :
Ecnu cymiecTByeT mpejen OTHOILICHUS MOCIEIYIONIET0 WiIeHa K MPEeablay-

niemMy:

lim L = D)

Ty , TO:
a) [Ipu £ <1 pag cxooumes.
0) Ipu L' =1 psn pacxooumesi.

B) [Ipu L' =1 npusnax ne oaem omeema.

Paouxanvusiu npuszuax Kowu:

w
. L
PaccMmoTpum nonosccumensrsiti uuciogou psao =1

mnfﬂ

Ecnu cymecTtByer npenen: =

a) [Ipu £ =1 psag cxooumes.

0) Ilpu £ =1 psin pacxooumcs.

B) IIpu L' =1 npusnax ne oaem omeema.

Ecmu npusnak Ko He 7a€t oTBETa Ha BOIIPOC O CXOAUMOCTH Psifia, TO IIPU3HAK
JanambGepa Toxe He macT orBeTa. Ho ecnu npusnak JlamamOepa He maéT oTBETA, TO
npusHak Komm BrosHe MoxkeT «cpabotath». To ects, npusHak Korm sBisieTcs B
ATOM CMbICTIe 00JIee CHIIbHBIM TPU3HAKOM.

Xoxa padoTbl

1. 3anucath nepBbIC YETHIPE DJIEMEHTA psija:

Bapuant 1 | Bapuant 2 | Bapuant 3 | Bapuanr 4 | Bapuanrt 5 BapI/IaHT 6
0 (_1)n—1 0 1 o n3 0 (_1)n ( 1)n+l 0
; n? nZzi‘n(n+1) ~n+1 nzz; 3n HZ; n?+1 nZ:;‘n(n+1)(n+2)
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2. UccnenoBathb psiabl HA CXOIUMOCTD:

Bapuant 1 | Bapuant 2 | Bapuant 3 | Bapuant 4 Bapuanr 5 Bapuant 6
=1 = 5" =, 5™ zn-(n-2 > 3" = (n—1)?
Yo ke | Zrem B ¢ deneaE T
iﬂ i(n—l)ZB” e 3 i n° in-z3n+1 is”*l

~ 3x ~ (n+3)! | S+ | S (n+2)! ~ (n-1)! ~ (2n)!
2 2, 3n? < & 4 & 5 2 p
nz_;‘nzil nz_l:ngj-l nz_l“n4n+5 nz_l“SnzrlZ ;2n3n+1 nz_l:nf’r:-lo

= n Y &l n? Yla(2n) | & 1on Y& 150 ) | & 6en? Y
;(2n+1j ;(3n:]+2] nz_l“[nTSJ ;(2n+0.05) ;(3n—n0.2j ;[ﬂng—l}

KoHTposbHbIE BONPOCHI.

. UTO Ha3bIBAETCSI YUCIOBBIM PAIOM?
. UTo Ha3pIBaeTcs dyeMeHTamu psja’?
. UTo Takoe n-ag yacTuyHasi cymma?

. Kakou psg Ha3pIBaeTCs cxomsmmmcs?

. Kakoi1 psig Ha3pIBaeTcs pacxoasmumcs?
. ChopmynupyiiTe HEOOXOIUMBII MPU3HAK CXOJIMMOCTH Psa.

. ChopmynupyiiTe 10CTATOYHBIN NPU3HAK PACXOJUMOCTH psiIa
. Copmynupyiite mpusHak cxoaumoctu Jlamamoepa.

. Chopmymupyitte npuszHak cxoaumoctu Korm.

O©CoOoO~NO OIS, WN -

Tema 4.1. IneMeHTHI KOMOMHATOPUKH.

JUTSL IPOBEICHUS MIPAKTUYECKOTO 3aHITHS (Pa3IaTOYHBIN MaTepuan).

Teopus:

IpakTnuyeckoe 3ansaTue Ne§.

Tema: «PemieHne KOMOMHATOPHBIX 3a1a9».
Heab: HAyuYUTHCS OMPENENATh TUIT KOMOMHATOPHOTO OOBEKTA, PACCUMTHIBATH KO-
JIMYECTBO BHIOOPOK THUTIA B 3aIaHHBIX YCIIOBUSIX.
Bpems BbinosiHeHus: 45 MUHYT.

OO0opynoBaHMe: METOUYECKHE PEKOMEHAAINH K BBIMOJHEHUIO PabOThI; 3aaHus

Aneopumm peutenusi KOMOUHAMOPHBIX 3A0aY.
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Cpenu BEIOpaHHBIX
3IIEMEHTOB €CTh

OJITHAKOBBIE?
HET
A
BriGpannsie m w_ I Bri6panHEIE M
n (31— 1 -
5JIEMEHTOB HYKHO - (n+m—1)! mi(n—m)! «— | 2IIEMEHTOB HYKHO
Pa3MeCTHTH I10 M Cn=Crni= m - Pa3MeCTHTh 110 m
x e )8 eT
Pa3THYHBIM Hertl . pa3-'{)PI‘IHBIM
MecTam? (TTOPSIOK MecTaM? (TTOpAIOK
HMEET 3HAUCHHE) HMEET 3HAUCHHE)
Ha | Ha
v = N p Het .
m=n? Am m n = : < m=n !/
) . (n—m)!
J
Ta l fla
=nl
— n' P =n
Prﬁ Mty —

©oninl.n,!

Ceoticmea couemanuii: 1) Ck = ¢=*
k+1 _
2) Cn+1 -

CkH1 4 ck (k<)

Hpaeuﬂa CHIOJHCEHUA U YMHOJICEHUA 8 KOM6uHam0puK€.'

1) Ilpasuno cymmsi: Ecnu nBa neictBusi A 1 B B3aMMHO UCKJIIOYAIOT JIPYT JIpyTa,
pUYEM JIEUCTBUE A MOXKHO BBITIOJIHUTH M crioco0amu, a B — N cnoco6amu, TO BbI-
MOJIHUTH OJIHO JIF00O€ U3 ITUX JehcTBUl (Iu0o A, mubo B) MoxHO N + M croco-

Oammu.

2) Ilpasuno npoussedenus: Iycth TpeOyeTCs BBIMOJHUATD MOCIIEA0BATEIbHO K Teki-
ctBuil. Ecnu mepBoe nelicTBHE MOKHO BBIMOJHUTH Ni CIOCOOAMH, BTOpPOE JIEi-
CTBHE Ny croco0aMu, TpeThe — N3 Coco0aMK M Tak 10 K-2o NEWCTBHsA, KOTOpOE
MOJKHO BBIITOJIHHUTB Ny crioco0ammu, To Bce K aeiicTBHiA BMECTe MOTYT OBITh BBITOJI-

HEHBI N=wn-n,-....n,  crnocobamu.

Xoa paéoTbi

1. BHINOIHUTD 3aaHUE COTJIACHO BapHaHTY.

2. Tlpoananu3upoBaTh Pe3yJIbTATHI.
3. Cpenarh BBIBOJIEIL.
3aganue.

Bapmuanr 1.
A$0+A30

4
20

1. BeruuciuTh:
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2. Haiitu n, ecnu: 5C° =C;

n+2 *

3. CKOMBKO pa3IMYHbIX TPEX3HAUYHBIX YHCET MOKHO COCTaBUTh U3 udp 1, 2, 3,4, 5
IIPU YCJIIOBUH, YTO B KQXKJIOM YUCIIE€ HET OJMHAKOBBIX HU(P?

4. B KOHOUTEPCKOM Mara3uHe NpoAaBajuch 4 cOpTa MUPOXKHBIX: HATIOJIECOHBI, K-
JIEpbl, IECOYHBIE U clIoeHbIe. CKOJIBKUMH CIIOCOOAMH MOYKHO KYIHUTh 7 MAPOKHBIX,
CUMTAsl, YTO MUPOKHBIX KAXKJIOr0 COPTA HE MEHEE CEMHU?

Bapuanr 2.

1. Beruucmute: C; +CZ +Cy .

2. Haiitu n, eciu: A° =184" .

3. CKOIBKMMH CTIOCOOAMU MOKHO PACIpe/IeIUTh MSITh MAIIMHUCTOB HA MATh JJICK-
TPOIIOE3/I0B [0 OJJHOMY Y€JIOBEKY Ha 1Moe3na?

4. B OuOnMoTEeKe YUTATENIO MPEUIOKUIN Ha BBIOOP M3 HOBBIX MOCTymieHHd 10
KHUT U 4 )xypHana. CKOIbKUMHU CIIOCOOaMH OH MOKET BBIOpATh U3 HUX 3 KHUTU U
2 xxypHana?

Bapuanr 3.

1. Berunciauts: A + A + A,

2. Haiitu n, ecu: AP, , =42P, ,.

3. U3 nmecsiTM MalIMHUCTOB HAJO0 BBIOpPATh CEMEPHIX JJIsl padOThI MO OIpeecH-
HBIM JTHAM Henenu. CKOJBKUMH CI0cO0aMu MOKHO 3TO CAENaTh?

4. Ha xene3HonopoxHoi ctaHiuu S5 ceMadopoB. CKOJIBKO MOXKHO JIaTh pa3iuy-
HBIX CUTHAJIOB, €CIIM KaX/blii cemMadop UMEET TPU COCTOSHUA: KPACHBIH, KENTHIH,
3€JICHBIN?

KoHTpoabHbIe BONIPOCHI.

1. Yro uzyyaet komOuHaTOpUKA?

2. ChopMyaupyiiTe OCHOBHBIC IPUHITUITEI KOMOMHATOPHKH.

3. Kak BBIUMCIUTH KOJTHMYECTBO CITIOCOO0OB BHIOOPA 2JIEMEHTOB C BO3BpaIlicHUEM?

4. Yem oTiIMyarOTCsl KOMOWHALIMYU pa3MeIlleHUs] 1 KOMOWHAIMU COYeTaHus?

5. Hanuimute ¢hopMysibl BBIYUCICHHS KOJIMYECTBA KOMOWHAIIUN pa3MEeIIeHU! 1
COYETaHUMU.

6. KakuM 00pa3oM rpu pelieHnu 3a/1ay onpeaenuTb, Kakod (opMyJioi npu Bbl-
YHUCJIEHUE KOJINYECTBa KOMOMHALUNA HAJ0 MOIb30BaThCA?

Tema 4.2. Ciryuyaiinbie coOObITHSA.
IIpakTnueckoe 3ansaTue Ne9.

Tema: «Pemienue 3a1a4 Ha HAXO0KICHUE BEPOSITHOCTH COOBITHS».
Heab: npuoOpecTy HaBBIKU PEIICHUS 33/1a4 Ha ONpeAesIeHUEe BEPOATHOCTU C HC-
M0JIb30BAaHUEM TEOPEMBI CIIOKECHUS U YMHOKEHHSI BEPOSITHOCTE COOBITHH.
Bpems BbinosiHeHusi: 45 MUHYT.
OOopynoBaHMe: METOIMYECKUE PEKOMEHANNN K BBIMOJIHEHUIO PabOThI; 3a1aHus
JUTSL IPOBE/ICHUS MIPAKTUYECKOTO 3aHSTHUS (Pa3IaTOYHBIN MaTepuan).
Teopus:

Cymmoti coObiTHil A 1 B Ha3bIBaeTcs coObITHE A+B, KOTOpOE HACTYIAET TO-
I71a ¥ TOJIBKO TOT'/Ia, KOT/Ia HACTYNaeT XOTs Obl OAHO U3 COOBITHIA: 4 Uiy B.
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Crnydaiinble cOOBITHS HA3bIBAIOTCS HECOBMECMHbIMU B JTAHHOM HWCIBITAHUH,
€CJIM HUKAaKHE JIBa U3 HUX HE MOTYT MOSIBUTHCSI BMECTE.

Cnyyaiinbie coObiTusi A U B Ha3bIBaloTCs cogmecmubimMuy, €CIU MPU JaHHOM
UCITBITAHUHM MOTYT IMPOU30UTH 00a ATH COOBITHSI.

IIpouseedenuem cobbiTuil A 1 B Ha3pIBaeTCa COOBITHE A°B, KOTOPOE HACTY-
MaeT TOr/ia U TOJBKO TOT/ia, KOT/Ia HACTYyMalT 00a coObITUs: A U B OHOBPEMEHHO.

Teopema cnooscenus geposmuocmen:

1) BepossTHOCTB NOSIBJICHUS OJTHOTO U3 JIBYX HeCcO8MeCmHblX COOBITHIM paBHA
CyMMe BeposTHOCTeH stux coobituii: P(A+B)=P(A)+P(B).

2) BeposTHOCTh CYyMMBI cO8MeCcmHbIX COOBITUN BBIYHUCIISIETCS 110 (hopMyJie

P(A+B)=P(A)+P(B)—P(A'B).

CoObiTust cOOBITHI A U B Ha3bIBAIOTCS HE3A8UCUMBIMU, €CITH TIOSIBJICHUE OJ1-
HOTO M3 HHUX HE MEHAET BEpPOSITHOCTU MosBieHUs Jpyroro. CoObl-
THE A HA3bIBACTCS 3ABUCUMBIM OT  COOBITUSL B, e€ciau  BEpPOSTHOCTh  COOBI-
TUS A MEHSIETCS B 3aBUCUMOCTHU OT TOTO, TPOU3OIIIO COOBITUE B WIIK HET.

Teopema 06 yMHOiCEHUU 8EPOAMHOCINEN .

1) BeposATHOCTh IPOU3BEACHUS HE3ABUCUMbBIX COOBITUN A U B BBIUUCIACTCS

o gopmyie:

P(A-B) =P(A)-P(B).

2) BeposTHOCTH COBMECTHOTO TOSIBICHUS ABYX 3d8UCUMbIX COOBITHI paBHA
IPOU3BEJICHUIO BEPOSITHOCTU OJHOTO U3 HUX Ha YCJIOBHYIO BEPOSTHOCTH BTOPOTO,
BBIYUCIICHHYIO TIPH YCJIOBHH, YTO IEpBOe coObITHE mpowusornuio, T.e. P(AB) =
P(B)-P(A|B) = P(A)-P(B|A).

(Vcnoenoii seposmuocmoro P(B|A) Ha3bIBalOT BEPOSATHOCTH COOBITUS B, BbI-
YHUCJIECHHYIO B MPEANOI0KEHUH, YTO COOBITHE A YK€ HACTYIIIIIO).

CnyuaiiHble cOOBITHS 0O0pa3yIOT HONHYIO 2PYANY, €CIIU MPHU KaXI0M HCIbITa-
HUM MOXXET MOSBUTHCA JII000E M3 HUX M HE MOXKET MOSBUTHCA KaKOE-THMOO WHOE
COOBITHE, HECOBMECTHOE C HUMMU.

Dopmyna nosHou 8epoAMHOCHU COObLMUL:

Ecnu cobbiTe A MOXKET MPOU30UTH TOJIBKO MPHU BBHIMOJHEHUU OJIHOTO U3
coObITHil B1, By, ..., Bn, KOTOpBIE 00pa3ylOT MOJIHYIO TPYIIITY HECOBMECTHBIX COOBI-
THH, TO BEPOSTHOCTb CO- P{A)= P(B)P{A|B)+ F(B)P(A| B+ +P(BIP(A|B,)
OBITHSI A BBIYHUCIISETCS TIO
dbopmyiie:

@opmyna baieca:

Ecnu cobpiTne A MOXKeT MPOU30HTH TOIBKO BMECTE ¢ KAKUM-JIMOO U3 COOBI-
T B1, By, ..., By, KOTOpBIEC OyIeM HA3bIBATh 2UNOmMe3aMil, TO 3TO MOKET U3MECHUTD
BeposTHOCTH Tumore3 P(By), P(By),..., P(By). Torna BepoSTHOCTH TMIIOTE3 BBIUKC-
JSOTCS 110 hopMyJie:

PG5 |ﬂ;=%, i=1,

Xoa padoTbi
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4. BBINONTHAUTH 3aJaHUE COTJIACHO BApUAHTY.
5. IIpoaHanu3upoBaTh pe3yJIbTATHI.
6. CrenaTb BBIBOJBI.

3apanue.

Bapuant 1

1. KakoBa BeposTHOCTh, 4TO U3 50 MPOHYMEPOBAHHBIX JKETOHOB H3BJICUYCHHBIN
HAyTaJ )KETOH COJICPKUT TOIBKO OAHY 1udpy 37

2. Habupas Homep TenedoHa, abOHEHT 3a0bUT TPU MOCHIEIHHE HMUGPHI U, TTOMHS
JIMIIb, YTO 3TU HU(QPHI pa3auydHbl, HAOpal ux Hayraj. HallTu BeposiTHOCTH TOTO,
4TO HAaOpaHbl HYKHBIC ITUDPHI.

3. TemnoBo3 2T2-10JI (B IBYXCEKIIMOHHOM BapuaHTe) umeeT 2 nuzens mo 2200
kBT. BepositHocTh HOpMasibHOM paboThl Kaxaoro 0,97. C kakoi BEpOSITHOCTHIO
oecniepeboitHO OyaeT paboTaTh XOTS ObI OJIUH JTU3EIIH?

Bapuanr 2

1. B simuke 40 geraneit: 20 — 1 copra, 15 — 2 copta, 5- 3 copra. Halinure BeposT-
HOCTb TOTO, YTO HAYTaJ U3BJICUYCHHAs JE€Talh OKaXKETCSI HE TPETHErO COPTa.

2. AGoHEHT 3a0bL1 MmocieaHIo udpy TeaehoHHOTO HOMepa W Habpall ee Hay/a-
4y, TOMHS TOJIbKO, 4TO 3Ta Iu(dpa HeueTHasi. HailTu BEpOATHOCTH TOTO, YTO HO-
Mep HaOpaH MpaBUIIBHO.

3. Yunrtens 3HAET, 4YTO 3 MajbuvKa U 5 AEBOYEK W3 TPYyMIbI, B KOTOpoi 10 mams-
yukoB U 20 JeBOYEK, HaKaHyHE ObUIM B KMHO W HE BbIyumsn ypok. K coxare-
HUIO, YUYUTENb HE 3HACT UX (PamMMINK, HO OYEHb XOYET MOCTABUTh KOMY-HUOY b
nBoKKy. Koro emy mydiie BbI3BaTh K JOCKE MallbuUMKa WM JIEBOYKY ?

Bapuanr 3

1. bpocwiu nBa ky6uka. KakoBa BeposITHOCTh, YTO CyMMa OYKOB Ha HUX paBHA 57

2. B norepee yuactByer 100 OunetoB u pasbirpeiBaetcsi 1 mpu3. KakoBa BeposiT-
HOCTb TOTO, YTO Bbl HUUETO HE BHIUTPAECTE HA CBOM €IMHCTBEHHBIN OMIICT?

3. B camonere 4 asurarens. BeposTHOCTH HOpManbHOUW paboTel kaxkmoro 0,95.
KakoBa BeposITHOCTh, YTO B TOJIETE BO3HUKHYT HEMOJAIKH BO BCEX UETHIPEX
JIBUTATEIIIX?

JlonmosHuTeIbHOE 3a1aHue (HA «5»):

1. B rpynne 16 yuammuxcs, cpean Hux asa japyra Oser u Muxaun. ['pynny ciy-
YyallHbIM 00pa3oM pa3OuBatoT Ha 4 paBHbIe rpynnbl. HaliuTe BEpOATHOCTH TOTO,
y1o Osner u Muxauia OKaKyTcsi B OJHOM rpymiie.

2. [leBsaTh AeTel BCTAlOT B XOpOBOJ B ciydaiiHOM nopsiake. Cpenun Hux Cepreit u
ero cecrpa Mama. KakoBa BeposiTHOCTB, uTo Cepreit 1 Mara okaxyTcst psaom?

3. DKcrnenuius U3JaTeabCTBA OTIPaBUiIa ra3eThl B TPU MOYTOBBIX OTAEICHUs. Be-
POSITHOCTh CBOEBPEMEHHOM JOCTaBKM ra3eT B mepBoe otaeneHue pasHa 0,95, Bo
BTOpOE - 0,9, B TpeThe - 0,8. HailTu BEpOSATHOCTH CIEIYIONTUX COOBITHIA:

a) TOJILKO OJTHO OTJICJICHHE MOJyYUT Ta3eThl BOBPEMSI;
0) XOTs1 ObI OJTHO OTJICJICHUE TTOJYUYUT ra3eThl C OMO3TaHUEM.

KoHTpoJsbHbIE BONPOCHI.

1. Yro Takoe coObiTHE?
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2. Kakue Buapl coOpiTuii Bel 3HaeTe?

3. JlaiiTe onpeaeneHue MOJIHON TPYIIBI COOBITUH.

4. ChopmynupyiTe KIaCCUUECKOE OTPE/ICTICHIE BEPOSITHOCTH.

5. Uemy paBHa BEPOSITHOCTh CYMMBI JIByX HECOBMECTHBIX COOBITUI?

6. Uemy paBHa cymMa BEpPOSATHOCTEH COOBITHI, 00Pa3yIONTNX MOTHYIO TPYIITY?
7. YeMy paBHa CyMMa BEPOSTHOCTEH MPOTUBOMOIOKHBIX COOBITUN?

8. Hanmmure onpeneneHne yCiIOBHOM BEPOSITHOCTH.

9. ChopmynupyiiTe onpeeneHe He3aBUCUMbIX COOBITU.

10. YUemy paBHa BEepOSTHOCTH MPOU3BEICHUS IBYX HE3aBUCUMBIX COOBITHI?
11. Yemy paBHa BEepOSTHOCTh MPOU3BEACHHUS IBYX 3aBUCUMBIX COOBITHII?
12. Chopmynupyiite onpeeeHue COBMECTHBIX COOBITHIA.

13. Hanumure GpopMy:y MogHOM BEpOSTHOCTH.

14. Chopmynupyiite TeopeMy baiieca.

Tema 5.2. UncsieHHOe MHTETPUPOBAHUE.
IpakTnuyeckoe 3ansaTue Nel.
Tema: «BblunciieHre HHTErpaJioB Mo popmyJiamM NPSIMOYIr0J1bHUKOB,
Tpaneuuii u popmyie CuMIICOHAY.
Hean: npuoOpecT HaBBIKK BBIUYUCIICHUS OMPEICICHHBIX HHTETPAIOB MO (HopMy-
JlaM TIpsIMOYTOJILHUKOB, Tpanenui u ¢popmysie CUMIICOHA.
Bpems BbinosiHeHus : 45 MUHYT.
OO0opynoBaHMe: METOUYECKHE PEKOMEHIAINH K BBIMOJHEHUIO PabOThI; 3aaHus
JUTSL IPOBE/ICHUS TIPAKTUYECKOTO 3aHITHSA (Pa3IaTOYHBIN MaTepuan).
Teopus:

Yucnennoe unmezpupoanue — BBIYACICHUE 3HAYEHUS ONPENEIIEHHOTO HH-
Terpana (Kak mpaBuio, npuOmmkénHoe). [lo yucieHHbIM UHTETPUPOBAHUEM T1O-
HUMAIOT HA0Op YMCIEHHBIX METOAOB OTHICKAHUS 3HAUEHUS! ONpPeAeIEHHOTrO UHTE-
rpaja.

YUucneHHoe HHTErpupoOBaHuE IPUMEHSIETCS, KOTAa:
e cama mojbIHTErpajibHas (QYHKIMS HE 3ajaHa aHaiuTh4decku. Hampu-
Mep, OHA TIPe/ICTaBlieHa B BUIE TaOIUIIbI (MAacCHBa) 3HAYEHUH B y3/1ax He-
KOTOPOM PaCUE€THOM CETKHU.
®  AHAIUTUYECKOE MPEACTABICHUE MOABIHTErPATbHON (DYHKIIMH U3BECT-
HO, HO €€ MepBo0oOpa3Hasi He BBIPAKAETCS Yepe3 aHATMTUYECKHE (PYyHKIUU.
Hanpuwmep, f(z) = exp(~a”),
1. MeTox npaMOYropHUKOB: ecau h = 22, o

I~h- zn: fxi)

2. Metox Tpanenui:
(s ),

3. Meroa napa6oa (merox Cumicona):
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http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B

I~ —[yo+y+4- O1+tys++yp-1)+2- 2ty +-+
Yn-2)]-

I[J'ISI YMCHI)IHGHI/ISI l'IOI‘pCIHHOCTI/I 0Tp630K I/IHTerI/IPOBaHI/IH p8,36I/IBaIOT Ha
qyaCcTu u HpI/IMeH}IIOT I{I/IC.IIGHHLII\/'I METOA IJIs1 OHCHKHN I/IHTGFpaJIa Ha Ka}I(,Z[OP'I N3 HUX.
HpI/I CTpeMJIeHI/II/I KOJIMYCCTBA p8,36I/IeHI/Iﬁ K 6GCKOHC‘IHOCTI/I OILICHKA I/IHTCI‘paJIa
CTpeMI/ITCH K €Iro I/ICTI/IHHOMy S3HAYCHHUIO JJI1 AaHAJIMTUYCCKUX (I)YHKHHﬁ JJI51 J'IIO60-
T'O YUCJIICHHOI'O ME€TOAAa.

h
3

Xoa pabdoThi:

. b
1. Beraucnute onpeeieHHbIA HHTETPa fa f(x) dx ¢ momorp GpopMy

MHTETPUPOBAHUS (CM. JaHHBIE B TaOJIMIIE COTJIACHO BapHUaHTY).
2. BpluncnuTe 3TOT K€ MHTErpal YUCICHHBIMU METOaMU (OTpe30K [a; b
paznenute Ha 10 paBHBIX YacTe):
a) METOJOM MPSAMOYTOJIbHUKOB,
0) METOJOM Tpareiui,
B) merogoM CuUMIicoHa.
3. OleHHTe NOrPEeIIHOCTH MPUOIMKEHHBIX BbIYMCICHUH.

4. Tloctpoiite rpadK MOABIHTETPAIBHON (DYHKIIUH.
5. CneimalTe BBIBOJIBL.
3aganue
Ne Bapu- £(x) alb
aHTa
1 x* -1 219
2 X° + 2X 117
3 2x% +1 216
4 2+x° 1|7
5 X+ Xx* 115
6 X +4 119

JlonmosHuTeIbHOE 3a1aHue (HA «5»):
. 1
BblurcnuTe ONpeieIeHHbIi HHTerpan | o V1+ x3 - x2dx ananuTHYeCKU U

C TIOMOIIBIO YUCIIEHHBIX METOJ0B. OLIEHUTE MOTPEUTHOCTH NPUOINKEHHBIX BbI-
yucienuid. [loctpoiite rpaduk noasrHTErpaibHOM QYHKITUN.

KoHTpoJibHBIE BONIPOCHI.

1. Kak BbIMIAAUT (QopMmysia IpSMOYTOJIbHUKOB JJIsi BBIUMCIIEHUS OMNPEAEICHHOTO
uHTerpana’?

2. Kak BbITIAIUT (popMyJia Tpareuui AJisi BBIYUCICHUS ONPEIETICHHOr0 HHTerpasa’?
3. Kax Beirmsaaut popmyna CuMIICOHA 17151 BBIYMCIICHHS ONPEAETICHHOTO UHTEerpasia?
4. Kakoii n3 npuOIMKeHHBIX METOJI0OB BHIYMCIICHHSI ONPEEICHHOTO HHTerpalia Ja-
€T OOJIBIIIYI0 TOYHOCTh?
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4. OHEHOYHBIE MATEPHAJIBI IJIA MPOMEXYTOUYHOM ATTE-
CTAIIMHA 11O YYEBHOU JTUCIHHUIIJIMHE

[IpenmMeToM OLIEHKH SBIAIOTCS CHOPMUPOBAHHBIE YMEHHUS W 3HaHUA, a
TaK)Ke JTUHAMUKAa OCBOEHHUS OOIIUX U MPOQPECCHOHAIBHBIX KoMneTeHI . O1eHka
OCBOCHMSI Y4eOHOW JUCUUIUIUHBI TpeaycMaTpuBacT oOugghepenyuposannvlii
3ayem xaxk GopMy IPOMEKYTOUHOMN aTTeCTALNH.

JTAD®DOEPEHIIMPOBAHHBIN 3AUYET

1. YcaoBusi aTTecTanuu: aTTecTanus npopoautcs B Gopme auddepeHiu-
POBAHHOTO 3a4eTa MO0 3aBEPIICHUI0 OCBOCHHUS YUECOHOTO MaTepHayia JUCIUILINHBI
Y TIOJIOKUTEIIBHBIX PE3yJIbTaTax TEKYIEro KOHTPOJIS YCIIEBAEMOCTH.

2. Bpems arrectanuu: Ha mpoBesenre arrectaniuy oTBOAUTCS 1 akagemMu-
YECKUH Yac.

3. [11an BapuaHTa (COOTHOIIICHUE KOHTPOJIBHBIX 3a/1a4/BOIPOCOB C COJEP-
YKaHHEeM y4eOHOI'0 MaTepHaia B KOHTEKCTE XapaKTepa ACHCTBUI aTTECTyEMBIX ).

4. O61me ycaoBHUs OLIEHUBAHUS

OneHka Mo IPOMEKYTOYHOH aTTecTallid HOCUT KOMIUICKCHBIM XapaKTep U
BKJIIOYAET B CeO:

- pe3yJIbTaThl MPOXOXKASHUS TEKYIIETr0 KOHTPOJIS yCIIeBAEMOCTH;

- pe3yJIbTaThl BHITOJHEHUSI aTTECTAIMOHHBIX 3aJaHUM.

5. Kputepum oneHku.

AJITOPUTM MPOBEPKH TECTOBOTO 3aaHUS:

- 3a TIPaBWJIbHBIA OTBET TECTHUPYEMBbIH Moaydaet 1 6amr;
- 33 HETIPABWJIBHBIM OTBET TECTUPYEMBIH nosrydaeT () OasioB.

Kpumepuu oyenku HlIxana oyenuganusn
18 1 GoJiee MpaBUIILHBIX OTBETOB S «OTIANYHO
15-17 npaBWJIBHBIX OTBETOB 4 «xopouo»
9-14 npaBWILHBIX OTBETOB 3 «yOBIETBOPUTEIHHOY
MeHee 9 MpaBHIIbHBIX OTBETOB 2 «HEYJIOBJIETBOPUTEIHHO»

6. Pexomenayemas jJureparypa Jjis pa3padoTKu OLEHOYHBIX CPEICTB U
MOArOTOBKH 00y4arIIMXcs K AU pepeHuMpPpoOBAHHOMY 3a4eTy:

OcHoBHas yuyeOHas IuTeparypa

1. boromosnoB, H.B. Maremaruka: yueonuk anst CIIO / H.B. boromonos, I1.1. Ca-

MOWJIEHKO. — 5-€ u3/l., epepad. u gom. — M: M3natensctBo FOpaiit, 2017. —396 c.
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