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IHACIHIOPT ®OHJAA OHEHOYHbBLIX CPEJACTB

B pesynbraTte ocBoenus yuebnou qucrumuinasl EH.01 [Mpuknagnas maTemMatrnka
OOyJaroIMiics JOJKEH 00JIaaTh CASAYIOMMMHI YMEHUSIMHA, 3HAHUSIMH, OOIIIMMH 1
npodecCHOHANBPHBIMA KOMMeTeHIuAMHU, mnpeaycMorpeHasiMu OI'OC CIIO mo
cnequanbHocTh 08.02.10 CTpoHUTENBCTBO JKENE3HBIX JOPOT, MYTh U IIyTE€BOE
XO3sICTBO 1711 6a30BOr0 BHIA TMOJTOTOBKM CIIEHUAINCTOB CPEIHETO 3BEHA
CpeIHEro NpopeCCUOHATBHOIO 00pa30BaHMsL.

OObeKkTaMH KOHTPOJISI M OLEHKU SBISIOTCS YMEHMs, 3HaHMs, oOuue WU
n1po(hecCHOHATIbHBIE KOMIIETEHIIMH

O0BeKTBI
KOHTPOJIA OO0beKTbl KOHTPOJISI M OLIEeHKH
" OLICHKH
V1 NpUMeHsms  mamemamuyeckue memoovl OuppepenyuaibHoco u
UHME2PAIbHO20 UCHUCTIeHUSL 0I5l peuleHUs NPOGecCUOHATbHBIX 3A0aY
NPUMEHAMb OCHOBHblEe NOJIOJNCEHUS. Meopuu  8eposimHocmelt U
Y2 mamemamuyeckou CMamucmuKku 8 npogeccuonanvbHol
oeamenbHoCmu
V3 UCNONIL308AMb NPUEMbl U MemOoObl MAMeMamuiecKkoco curnmesd u
AHANU3A 8 PA3TUYHBIX NPOPECCUOHATBHBIX CUMY AYUSX
31 OCHOBHble NOHAMUS U MemoObl MAMEeMAMU4ecKko-102U4ecKo20
CUHME3a U AHAIU3A JIOSUYECKUX YCIMPOUCME
32 Cnocoobbl peutenus NPUKIAOHBIX 3A0a4 Memo0oM KOMNAEKCHbIX Yuce]l
OK 01 Honumamov cywyHoCmb U COYUATLHYIO 3HAUUMOCHb c8oell 0yoyuiel
npocgheccuu, NpossIAMs K Hell YCMOUYUssli uHmepec
Opeanuzogvieams — COOCMBEHHYIO  OesIMeNIbHOCHb,  8blOUPamo
OK 02 | munosvle memoodvl u cnocobvl BbINOJHEHUS NPOPecCUOHAIbHBIX
3a0au, oyeHusamv ux P HexmusHoCms U Ka4ecmeo
OK 03 Ipunumames  pewenus 6 CMAHOAPMHLIX U  HECMAHOAPMHBIX
CUMYayUsX U HeCmu 3a HUX OMEemcmeeHHOCMb
Ocywecmeanameb NOUCK U UCNOAb308AHUE UHGOpMayuL, He0OX0OUMOU
OK 04 | 011 >sppdexkmuenoco 6vinoaHeHUs NpopheccuoHanbhbix  3a0ad,
npoghecCcUuoHAIbHO20 U TUYHOCMHO20 PA3BUMUSL
MK 1.1 | Boinoauame pasnuunsle 8U0bl 2e00€3UHECKUX CHEMOK
K 1.2 | Obpabamoeisams mamepuanvl 200e3UHECKUX CbEMOK
Obecneuusams 8vinoHeHUe MpedOBAHUL K OCHOBHbIM dJIeMEHMAM U
MK 3.1 | KoHCmpyKyuu  3eMIsiHO20  NOJOMHA,  Nnepee3008, Nymeevix U
CUCHAIbHBIX 3HAKOB, 8EPXHE20 CMPOEHUs NYMmu
K 4.1. Ilnanuposams  pabomy  cmpyKmypHo20  noOpazoeneHusi  npu

MeXHU4eCcKol IKCnjyamayuu, 06Cﬂy9fcu661H1/lu u pemonHne nymu,
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UCKYCCMBEHHBIX COOPYIHCEHUT

dopMoi TPOMEKYTOUHOM aTTECTAMU 10 Y4eOHOW NUCHUIUIMHE SIBIISAETCA
9K3AMEH.



1. PE3YJIbTATHI OCBOEHMS YYEFHOM TUCIIUILINHBI,
HO/VIEKAIIUE ITPOBEPKE

B pesynbrate arrectanuu 1o y4deOHON AMCUUIUIMHE OCYIIECTBIISIETCS
KOMILJIEKCHAsI TIPOBEpKa CIEAYIOIMX yMEHUH M 3HAaHWUW, a Takke JAMHAMUKA
dbopMupoBanus 00X U MPOGECCHOHATBHBIX KOMITETEHIUH:

Pe3ynbTatel 00yueHus: yMeHus1, 3HaHUS, 00IIKe U dopma KOHTPOJIS
npodeccroHalbHbIe KOMIIETEHIIUN U OLICHUBaHUs

YMmenus:

Y 1. npumenams  mamemamuyeckue  MemooObl | - YCMHblL ONPOC;

oupepenyuarvbHo2o0 u uHMeE2PANLHO2O UCHUCTeHYs | ~ THCOMERHbIL ONpoc,
- camocmosmeslbHas pa60ma;
07151 peuierust nPopheccuoHaIbHbIX 3a0ay
- KOHMPOAbHAs paboma,
- npakmu4ecKkoe 3ansamue;

- OK3AMEH.

V2. NPUMEHANb OCHOBHbIE NOJIOJNCEHUS meopulu - YCMmHblIL 0npoc;

6EPOAMHOCMEN U MAMEMAMUYECKOU CIMAMUCTUKU 8 * MUCLMEHHBLU ONpOC;

. - mecmui;

npOd)eCCMOHCl]ZbHOM oesamenvbHoCmu
- camocmosamenvHas paboma

- KOHmMpoabHas paboma,

- npakmuueckoe 3aHamue;

- OK3AMEH.

V  3.npumensimv  OCHOBHbIC NONONCEHUS MEOPUL | - YCMHbLLL ONpoC;
6EPOAMHOCMEN U MAMEMAMUYECKOl cmamucmuku ¢ | - MHEeMERHbIL 0npoc,
. - mecmol;

npogheccuoHanbHol OesimenbHOCmuU

- camocmosamenvHas paboma,
- KOHMPOAbHAA paboma;
- npakmuueckoe 3aHamue;

- OK3AMEH.

3HaHuA:
31 - ycmuwlii onpoc;
Suamo OCHOGHbLE nouamus u MemoOQuy | - MUCOMEHHBIUL ONpOC,

- mecmeul;
mamemamuuecko-jlocuueckoeo cuHmesad u aHaiusa
- camocmosamenvHas paboma,

JI02UHeCKUX YCmpoUcmes

- KOHmMpoAbHAs paboma,
- npakmuuecKoe 3ausmue;
- 9K3AMeH.

32, - ycmuwiil onpoc;

3uame  cnocobvl  pewienus  NPUKIAOHLIX  3a0qy | - THCOMEHHbIL ONpOC,

- mecmol;
MeMOOOM KOMNAEKCHBIX YUCEl
- camocmoamenvHas paboma,
- KOHmMpoabHasA paboma,

- npakxmu4eckoe 3aHamue;

- Jughghepenyuposannwiii 3auem,

- 9K3AMEH.




O01mme KOMIETEHI MM

OK 01. - YCmHbll Onpoc;
Honumamos cywnocms U COYUANBHYIO 3HAYUMOCHD | ~ HCOMEHHEIL ONpOC,
ceoeli  Gyoyweii npogeccuu, npossiaime K Heii | mecnel
L
. y )ju/; p ’ p - camocmosmeslbHas pa6oma;

YCMOUMUBsIIL unmepec - xonmponbHaz paboma;

- npakmu4ecKkoe 3anamue;

- Jughghepenyuposannwiii 3auem,

= 9K3AMEH.
OK 02. - ycmuwlii onpoc;
Opeanuzoevieams — COOCMEEHHYIO — O0eAMENbHOCHb, | ~ MHCEMEHHbIL ONpoc;

- mecmowl,
8bLOUPAMb MUNOBbLE MEMOObL U CHOCOOLL BLINOIHEHUSL

- camocmosimeslbHAaA pa6oma;
npopeccuonanrbHbLx 3a0au, oyenusamo UX | _ conmponsnas paboma

aghghexmuenocms u Kawecmeo

- npakmuiecKoe 3anHamue;
- Jughghepenyuposannwiii 3auem,
- 9K3aMeH.

OK 03 - ycmuwlii onpoc;
Ipunumams  pewenuss 6  cmandapmuplx — y |~ TUCOMEHHbIL ONPOC,

- mecmsul,
HeCMAaHOAPMHbIX — CUMYAYUAX U Hecmu 3d  HUxX

- camocmosimeslbHAaA pa6oma;
OMBEemcmeeHHOCb - koumponsHas paGoma;

- npakmu4ecKkoe 3ansamue;

= OK3AMEH.
OK 04 - ycmuwiil onpoc;
Ipunumams  pewenuss 6  cmawoapmuulx — u |~ THCHMEHHBILONPOC,

- mecmoul,
HeCMAaHOAPMHbIX — CUMYAYUAX U Hecmu 3d  HUx

- camocmosimeslbHAaA pa6oma;
OMBEemcmeeHHOCb

- KOHmMpoOAbHAsA paboma,
- npaKkmuuecKkoe 3auamue;
- 9K3AMEH.

IIpodeccnonabHBIE KOMIIETCHIUH

[IK1
Buvinoausame pasiudrnble BUObL 2600€3UYECKUX CLEMOK

- npakmu4ecKkoe 3ansamue;
- 9K3AMeH

K 1.2
Obpabamuleams mamepuavl 2e00e3UutecKUx CbeMOK

- npakmu4decKkoe sanimue,
- OK3dM€eH

IIK 3.1

Obecneuusamsv 6vinonnenue mpebosanull K 0CHOBHbIM
9NeMEeHmam U KOHCMPYKYUU 3eMAAH020 NOJIOMHA,
nepee3008, NYmeevlX U CUSHANbHLIX 3HAKOB, BEPXHE20
CMpoeHus nymu

- npakmu4deckoe sanimue,
- 9K3AMeH

[IK 4.1

Inanuposams pabomy cmpykmypHo2o noopazoeneHus.
npU  MEeXHUYECKOU IKCHIYAmayuu, O0OCTYHCUBAHUU U
PpemMonme nymu, UCKYCCMBEHHbIX COOPYHCEHULL

- npakmu4deckoe 3aniamue,
- OK3dM€eH




OIIEHKA OCBOEHMUSI YYEFHON JUCIUILINHBI

1.1 ®OPMbI U METO/Ibl OHEHNBAHUA

[IpeamMeToM OICHKM CIIyKaT yMEHHWsS, 3HAHUA, OO0mmMe U NpodecCHOHATbHBIE KOMIIETCHIIMH, (OPMHPOBAHHWE KOTOPBIX
npeaycmotrperHo @I'OI'C CIIO no aucuumiuue EH.01 [Tpuknagnas maTemaTuka

KOHTpOJIB 1 OIICHKa OCBOCHM L y‘lC6HOﬁ AUCHUILINHEBI 110 pa3acjiaM U TCMaM:

OneMeHTsl yueOHOU

CDOprI U MCTOAbI KOHTPOJIA

JUCLUIIITUHBI Texymuii KOHTPOJIb IIpoMexxyTOUHas aTTeCTalNsA
®opMa KOHTPOJIA [Iposepsiemsbie VY, 3, ®opMa KOHTPOJIA [Iposepsiembie VY,
OK, IIK 3, OK, IIK
VYerHbll onpoc V1;V2;¥332; OK
Tema 1.1. CamocTtosTenpHas paboTta 01; OK 02; OK 03;
KomnuiekcHble yncia. [TpakTiueckas pabota OK.4; IIK.1; IIK.1.2;
I1K3.1; I1K4.1
Tema 2.1. VYcrHbIl onpoc V1; V2; V3 32; OK
Teopusi MHOKeCTB [IpakTuueckas padota 01; OK 02; OK 03; V1;VY2;¥V332;
Kontposnbnas padota OK.4; OK 01; OK 02;
Tema 3.1. VYcrHbll onpoc V1; V2; V3 32; OK OK 03; OK 4;
Auddepenunansuoe n TTHChMeHHBIH Ompoc 01; OK 02; OK 03; vrsaatent MK.1; TIK.1.2;
MHTETPAILHOE HCHUCIACHUE | CayocrosTenpHAs paboTa OK.4; TIK.1; TIK.1.2; I1K3.1; [1K4.1

KonrponbHas padora
[TpakTrueckas padota

I1K3.1; [1K4.1

Tema 3.2.
OO0LIKHOBEHHBIE

Au(pepeHnnaIbLHbIE

VYcTHBII onpoc
[TruceMeHHBIN onpoc
[TpakTrueckas padota

V1; V2; V3 32; OK
01; OK 02; OK 03;
OK.4; TIK.1; TIK.1.2;
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YPaBHEHUA I1K3.1; [1K4.1

Tema 3.3. VYcrHbll onpoc V1; V2; V3 32; OK

JAudpepenuuaibHbie TecTsr 01; OK 02; OK 03;

YPABHEHHS B YACTHBIX OK.4; TIK.1; TIK.1.2;

NMPOM3BOTHBIX TIK3.1; TIK4.1

Tema 3.4. YcTHbIN onpoc V1; V2; V3 32; OK

Pl KoutponsHas padora 01; OK 02; OK 03;
Tect OK .4; IIK.1; IIK.1.2;
[TpakTuyeckas pabora I1K3.1; [1K4.1

Paznen 4. VYcTHbIM onpoc V1; V2; V3 32; OK

OcHoBBI TEOPUH
BEPOSITHOCTH H

KonTponbnas pabota
[TuceMeHHBIN ompoc

01; OK 02; OK 03;
OK4; IIK.1; IIK.1.2;

MaTeMaTH4eCKOH [TpakTnyeckas pabora I1K3.1; [1K4.1
CTATHCTHKH
Tema 5.1. VYcrHbIl onpoc VI1; ¥V2; V3 32; OK
q [TuceMeHHBIH ompoc 01; OK 02; OK 03;
HCICHHOE Kontposnbnas padota OK.4; TIK.1; TIK.1.2;
HHTErPUPOBAHHE
I1K3.1; T1K4.1
Tema 5.2. VYcerHbll onpoc V1; V2; V3 32; OK
YuciieHHoe KonTponbnas pabota 01; OK 02; OK 03;
nudpepenunposanue OK.4; TIK.1; TIK.1.2;
ITK3.1; T1K4.1
Tema 5.3. YcrHbI onpoc VI1; V2; V3 32; OK
Yucnennoe penrenne KonTponbnas pabota 01; OK 02; OK 03;
00BIKHOBEHHBIX OK.4: TIK.1: TIK.1.2:
aupdepeHuaAIBHBIX TIK3.1: TIK4.1
ypaBHeHMii o '




1.2 THUIIOBBIE 3AJJAHUSA JIs1 HIPOBEAEHUSA TEKYHIEI'O
KOHTPOJIA YCIIEBAEMOCTH

YCTHBIN OITPOC

1. Onucanue

YCTHBI ONpPOC TPOBOJUTCS C LEJIBIO KOHTPOJS YCBOCHHBIX YMEHUH U
3HAHUW M TOCJIEAYIONIETO aHaln3a TUMHYHBIX OIIMOOK W 3aTpyJdHEHUMN
oOy4Jaromumxcs B KOHIIE U3yUYCHUS pa3/iesia/TeMBbl.

Ha npoBenenue onpoca oTBoauTCsS 45MUHYT.

2. Kputepun onieHKHM YCTHBIX OTBETOB
Ouenka «5» «OTJUYHO» - CTYJCHT IOKA3bIBACT TOJHBIC W TIIyOOKHWE 3HAHUS
MPOrPaMMHOI0  MaTepuajna, JOTHMYHO © APTYMEHTHPOBAHO OTBEYAET Ha
MTOCTABJIEHHBIM BOMIPOC, a TAKKE JOMOIHUTEIBHBIE BOIPOCHI, TOKa3bIBAE€T BHICOKUI
YPOBEHb TEOPETUUECKUX 3HAHUM.
Ouenka «4» «XOpouIo» - CTYJICHT MOKa3bIBACT IITyOOKHE 3HAHUS MPOTPAMMHOTO
Marepuanga, TPaMOTHO €ro M3JIaraeT, JOCTAaTOYHO IIOJHO OTBEYaeT Ha
MOCTABJICHHBIM BOMPOC W JOMOJHUTENIbHBIE BOMPOCH], YMeENIOo (HOpMyIHpyeT
BBIBOJIbI. B TOX€E BpeMs IMpU OTBETE JIOMYCKAET HECYIIECTBEHHBIC IOTPEUTHOCTH.
Ounenka «3» «yI0BJIEeTBOPUTEIbHO)» - CTYJCHT MOKA3bIBAET JOCTATOYHBIC, HO HE
rIyOOKHE 3HaHHWS MPOTPAaMMHOTO MaTepuaia; MpH OTBETE HE JOMYyCKaeT IpyObIX
OomuOOK WM MPOTHBOPEUMM, OJIHAKO B (POPMYJIHPOBAHUM OTBETA OTCYTCTBYET
JIOJKHAS CBSI3b MEXKAY aHAJIM30M, apryMeHTauued v BbIBogamu. JJisi moaydeHus
MIPaBUJIBHOTO OTBETA TPEOYETCS YTOUHSIOIINE BOIIPOCHI.
Ounenka «2»  «HEYIOBJICTBOPUTEJBbHO» - JlaH  HENOJHBIM  OTBET,
MPEACTABIAIONMNA  CcO0OM  pa3po3HEHHBbIE 3HAHMS 10 TEME BoImpoca ¢
CYIIECTBEHHBIMH OLITMOKaMHU.

2. lNMpumepHbIe BONPOCHI

Tema Bonpocsl
Tema 1.1 | 1.Ymo nazvieaemcsi KOMNAEKCHbIM YUCTIOM?
KommnekcHblie 2. Kax zanucamv KoOMNIEKCHOe YUCIO 8 aneeopauyeckoll
yucna dopme?

3. Umo nazvieaemcs oelicmeumenbHol U MHUMOU YaCmAMU
KOMNJIEKCHO20 yucaa?

4. Kakue yucia nazvl8aromcs 4ucmo MHUMbIMU?

5. B xaxom cnyyae 08a KOMNIEKCHbIX YUCIA HA3bIBAIOMCSL
CONPANCEHHbIMU?

6. Kakue onepayuu 66o0amcs Ha  MHOJCECMEe
KOMNJIEKCHbIX Yucen?

7. Ilo kakum npasunam npousz8o0smcs apu@memudeckKue
oelicmeust Ha0 KOMNJIEKCHbIMU YUCAAMU?




8. Kax 3anucams KOMNJIEKCHOE yucno 8
MPULOHOMEMPULECKOLL hopme u noxazamenvHou gopmax?
9. Jlaume nousamue MoOyis U ap2ymeHma KOMNJIEKCHO20
yucaa.
10. Kakx wuzobpascaiomcsi Ha NIOCKOCMU KOMNJIEKCHbIE
yucaa?

Tema 2.1.
Teopust MHOXKECTB

1. Ymo makoe MHOMCECMB0,; d/1eMeHm MHOXMcecmea?

2. [Ilpusedume npumepvt KoHeuHO020 U OECKOHEUHO20
MHOJMCECmaa.

3. Umo Hazvleaemcs nopsoKkom mMHodcecmea?

4. Kakxue onepayuu 6blnoIHAWOMCA HAO MHOXCECMBAMU?

5. Jlaiime  onpedenenue  noHAmMus  «nepeceyeHusl
MHodMcecmey. [Ipueedume npumepul.

6. Jlaiime onpedenenue  nouaAmMus  «0ObEOUHEHUS
MHodcecmey. [Ipueedume npumepul.

7. Haiime onpeodenenue noHAmMus «pasHoCcms MHONCECTE).
IIpuseoume npumepeoi.

8. Jlaume ompedenenue nousmusi «OONOJHEHUS OOHO20
MHOJMCecmea 00  Opyzozox. llpuseoume  npumepwl
OONONIHEHULl MHOIHCECMSE.

9. Ilpusedume npumepvl OMHOUWEHUI.

10. Ymo Hazviearom epagom?

11. Ymo Hazviearom eepuiunoii epaga?

12. Kax onpedenums cmenenv gepuiunbl?

13. Ymo nazviearom pedbpom epagha?

Tema 3.1
Huddepenunansu
0€ U WHTETrpaIbHOE
UCUHCIICHUE

1. Ymo nazviearom npeodenom QyHKyuu 6 mouxe?

2. Ymo  maszvlearom  npedeiom  (QYHKyuu — Ha
beckoneunocmu?

3. Chopmynupyiime ceoticmea npeoenos.

4. Kaxas gynkyus nazvieaemcsi OeCKOHeUHO-MAaN0u?

5. Kakasa ¢yukyus nasvieaemcs 6ecKoneuHo-001buou?

6. [atime onpedenenue npouz800HOU HYHKYUU.

7. Ilepeyucnume npasuna HaxoxcoeHus npou3BOOHOU
dyukyuu.

8. Jlatime onpedenenue croxcHotl yHKyuu.

9. B uem 3aknmouaemcs 2eOMempuUyuecKuti - CMbulCl
npoOU3800HOU?

10. B uem 3axnrouaemcsi MexXaHuueckKuu CMulCl 8mopou
npPoOU3800HOU?

11. Ymo nazvieaemcs nep8ooopastoil?

12. Ilepeuucnume ceoticmea nepsoobpasnou. 13. Umo
HA3bl8aemcs HeonpeoeleHHbIM UHMe2panom?

14. Kakue cesoticmea HeonpeoenenHo20 UHmezpand 6ol
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3Haeme?

15. Ilepeyucnume ocHogHble PopmYbl UHMESPUPOBAHUS.
16. Kaxue memoowvl unmezpuposaHnust 6ol 3Haeme?

17. B wuwem 3axmwouaemcs cymo ¢opmynst Hviomona-
Jletibnuya?

18. Jlaume onpedenenue onpedeneHno20 uHmezpaa.
19. B uem 3akmouaemcs 2eomMempuyecKuil
onpeodeneHHo2o unmezpana?

CMbICJl

Tema 3.2.
OOBIKHOBEHHEIE
nuddepeHnaibH
bIC YpaBHEHUS

1. Kakoe ypasHnenue naszvigaemcs ougpgpepenyuaibHvim?
Ilpuseoume npumepwvl. 2. Kaxas ¢ynkyus Hazvieaemcs
peuweruem ouppepeHyuatbHo2o ypasHeHus?

3. Kaxoe pewenue ougghepenyuanvnozo ypasHenus
Ha3vleaemcs 00WUM U KaKoe — 4acmuuim?

4. Ymo maxoe nopsaook ouggpepenyuanrbHo2o ypasHenus u
KaK e2o onpeoenums?

5. Ckonbko nOCmMosIHHbIX UHMe2SPUPOB8aHUs umeem odujee
peuwienue  ouggepenyuarbHo20  YpasHeHus - nNepeoco
nopsaoxa? Bmopozo nopsoka? Tpemwvezo nopsoka?

6. Kax nposepums, npasuivHo U HAUOEHO peuleHue
ougpepernyuanbHo2o ypasHeHus uiu Hem?

7. Hazosume uzeecmmuvie 6am munvi oughghepeHyuanvbHuix
VpasHeHU.

8. B uem 3axmoyaemcs 3adaua Kowu?

9. Kaxoii 6uo umeem npocmeiiwee oughgepenyuaivroe
ypaeueHue 8mopo2o nopsioka?

10. Ymo maxoe xapaxmepucmuueckoe ypasHenue?

11. Hazosume 6udblt 06we20 pewieHuss JTUHEUHO20
oupgepeHyuanrbHo20 YpasHeHus 6mopo20 HNOpsaoKa C
NOCMOSIHHLIMU KOAhhuyuenmamu.

Tema 3.4. 1. latime onpedenenue uucio8oeo psaoa
Psb1 2. Jlaiime ompedenenue eapmonuyeckoco psioa 3. Jatime
onpeoenenue 3HaAKONEePemMeHH020 psaoa’?
4. YUmo mazviearom uacmuunou cymmoul psoa? 5. Kakoii
PO HA3BIBACMCSL CXOOSAUWUMC?
6. Cohopmynupytime npusHax cxooumMocmu 4Ucio8o2o psaoa
no /larambepy.
7. [laiime onpedenenue cmenenrHoco psoa.
8. Umo maszwvieaiom paouycom cxoo0umMocmu cCmeneHHo20
psoa?
Paznen 4. 1. UYmo nazvieaemcs n — hakmopuanom?
OcHoBel  Teopuu | 2. [lepeuuciume ocHoBHblE 300a4U KOMOUHAMOPUKUL.
BEPOSTHOCTH u | 3. Ymo nasvieaemcs nepecmanosramu?
MateMatudecko | 4. Ymo nazvieaemcs pazmewenuimu?
CTaTHCTUKH 5. Umo nazvisaemcs covemanusamu?
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6. Kaxue cobvimusi Hazwigalomcsi O00CHMOGEPHLIMU?
IIpuseoume npumepeoi.

7. Kakue cobvimus Hazviearomcsi HeBO3MONCHLIMUT
IIpuseoume npumepeoi.

8. Umo mnazwieaemcs eeposimuocmoio coovimusa? 9. Umo
HA3b18AEMCs OMHOCUMENbHOU YACmOomou coobtmus?

10. Kakue cobvimusi HA3b18AI0MCS HECOBMECMHbIMU!
IIpuseoume npumepeoi.

11. Yemy paena cymma HecoemMecmHulx coObImuiL?

12. Kakue cobvimusi Ha3vi8aromcs NPOmMuEoNnoaI0HNCHbIMU ?
13. Chopmynupyiime meopemy cloxiceHus 6eposmHocmer?
14. Ymo nazvieaemcs yClo68HOU 8ePOSMHOCIbIO?

15. Cdhopmynupytime meopemy VMHONCEHUSL
eeposimuocmetri?

16. Kakasa seenuuuna nazvieaemcsa cayuaunou? 17. Kaxas
CAVHAUHAS BeTUYUHA HA3bIBAEMCSL OUCKPEMHOU?

18. 3anuwume ghopmyny bepuyinu.

19. Ymo nasvlieaemcs 3akoHOM pacnpeoeieHust CyyauHou
8eaUdUHBL?

20. Kakoti  3axkon  pacnpelenenusi  HA3bIBAEMCS
OUHOMUATLHBIM?

21. Ymo Ha3zvieaemcs mamemamuyeckum OHCUOAHUEM
OUCKPEeMHOU CIYYatHOU 8eIUYUHbL?

22. Umo Hazwisaemcs oucnepcueti OUCKPEmHOU CAYHAUuHOU
genUdUHbL?
23. UYmo Haszvleaemcs  CpeOHUM — KBAOPAMUUECKUM
OMKJIOHEeHUeM OUCKPEeMHOU CIY4atiHOU 8elUYUHbL?

Tema 5.1 1. Kakx oyenums abCconomuyo nocpeuHocms 8bl4UCIeHUN?
YucnenHoe 2. Kax oyenumv  omHOCUmMENbHYIO — NOZPEUIHOCHIb
WHTETPUPOBAHUE | 8bIUUCTCHUU?
3. B uem 3axmouaemcs cymo memooa npAamoy20abHUKos8?
4. B uem 3axmouaemcs cymov memooa mpaneyuu?
5. B uem 3axniouaemcs cymov memooa Cumncona?
6. Kakoti uz npubauxiceHHbIX Memooos A6/siemcs HauboJee
MOYHbIM?

Tema 5.2. 1. Kax oyenums abconrommyro nocpeutnocms 8bluucieHuu?

Yucnennoe 2. Kax oyenumv  OmHOCUMENbHYIO  NO2SPEULHOCD
nuddepeHupoBa | gviuucieHu?

HUE 3. 3anuwume unmepnoaayuounyo gopmyny Heromona.
Tema 5.3. 1. B uem 3axntouaemcs memoo Jiuinepa?

Hucnennoe

pelieHue

OOBIKHOBEHHBIX
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nuddepeHInanbH
bIX YPAaBHECHUU

M CBbMEHHBIN OITPOC

1. Onucanmue

[TucbMeHHBI OIPOC MPOBOIUTCS C IETBI0 KOHTPOJIS YCBOSHHBIX YMEHUN U
3HAHUW M TOCJICAYIONIETO aHaln3a TUMHYHBIX OIIMOOK U  3aTpyJdHEHUMN
oOy4JaroImumxcs B KOHIIC U3yUYCHUS pa3/iesia/TeMBbl.

Ha npoBenenne onpoca orBoautcs 30MUHYT.

5» «0TJIMYHO» - B paboTe MaH MOJHBINA, pa3BEepHYTHIA OTBET HA MOCTABICHHBIC
BOMNpOChl. M3nokeHne 3HAHUN B MHCHbMEHHON (oOpMe MOJHOE, CHCTEMHOE B
COOTBETCTBHUHM C TpeOOBaHMSAMU Y4eOHON mporpaMmbl. 3HaHHE 00 OOBEKTe
JEMOHCTpUpPYETCSl Ha (POHE IOHMMAHUSA €ro B CHUCTEME JaHHOM HayKH U
MEXKIUCIMIUIMHAPHBIX CBA3€ld. OTBET W3JIOKEH JIMTEPATYPHBIM SI3BIKOM C
WCIIOJIb30BaHNEM HAYYHOM TEPMUHOJIOTHH.

«4» «xopomo» - B paboTe JaH MOJHBINA, pa3BEPHYTbI OTBET HA MOCTABJICHHBIN
BOIIPOC, II0Ka3aHO YMEHUE BBIIACINUTh CYLICCTBEHHBIE U HECYIICCTBEHHBIC
npusHaku. Mmeronmecs y o0ydaromierocst 3HaHUsSI COOTBETCTBYIOT MUHUMAJILHOMY
o0beMy COJEp)KaHUsl MPEIMETHOM MOATOTOBKU. W3lokeHue 3HaHUU B
NUCBMEHHON (opME IMOJIHOE, CHUCTEMHOE B COOTBETCTBHUHM C TpeOOBaHUSIMU
y4eOHOI nporpamMmbl. Bo3MOXHBI HECYIIECTBEHHbIE OIIMOKU B (POPMYJIMPOBKAX.
OTBeT JIOTMYEH, U3JI0KEH JINTEPATYpPHBIM SI3bIKOM C HMCIOJIb30BAaHUEM HAYYHOU
TEPMHUHOJIOTUH.

«3» «yIOBJICETBOPUTEJBHO» - JaH HEAOCTATOYHO IIOJHBIA M HEIOCTATOYHO
pa3BepHyThI OTBET. JlomyIieHbl OMMOKM B PACKPBITHM MOHSTHH, yNOTpeOIeHnn
TepMuHOB. OdopmiieHre TpeOyeT NOMpPaBOK, KOPPEKLIUU.

«2» «Hey/I0BJIETBOPUTEJbHO» - JaH HEMOJIHBIA OTBET, MPEACTABIISIIONIUN COO0M
pa3po3HEHHbIE 3HAHUS IO TEME BOIpPOCAa C CYIIECTBEHHbIMU OIIMOKAMH B
onpeneneHusx. M3noxeHne HErpaMoTHO, JONMYIIEHbI CYIIECTBEHHbIE OIIMOKH.
OTCyTCTBYEeT HHTEpEC, CTpeMJICHME K J0OpPOCOBECTHOMY MU Kay€CTBEHHOMY
BBITNIOJIHEHHUIO YUEOHBIX 3aJaHUi.

3. MpumepHble 3agaHUA

Tema 3.1. IuddepeHnanbHOE U HHTErPAITLHOE UCUHCIIEHUE

Bapuant 1

1. ChopmynupyiiTe onpeaenenus: npeaeia GyHKIUU IpU CTPEMIICHUU apryMeHTa
K YUCITY.

2. [aiiTe onpenenenus npeaena GyHKIUU TPU CTPEMIICHUU apryMeHTa K YUCITy
clieBa.

3. Kakas ¢ynkmus HazpiBaeTcs 6eckoneuHo 0oubmioit? [Ipueaure npumep.
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4. Kak packpbIBarOTCs HEOIIPEAEIEHHOCTH BUa 0/0 u /o0, COACPIKALIUE B
YUCJIUTEJIE U 3HAMEHATEJIE MHOTOUYJICHBI?
5. 3anuimmre nepBbii 3aMevYaTeabHbIN MPEAeIL.
Bapuanr 2

1. Chopmynupyiite onpeaeneHus: npeaena QyHKIUH IPH CTPEMIICHUN apTryMeHTa
K O€CKOHEYHOCTH.
2. Naiite onpesenenus npeaena GyHKIUN IpU CTPEMIICHUH apryMEHTa K YUCITY
CIpasa.
3. Kakas ¢yHkuus Ha3biBaeTcsi OeckoHeuHo Maioi? [Ipusenure npumep. Kakossl
CBOMCTBA OECKOHEUHO MAJIBIX?
4. Kak packpbIBarOTCs HEOIIPEAEIECHHOCTH BUAa 0/0, coepKalllie B YUCIUTENE U

3HAMEHATeIe HPPALMOHAIBHOCTh
5. 3anuuunre BTOPON 3aMevaTelbHbIN IPeaeil.

Tema 3.2. O0ObIkHOBeHHBIE TUddEPEHINATLHBIE YDABHEHUS

Bapuanr 1

1. ChopmynupoBaTh 0011IHM€ MOTOKEHUS MIPU COCTaBICHUH TU(DHEepEeHIINATBLHOTO
YpaBHEHUS MO YCJIOBHIO 33/1a4u.

2. ChopmynmpoBaTh 3a7ady O paJuOaKTHBHOM paciajie, 3amicarh sl Hee
muddepeHnranbHoe ypaBHEHHE

3. ChopmynupoBath 3a/1a4y O MaJECHUU Tell B aTMOC(hEpHOU cpefie, 3anucaTh Jis
Hee nuddepeHaibHOe ypaBHEHHE.

Bapuanr 2

1. 3anucats auddepeHImanbLHOE ypaBHEHUE TTOKA3aTeIbHOI0 POCTa U
MOKAa3aTeJIbHOTO YOBIBAHMS U MOJTYUYUTh ero penienue. [Ipuectu npumepsl
MPUKJIATHBIX 33724, PeIIaeMbIX C €r0 TOMOIIIBIO.

2. CchopmynupoBaTh 3a/1auy 0 TapMOHUYECKUX KOJIEOAHUX, 3aMucaTh
muddepeHnranbHoe ypaBHEHUE TapMOHUYECKHUX KOJIEOaHUH.

3. ChopmynupoBaTh 3aj1auy o MaJICHUU TeJ B aTMOC(hEpHOM cpeie, 3amucaTh s
Hee nuddepeHanbHoe ypaBHEHHE.

Tema 5.1. UncineHHOE HHTETPUPOBAHUE

Bapuant Nel
1. Onucath cyTh NPUOJIMKEHHOTO BBIUMCICHUS OMPEICICHHOTO MHTErpajia
1o (popmyse npsIMOyroJbHUKOB.
2. OnucaTh CyTh IPUOIMKEHHOTO BHIYMCIICHUS ONPEACIEHHOTO HHTErpaa mno
dbopmyne CumricoHa.
3. YucnenHoe uHTerpupoBaHue AuddepeHIuanbHbIX yYpPaBHEHUN METOI0M
Jilsiepa.

Bapuant Ne2
1. Onucarp cyTh NPUOIUKEHHOTO BBIUUCIEHUS OMPEIETICHHOTO UHTErpasa 1o
dbopmyie IpsIMOYTOJIbHUKOB.
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2. OnucaTh CyTh IPUOIMKEHHOTO BBIYMCIIEHUS ONPEAEIEHHOTO HHTErpaa 1o
dbopMmyiie Tpaneuui.

3. Uucnennoe uHTErpupoBaHue MU epeHINATBFHBIX YpaBHEHUI METOA0M
Pynre-Kyrra.

Pasxen 4. OCHOBBI TEOPHUM BEPOITHOCTHA YU MATEMATHUYECKOU CTATUCTUKU

Bapuant Nel
1. ChopmynupyiTe NOHITHE CITyYaliHOTO COOBITHSI.
2. ChopmynupyiTe MOHATHE TOCTOBEPHOTO COOBITHS.
3. Kakue coObITUSI HA3bIBAIOTCS] PABHOCUIIBHBIMU ?
4. Yto Ha3BIBACTCS CYMMOM COOBITHI?
5. 3anummre GopmyIy KJIACCUYECKOTO ONPEICICHHS BEPOATHOCTH.
6. UemMy paBHa BEpOSTHOCTh CYMMBI JIBYX COBMECTHBIX COOBITHII?
7. 3anuiurte GopMyy YCIOBHOU BEPOSATHOCTH.
8. ChopmynupyiTe MOHATUE 3aBUCUMBIX COOBITHH.
9. UeMy paBHa BEpOATHOCTh MPOU3BEICHUS] HE3ABUCHUMBIX COOBITHM.
10.3anumure popmyny baiieca.
Bapuant Ne2
1. ChopmynupyiiTe MOHATHE BEPOSITHOCTH.
2. ChopmynupyiTe MOHSATHE HEBO3MOKHOTO COOBITHSI.
3. Kakue coObITHSI Ha3bIBAIOTCSI TPOTHUBOIIOIOKHBIMU?
4. Uto Ha3bIBaeTCs MPOU3BEIACHUEM COOBITHIA.
5. Uemy paBHA BEPOSITHOCTh CYMMBI JIByX HECOBMECTHBIX COOBITHI?
6. JlaiiTe oHsATHE YCIOBHOW BEPOSTHOCTH.
7. ChopMynHupyHTe MOHATHE HE3aBUCUMBIX COOBITHM.
8. 3anuiure GOPMYITUPOBKY TEOPEMBI YMHOKEHHUSI.
9. 3anummure GopMyily OJIHON BEPOATHOCTH.
10.3anummre Gpopmyny bepnyinu

TECTbBI

1. Onucanue
TecTbl MPOBOAATCA C UEIBKD KOHTPOJISI YCBOCHHBIX YMEHHM, 3HAHUU U
MOCJICYIONIETO aHallu3a TUMUYHBIX OMMOOK (3aTpyJHEHUM) oOydJaromuxcs B

KOHIIC U3YUYCHUS Pa3fieiia/TeMBbI.
Ha BrinmoniHenue Tecta oTBOAUTCS 45 MUHYT.

2. Kpurepum oueHku
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Onenka KosinuecTBO BEpHBIX 0TBETOB
«5» - OTINYHO Brimonaeno 91-100 % 3amanuin
«4y» - XOpoI110 Brimonueno 76-90% 3aganuit
«3» - yJIOBJIETBOPUTEIHLHO Beinonueno 61-75 % 3ananuit
«2» - HEYJIOBJIETBOPUTEIBHO Brmmonaeno He 6onee 60% 3amaHuii

3. [IpuMepHbIe TECTOBBIE 3aJaHUS

Tema 3.4. Panbl

1 BapuaHsr.

3ananue 1.YeTBepThlil WieH psana z )" paBen:
n=1 2n-1

A L

5

b. 1

9

B, L
7

r. 1
=

2 3 4
3amanue 2. Pag cosy 4 COZ X, COZ X, 00254X 4+ SBJIACTCA. ..

A. CreneHHBIM
b. ®OyHKIHOHAIBHBIM
B. 3nakouepenyromummcs
I'. 3HaKOMONOKUTETBbHBIM
3ananue 3. [lan psin Zm Hcnonb3ys HeoOX0auMOE YCIOBUE CXOIUMOCTU
n l
psina, caenaiTe BHIBOJ
A. pspa pacxoguTcs
b. psn cxogutcs
B. Henw3s onpenenuTh CXOAUTCS WU PACXOUTCS Pl
I'. npyrou oTBeT
3amanune 4.Pan Z[ j MCCJIEIOBAJIM HA CXOJIUMOCTH 10 Npu3HaKy Kolin, Beraucaumm

apeaesn k = lim Q/a* . Torga MOHO cJieJaTh BEIBOJI, UTO .

A. JlanHbIit paz[ CXOJIUTCS

b. JlanHbIii psij pacXoauTcs

B. JlaHHBIN psii MOKET KaK CXOIUTHCA TaK U PACXOIUTHCA.
I'. JlaHHBII psig HE CYIIECTBYET
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3ananue 5. Halinure cymmy pajna i[lj

n=1 2
1.1
2. -1
3. 05
4. -0,5
3amanue 6. YCTaHOBHUTE MEXK]Y PAJIOM U €r0 Ha3BaHUEM.
Hassanue Psan
1. Pax ¢ monoxuTenbHbIMU N
YJICHAMU 2 3 4 5
2. 3HaKouYepeayIOIIHICS B. X+ x2+x3+x*+x° +...
psn B. 1+2+3+4+5+6+...
3. CreneHHOM psin I'. cosx+cos® x+cos® Xx+cos* X +...
4. DOYHKIMOHAJIBHBIN PsiJ

3amanue 7. YCTaHOBHUTE COOTBETCTBHE MEXKIY YHMCIOBBIM PSIOM U €ro OOIIUM
YIEHOM q,

Pan OOwuii uneH psana a,
1. 1. 1. 1.1 A. anzi
2 4 6 8 n+2
2 l+£+1+1+... b. an:i
3 5 7 2n
31,111 B. o L
357 9 2n+1
4, 1,111, | I
345 6 2n-1
2 BapuaHT
3amanue 1.
o w (_1)2n—1
YeTBepThIil WiICH psiaa > ==L paBeH:
~ 3n+1
Al
b. 1
13
B. 1
13
r.1
9
3aganue 2.

Pam 1ty iy v saBnsercs
2 8

A. 3HaKouepeayouMCs

b. OyHKIHOHAIBHBIM

B. Crenennsim

I'. 3HaKOIOI0KUTEIbHBIM.
3amanue 3.
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—2n+1 o
[aHn psin Z—l . Ucrionp3yst HE0OX0IMMOE YCIIOBUE CXOUMOCTH PsAJia CACTANTe

n=1 -
BBIBOJ]
A) psizl CXOIUTCS
b) psin pacxonutcs
B) Henb3s onpeaenuTh CXOAUTCS WIIH PACXOIUTCS PSIT
I') npyroii oTBeT.
3amanue 4.

PHI[ ii HCCJIICAOBAIM Ha CXOAHUMOCTH IIO IIPHU3HAKY I[aHaM6epa, BBIYHCIINIIN
= N

OPEOeI § _ jim & _5. TOTJa MOKHO CIENaTh BBIBOJ, UTO. ..

n—>we g
n

A. JlaHHBIN pag CXOAUTCS
b. JlanHbI psig pacXoauTcs
B. JlaHHBIN psii MOKET KaK CXOAUTHCSA TaK U PACXOIUTHCH.
I'. JlaHHBIN psi HE CYIIECTBYET
3aganue 5.

Haiinure cymmy psna: i(ij

—\10
Al
b. 0,1

B. 0,9

r. i

9
3amanue 6.

YcranoBute MCIKOY pAAOM M €TI0 HA3BAHHCM.

Ha3Banue Psan

sin x+sin? x+sin®x+sin* x +...
1+ 2X+3x% +4x3+...
1 1 1 1 1

1. Paxg ¢ MONOXKUTEILHBIMU
yJIeHaMU

2. 3HaKoYepeayIOIIHICs
psa

3. CreneHHOM psif

4, OYHKIMOHAJIBHBIN PST

- © wp

1-2+3-4+5-6+...

3aanue 7.
VY cTaHOBUTE COOTBETCTBUE MEK/Y YMCIOBBIM PSAOM U €r0 OOIIMM WIEHOM a,,

Pan OO1mmii uneH pana a,
1. 1. 1. 1.1 A a1
2 4 6 8 n+2

201,11 1, B. o L
2 4 8 16 2n

3- 1+1+1+i+.” B. an:i
4 9 16 2"

4, 1,111, Io,.L
3 4 5 6 n
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CAMOCTOATEJIBHASA PABOTA

1. Onucanne

CamocTosTenbpHast paboTa Mo JaHHOMY pa3zelly/TeMe BKIIYaeT paboTy Mo
CaMOCTOATEIbHOMY H3yYEHHIO OOYYaloIIMMHCS psiia BOIPOCOB, BBIITOJIHEHHS
JIOMAIIIHUX 33JIaHUui, TOITOTOBKY K JIA0OPATOPHO-MPAKTUUECKUM 3aHSATHSM.

Ha camocrosTenbHOE UW3y4deHHE MPEACTABICHHBIX HUXE BOINPOCOB U
BBITIOJIHEHUE 3a1aHui OTBOAUTCS 30 MUHYT.

2. Kputepum oueHKH caMOCTOATEILHOM PadOThI
5» «OTJIMYHO)» - B CAMOCTOSTEIBHON paboTe IaH MOJHBIN, pa3BEepHYTHIH OTBET Ha
MOCTaBJICHHBIE BOMpPOCHI. V3n0keHHe 3HaHWI B MUCHBMEHHON (opMe IMOJHOE,
CUCTEMHOE B COOTBETCTBHHM C TPEOOBaHMSAMHU Y4eOHOW MpOrpaMMbl. 3HAHUE 00
00OBEKTE IEMOHCTPUPYETCS Ha (POHE MOHMMAHHUS €r0 B CHCTEME JTAHHOW HAayKH H
MEXIUCIUIUIMHAPHBIX CBA3€. OTBET W3J0KEH JIMTEPATYpPHBIM SI3BIKOM C
UCITO0JIb30BAaHUEM HAyYHON TEPMHUHOJIOTHUH.
«4» «X0poII0» - B CAMOCTOATEJILHOW pabOTe JaH MOJIHBIN, pa3BEpPHYTHIA OTBET Ha
NOCTABJICHHBIA BOMPOC, IIOKAa3aHO YMEHHE BBIICIUTh CYLIECTBEHHBIE U
HECYyIlIeCTBEHHbIe  mpu3Haku. Mwmeromumecs y  oOydaromerocss  3HaHUS
COOTBETCTBYIOT MHUHMMAJIBHOMY OOBEMY COJEp)KaHUs MPEAMETHON MOATOTOBKHU.
W3noxxeHue 3HaHUI B MMCbMEHHON (pOpME MOJIHOE, CUCTEMHOE B COOTBETCTBHUHU C
TpeOOBaHUSAMU yueOHON MporpaMMbl. BO3MOKHBI HECYLIECTBEHHbIE OIIMOKU B
¢dopmynupoBkax. OTBET JIOTUYEH, HW3JIOKEH JIMTEPATYpHBIM  SI3BIKOM C
UCITOJIb30BAaHUEM HAyYHON TEPMHUHOJIOTHH.
«3» «YAOBJETBOPHMTEJBbHO» - JaH HEAOCTATOYHO IIOJIHBIA M HEJZOCTaTOYHO
pa3BepHyThI OTBET. JlomylieHsl OMMOKM B PACKPBITHH MOHATHH, yNOTpeOIeHnn
TepMuHOB. OdopmiieHre TpeOyeT NOMpPaBOK, KOPPEKLUU.
«2» «Hey/0BJIETBOPUTEJIbHO» - JaH HEMOJIHBIA OTBET, MPEACTABISIIONUN COO0M
pa3po3HEHHbIE 3HAHUS IO TEME BOINpOca C CYIIECTBEHHBIMU OIIMOKAMH B
onpeneneHusx. M3noxeHne HErpamMOTHO, BO3MOXHBI CYIIECTBEHHBIC OIIHMOKH.
OTCyTCTBYE€T HHTEpEC, CTPEMIICHHE K J0OpPOCOBECTHOMY M Kay€CTBEHHOMY
BBINIOJIHEHUIO YUEOHBIX 3aJJaHUM.

IIpuMepHbIe 3a1aHNS VISl CAMOCTOSATEILHON PadoThI

Tema 1.1. KoMIuiekCHBIE YHCIIA.

Bapuanr 1
1) BhINMOSHUTH ACHCTBUS B alTreOpanveckoil popme 3armucu:
3-2i . .
—  0)(—2-i)(2+i);
2L 6) (2-i)+)
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2) 3amnucaTh KOMIUIEKCHBIC 4YHCIa B TPUTOHOMETPHUYECKOH QopMme W
BBIITOJIHUTDH I[GﬁCTBH?II
. Z
2, =—3-i; Z,=2-72i a) % 6) 22

3) BpinmoaHuTh I[CﬁCTBPISI Had KOMINUICKCHBIMHM 4YHUCJIaMH B MoKa3aTeJIbHON

dbopwme:
Z, =—6—-6i/3; Z,=—1-i

a) Z-Z,, 6) Z24

Bapuant 2

1) BBINOSHUTD JACHCTBUS B alTreOpanveckoil popme 3arucu:

2+3i . .
a ;o 0) (3+2i)(2-i);
) 230 6) (3+2i)(2-i)
2) 3anucath KOMIUICKCHBIC 4YHCJa B TPUTOHOMETPHYECKOW QopMme U
BBIIIOJIHUTH I[eﬁCTBHﬂI
Z, = 6i; Z,=-2+2i\3 a) z,-Z, 6)2;

3) BreimoasuTh I[CﬁCTBPISI Had KOMINICKCHBIMM 4YHUCJIaMH B IoKa3aTeJIbHON

dbopwme:

Z,=—4—4i; Z,=—4+4i3

Zl . 3
a) — 6 Z
) 22 1 ) 2

Tema 3.1. IuddepeHnanbHOE 1 HHTETPAITLHOE UCUHCIEHUE

Bapuant
(cooTBeTCTB N
yeT HoMepy 3amanus (BEIYMCIUTH TIPOU3BOIHBIE (YHKIIHIA)
IO CITHCKY)
L 4 = cos5x - cos3x
y=2x—— - =1g (9 — x?) y
2 1 y = sin5x - sin3x — x
= (2 1)x3 = — ,3-2x
v = (@t x Y T 3@k - 1? y=e
1 - —
3. y = 3x* + 2x3 y = (2x — 3)3 y= Esian Yy = cosx - sindx
4. — _ 2 _ x y = cos4x - sinx
y= (3\/; Z)x y=+4x%2—-8x+12 y = (0,7)*cos3x 15y
> -3 VI x O S
y=x+2 2x—\/_1 y:32_5(0'7)4—x y—ctgg+cos9
6 . X T
| X =tg-—sinz
y=4x+ = 2 y = cos?— y=4t7z 7
2x2+1 4
7. 5 1
x“+5 y =
= = cos4x + ctgx X
YT a2 ,’ Y g cos’3
> L9y +VZ5 : = Jitgx
=—>-—9x ++/25 _c—x x y g
y x x y= (5 — 4x)5 y=5 +9(0,1)




1

9. x
= —x?—— = —4 4 = —
Yoo 3 y=em® Y ' Y = arccosx
10. x 1 1
y = y=——s y=27—5x = —x
x+2 (3—x)? sint>
11. 3 s
J’=—6x+x2+— y = /1+\/§ y=51—3x+(0‘6)% y gx
12. x L, X 1
yzx_3 y = 2 — x5 y:SlTLZZ y:arctg;
’ x — in?
13. y=—x+% y = (x% +3x — 4)° y=xzcosZ y = sin’x
14 y= y=+16 —x? y = 3% — 5(0,7)* Y = —X-c0oS2x
15. x? 1 =T7ctg(2x — 2m
y=g T =182 YT
x — 2
16. y:3 _% = —az — y = 3tgx Yy = C0Ss™Xx
17. 1 X Yy = sinx - cos5x
y=x1/x — 8x3 y= |x+- y = 4sin—
x 4
4 x =
18 Yy = (3 - F) (xz + 1) y= (4X + 3)6 y = xsin5 y 4Ctg(2x + 3)
19. 5% =2m—0,5-cos (m
y= y=x+1DJ/x2+1 =5 y _(x)
20. 3 1 — 222~ 30 :
y=(2+;)(x—1) y=vVx—1(x +1)? Y= y=ex COS-I(-6X)
21. x% + 3x =3sin?(2x — 1
y = Py y:,[_x2_10x y:m y ( )
2 y= > - ix y=(Bx—2)° y = e*? y = arcsiny 1 + x?
¥ —
23. yzi + 2x y = x2\4x — 3 y = e *sinx y= 3cos (2,3.7( - 107‘[)
24, 1 x 1+x
y:x_; y=\/5_4x—x2 y=8COS§ y:arctgl_x
25. =XE4 y=2it3r—? - y = arctgyx® + 2x
26. y=(2x—-3)3x+1) y=v6x + 2 y = 5i=3x 4 (0,6)§ y = arccos (1 — 2x)
2x —3 — =
27. y= 1x - y = (x? — 6x + 5)? y = 2% — sin3x y = —arctgv4x — 1
—3x
2 - .
28. =1 i c y = 5(3x° — 6x% — 3)° y = sin3x y = arcsin3ax
t
29. ax+b 1 —x
= =1 — %3 = y = arcsin—
Y x+d Y I-x Y= o . b'
30. _ (3x + 2)7(2x - 3) y = (xz —6x — 3)5 y = @ C0S5% y = Sln(_x) + sinx

Tema 3.1. JuddepeHnmaibHOE M HHTErPAITLHOE UCUHUCIICHUE

| BapuanT ‘ Il BapuanT 11 BapuanT
«3»
i 5x+2 a) Iim 3x—-8 a) Iim 4x +2
I!m 2% +3 xo2 4X+2 x—3 bx-1
— H 3x+5 H 1-8x
6) 1:n 3= 2% 6) 3x+5 0) 1-8x
) lim = lim 2 lim 2%
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-5
B) x -3 B) x -9
lem x—6 I!Ep X 2_25 X3
F) sin 2x r r
I)!Ep ) lem sin 3x ) I!m sin 5x
«4»
) Jim %273 ) Jjm X 48 a) [im_x -1
,!pr+3x+3 w2 x +6 oLy 52
0 0 x+3x 2 by =2+ +3x-1
lim Mim_x29e2 | ) fjm A2
3,302 X X X—>0 x+2x +4x-2
X x +3x+1
4y —x' —Tx+8
B) 1M x'-6:+8 B lim x=5+¢ ) lim_x-1
Xx—2 x —4 x—3 x -9 x—1 5x —4x -1
2
r) [1m to4x n lim 2 nlim
x—0 Sin 3x x—0 Sin3X Ho smsx
«5»
X -1 ~27 3—8
a X X
) "E‘f‘ 1 a) [im
x—3 x—2
8X —3X +2 . 2% —4x+5 +2x-3
6) [im XX 6) lim =5 6) Iimx—
e A =20l oo X 4 e 300X —1000
2 - -
p) Jim VX » 1M s lim
Xl X+1 x—2 x—0
\/1+X+X2—\/7+2X—X2 \/1+X+X2—\/1—X+X2
X2—2X X —X
2 - 2 2 2
rI X fg 4x
M == nlim %
x50y nyg x>0 gjn°x
KOHTPOJIBHAS PABOTA

1. Onucanue

KoHnTtposbHas paboTta npoBOAUTCS C LEIbIO KOHTPOJISI YCBOCHHBIX YMEHHIH,
3HAHUM W TOCIEAYIOUIEro aHaliu3a TUIMHYHBIX OIIMOOK  (3aTpyAHEHHMI)
oOyyJaromumxcs B KOHIIE U3yUYCHUS pa3jiesia/ TEMBI.

[TuceMeHHas KOHTpOJIbHASE pabOTa BKIIOYAET 2 BapHaHTa 33JaHul. 3a1aHus
mudpepeHIUpyOTCS 0  YPOBHIO  CIIOKHOCTA. BapuaHThl  MHUCHMEHHOU
KOHTPOJIbHOM pPAa0OThl PABHOLIEHHBI MO TPYAHOCTH, OJUHAKOBBI MO CTPYKTYpE,
napajuiebHbl 110 PACHOJIOKEHUIO 3aJaHUI: MOJ OJHUM U TEM K€ MOPSIKOBBIM
HOMEpPOM BO BCEX BapHaHTaXx NUCHMEHHOW MPOBEPOYHOM pabOThl HAXOIUTCS
3aJlaHne, TPOBEPAIOIIECE OAUH U TOT 7K€ DJIEMEHT COJIEPKaAHUS.

Ha BbInosiHeHHE KOHTPOJIbHON pabOThl OTBOAUTCS 45 MUHYT.

2. Kpurepum oeHKM KOHTPOJIbHON padoThl
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5» «OTaM4HO» - TIyOOKOE€ W TIOJIHOE OBJIAJCHUE COJIEpKAHUEM YUIeOHOTO
MaTepuaia, B KOTOPOM OOydYaromuics CBOOOJHO MW YBEPEHHO OPHUEHTHUPYETCS;
HAaYYHO-TIOHSITUAHBIM arrnapaTom; YMEHUE MPAKTUYECKHU MIPUMEHSATh
TEOPETUUYECKHE 3HAHMS, BBHICKAa3bIBaTh U OOOCHOBBIBATH CBOM CykaeHus. OreHKa
MpeanojaraeT TpPaMOTHOE U JIOTUYHOE W3JIOKEHHWE OTBETa, OOOCHOBaHHUE
COOCTBEHHOI'O BBICKA3bIBAHMSI C TOUYKHM 3PEHHUSI H3BECTHBIX TEOPETHUUECKUX
MMOJIOKCHHH.

«4» «xopomo» - 00ydJaroUIuiCcs IOJHO YCBOWJ Y4YeOHBIM MaTepuai, BlajeeT
HAY4YHO-TIOHSTUWHBIM aImnapaToM, OPUEHTHUPYETCS B H3YYEHHOM MaTrepuaie,
OCO3HAHHO MPUMEHSET TEOPETUUECKUE 3HAHUSI Ha MPAKTUKE, TPAMOTHO M3Jlaraet
OTBET, HO COJIepKaHue U popMa OTBETa UMEIOT OT/ICJIbHbIC HETOYHOCTH.

«3» «yIOBJIETBOPUTEJbHO» - OOydJaronuicsa OOHApyXUBAaeT 3HAHUE U
MMOHMMAaHUE OCHOBHBIX IIOJIOKEHUM Yy4eOHOro marepuana, HO H3JaraeT ero
HEMOJIHO, HEMOCJIEA0BATEIIBbHO, JOMYCKAET HETOYHOCTH B ONIPEJACIICHUU ITOHATUH, B
MIPUMEHCHUHN TEOPETUUECKUX 3HAHUM IIPU OTBETE HA MPAKTUKO-OPUECHTUPOBAHHBIC
BOIIPOCHKI; HE YMEET J0Ka3aTeIbHO 00OCHOBBIBATH COOCTBEHHBIE CYKICHHUS.

«2» «HEYIOBJIETBOPUTEJIBLHO» - OOydYalolMiicss UMEET pa3pO3HECHHbIE,
OeccucTeMHbIe 3HAHUS MO pasjeiny/ TeMme, JOMyCKAaeT OIMOKU B OMpEACICHUU
0a30BbIX TMOHSITUN, MCKAXKAET HUX CMBICI; HE MOXET MPAKTHYECKU MPUMEHSTh
TEOPETUYECKUE 3HAHUS.

1. MpumepHble BapUaHTbl 3a4aHWUIA

Tema 2.1. Teopuss MHOXKECTB

B-2
B-1 3ananue 1 (0a30BbIii yPOBEHB):
3anganmue 1 (0a30Bblii ypOBeHB): [Mycts A (-5;0), B [2;6) — nHTepBaNBHBIC
ITycts A [-5;0), B (-2;4) — unTepBaibHbIe TPOMEKYTKH IEJIBIX YUCEIT;
MTPOMEXKYTKH LIEJIBIX YHCE; C={x|x?*+3x+2=0} — MHOKECTBO penIeHH i1
C={x|x*+3x-4=0} — MHOKECTBO peIIeHHil KBaJIpaTHOT'O yPaBHEHUS.
KBaJIpaTHOT'O ypaBHEHUSI. 3anuImuTe ¢ MOMOLIBIO NEPEUNCIICHUS
3anuumTe ¢ MOMOIIBIO MEePEeYUCICHUS 2JIEMEHTOB MHOXECTB, CIEAYIOLINE
3JIEMEHTOB MHOYKECTB, CIEAYIOLNE oreparuu:
OTepalnu: A)ANnC = 0)BNA= B)A/
a)ANB= 6)BNnC= B) A/ B = r)CAA= nHBNAUC=
C= r)CAA= mBNAuUC=
3aganue 2 (MOBBILIECHHBIN YPOBEHDb):

3aganue 2 (MOBBILICHHBIN YPOBEHBb): Bripasure uepes 6a30Bble MHOKECTBA U
Bripasute uepe3 6a30BbIe MHOKECTBA H onepanyy HaJl HIMU 3aKpalleHHYIO
OIepaluy HaJl HUMHU 3aKpaIlCHHYIO 00J1acTh:
00J1aCTh: 3amaya 1:

3ajmaya 1: 3a1aya 2:
3amava 2:
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3aganue 3 (BHICOKHUI YPOBEHb):

B Tabnuue npuBeeHsl onepanuy Hajl
MHOXECTBAMH U KOJIMYECTBO 3JICMCHTOB,
KOTOpbIE 00pa30BaJIUCh B 001ACTAX ITUX
OIIEepaLINA:

/S

L

3ananue 3 (BbICOKHMI YPOBEHB):

B tabnuie npuBeneHbl onepanuu Haj
MHO>KECTBAMU M KOJIMYECTBO AJIEMEHTOB,
KOTOpBIC 00Pa30BAIHCH B 00JIACTSIX ITHX

Onepauuu Kou-Bo
(3ampochl) 3J1IeMEeHTOB
Kupad 70
Cnon 112
Mocbka 16
Cnon N Mockka 5
XKupadh N Moceka 0
XKupap U Moceka 164
U Crnon

Kakoe Koa1uecTBo 3J1IEMEHTOB 00J1acTh
Caon N Kupad?

OIeparuun:
Onepaunu Kou-Bo
(3ampochl) 3JIEMEHTOB
Macno 164
Coip 44
Xouicr 150
Xozact N Macio 108
Coip U Xonct 194
Xouer U Coip U 238
Macio

Kakoe konruecTBo 35eMeHToB o6sactu Chip N
Maciao?

OtBeTsl (BapuanT 1)

3aganmue 1.

A(-5, -4, -3, -2, -1)
B(-1,0,1, 2,3)
C(-4,1)

Pemenue:

a)-1

OTBeThI (BapuaHT 2)

3apanme 1.
A(-4,-3,-2,-1)

B(2, 3,4,5)

C(-2,-1)

Pemenue:

a)-2,-1

0) mycTOe MHOXECTBO
B)-4,-3,-2, -1

r) -4, -3

n) -2, -1
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3aganue 2. 3amanue 2.

®opmymna 1: A/(BNC) ®dopmymna: ANBUBNC
®opmyna 2: (AN B) U (C/(AU B) ®opmymna 2: C/(A A B)
3ananue 3. 3ananme 3.

Otset: Caon N Kupadg =29 Otset: Coip N Macio =12

Pasxen 4. OCHOBBI TEOPHUHM BEPOATHOCTHA Y MATEMATUYECKOU CTATUCTUKU

Bapuanr 1

1. Tlpu Gpocanuu UrpaibHON KOCTH BBIUHUCIUTH BEPOSITHOCTD COOBITUS «BhInano
2 OuKay.

2. B memouke umeercs 5 oquHaKoOBbIX KyOuKoB. Ha Bcex rpaHsx kaxaoro kyoOka
HaIlMcaHa OJIHA U3 ClIeayroux OyKB: o, I, p, ¢, T. HaliTu BeposiITHOCTH TOTO, 4TO
Ha BBITSAHYTBIX 110 OJJHOMY M PACIOJIOKEHHBIX «B OJHY JIMHHIO» KyOUKOB MOKHO
OyZeT MPOYECTh CIIOBO «CIIOPTY.

3. B uexe pabotaroT 6 My 4HH 4 4 keHIIUHBI. [10 TabenbHBIM HOMEpaM Hay1auy
0TOOpaHbl ceMb YesioBeK. HailTh BEpOsATHOCTB TOr0, YTO CPEAN OTOOPAHHBIX JIUI]
OKa)XXyTCsl TPH SKEHILUHBI.

4. 1lo uenu npownsBeneHo 20 BBICTPENOB, IPUUYEM 3aPETUCTPUPOBAHO 18
nonagaHnid. HaliTu OTHOCHUTENBHYIO 4acTOTY MOIAJaHUN B LENb.

5. B amuke umeercs 15 neraneit, cpenu kotopbix 10 okpamieHHbIx. COOpIInK
HayJady u3BJleKaer 3 peranu. HalTu BEpOSATHOCTD TOTO, YTO BCE U3BIICUEHHBIE
JIETAIM OKAXKYTCSl OKPALLICHBI.

Bapuanr 2

1. Tlpu GpocaHuu MOHETHI BBIYUCIUTH BEPOSATHOCTD BHIAJACHUS «PEITKI.

2. IIaTh pa3nuyHBIX KHUT pacCTaBJIEHbI HayAady Ha oqHOM noJike. Halitu
BEPOSITHOCTH TOTO, YTO JIBE OMPEACICHHBIE KHUTH OKAXKYTCS PSAIOM.

3. B rpynne 12 ctyaeHTOB, cpeau KOTOPBIX 8 OTIMYHUKOB. [0 ciucky Haynauy
0oTOOpaHbl 9 CTYJIEHTOB, HAUTH BEPOSITHOCTH TOTO, YTO CPEIU OTOOPAHHBIX
CTYAEHTOB 5 OTJIIMYHUKOB.

4. Tlpu ucnibITaHUU TAPTUU TPUOOPOB OTHOCUTEIbHASI YaCTOTA FOAHBIX
npubopoB okazanach paBHoit 0,9. HaliTu yucio rogHsix mpuOOpoB, €Ciik BCETO
o110 ipoBepero 200 mpubdopoB.

5. B xonBepre cpeau 100 poTrokapTouek HaXOaUTCS OJHA pa3bIckuBaemasi. 13
KOHBEpTa Hayaaudy u3BiekaroT 10 kaprouek. HaliTu BEpOATHOCTH TOTO, UTO CPEAN
HUX OKa)KeTCs Hy>KHasl.

Tema 3.4. Pansl

Bapmuanr 1.
1. Harmucathb nepBbie MATH WICHOB Psijia 1O 33JaHHOMY OOIIeMY WICHY:
a)a, =—— 0)a =—
) & 4n® +1 ) &, n!

2. Haiitu dopmyiny obmiero wieHa psiaa: 2+4+8+16+. ..
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3. YcTaHOBUTH PACXOAUMOCTD psaa € IOMOIIBIO CICACTBHA U3 HCO6XOI[I/IMOI‘O

nmpusHaKa Y n+1

~'2n+4

0 n

4. Ucnonw3ys npusHak Jlanambepa, ncciaenoBaTh Ha CXOAUMOCTD Psif:  a) Z—' ;
= nl
=1

o0 n

0) ;E

5. Haiitu obmactb cX0aQuMOCTH psija Z
n=1

n+1

Bapuanr 2.
1. Hamwmcatp niepBbIe TSATh YICHOB Psija MO 33J[aHHOMY O0IIeMy YJICHY:
2n+1 n
a) a, =—— 0) a,=—=—
n (n+1)-2
2. Haiitu popmyiy oGriero uieHa psijaa: EINE S TN
3 6 12 24
3. YCcTaHOBUTH pacX0JUMOCTD Psijia C IOMOIIIBIO CIEACTBHS U3 HEOOXOAUMOTO
NpU3HaKa i sn-1
~2n+1

0 3n
4. Wcnons3ys npusHak [lanamOepa, ucciaeqoBaTh Ha CXOJAUMOCTD Psijl: a) z

n=t N 2"
6 Yo

n=1

5. Haiitu o0nacth cXOAUMOCTH psifia T
140N

Tema 5.1. UnciieHHOE HHTETPUPOBAHUE

Bapuanr 1
11
[(6-5)dx
1.IlpubnmkxeHHOE 3HAaUCHNE UHTETpaja 6 , BBIYUCIICHHOE T10 (hopMyIie
MPSIMOYTOJLHUKOB
b
[FO0dx=h(F(x)+ F)+ F(x) 4t F(x,,)) b2 _
a . TIie n  np=5 X :a+|h’

1=0,1,...,n-1, paBHo...

2. Ilo Tabnuue 3HaueHUu QyHKIUH
x 0 1 2
y 4 6 9
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CocraBneHna Tabyvia KOHEYHBIX Pa3HOCTEM:
X Y Ay  Aly

0 4
2

1 6 1
3

2 9

Torna npubIMKEeHHOE 3HAUEHHE MPOU3BOTHON PYHKIIUU

f _1 2t_1 2 ~ O _X-XO
f (X)—H(AyO'FTA y0+...j, at= ,

h " B rouke x =0,5 PaBHO ...

Bapuanr 2

5

j (12 — x)dx
1. [TpubnmxeHHOE 3HAYCHUE HUHTETpaia 1 , BRIUUCIICHHOE T10 (hopMyIie
MPSAMOYTOJbHUKOB
b
If(x)dth(f(x0)+f(xl)+f(x2)+...+f(xn71)) h:b—a ]
a , TIIe n n:4, Xi=a+|h’

1=0,1,...,n-1, paBHo...
2. I1o Tabnuue 3HaYeHU PYHKITUU

x 1 2 3

y 0 3 7

CocraBnena TabMIa KOHEYHBIX PA3HOCTEH:
X Y Ay Ay

1 0
3

2 3 1
4

3 7

Torna npubIMKEeHHOE 3HAYEHHE POU3BOTHON PYHKITUN

f _1 2t_1 2 ~ O _X-XO
f (X)—H(AyO'FTA y0+...j, at= h ,

B TOuke x= 1,5

HPAKTHYECKOE 3AHATHUE

1. Onucanue

B xone mnpakTudeckoro 3aHATUS OOydaroliuecss MpUOOpETaloT YMEHHs,
NpeayCMOTpEeHHbIE paboyeil mnporpaMMoi ydeOHOW JHUCUMIUIMHBI, Yy4aTcs
UCIONB30BaTh  (POPMyJIbI, TNPUMEHSATH  pa3IUYHble METOJUMKH  pacyera,
AHAJIM3UPOBATH IIOJyYCHHBIE pE3yibTaTbl M J€JIaTh BBIBOJBI, ONHUPAsICh Ha
TEOPETUYECKUE 3HAHUS.
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Copepxanue, dTarbl MPOBEACHUS MPAKTUUIECKOTO 3aHATHS TPECTABICHbI B
00s3aTeIbHOM ~TMpWIOKEHHH MeToAuYecKrue YKa3aHHSl 10 TPOBEJAEHUIO
NPaAKTHYECKUX 3aAHATHIA 10 TUCHUTITHHE

[Ipy oOlEHMBAaHUU NPAKTUYECKOTO 3aHSATUS YUUTHIBAIOTCS CIEAYIOLINE
KpUTEPHH:

- KQUeCTBO BBIMIOJIHEHUS paOOTHI;

- KauecTBO 0(OpMIICHHS OTYETa Mo padoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOMPOCHI TIPU 3aITUTE PAOOTHI.

Ha nposeaenue npaktuaeckoro 3ansatus orBoautcs 90 (180) munyT.

2. Kputepum onieHKH NPAKTHYECKOT0 3aHATHSA
5» «OTIAMYHO» - CaMOCTOATEIRHO W  MPaBWIBHO  pemImi  y4yeOHO-
npoecCHOHANBbHYIO 3a/1auy WX 3a/laHKhe, YBEPEHHO, JIOTUYHO, MOCIEeI0BATEIHHO
U apTyMEHTUPOBAHHO M3JIaraj CBOE PEIICHUE, UCIOJb3Ys MOHATHS, CChUIAsiCh Ha
HOPMAaTHUBHO-TIPABOBYIO 0a3y.
«4» «Xopouo» - CaMOCTOSITEIbHO W B OCHOBHOM IMPaBWIbHO PEIIWS y4eOHO-
po(eCcCCUOHANIBHYIO 3a/1auy WX 3a/JaHHe, YBEPEHHO, JJOTUYHO, MOCIIEI0BATEIBHO
Y apryMEHTUPOBAHHO M3JIaraj CBOE PEIICHUE, UCIIOIb3Ys MOHATHS.
«3» «yAOBJIETBOPUTEJIBbHO» - B OCHOBHOM pelIW y4eOHO-NpOo(ecCuoHaTbHYIO
3aJjadyy WM 3aJlaHue, JOMYCTWJI  HECYLIECTBEHHbIE  OIIMOKH,  ciado
apryMEHTHPOBAJI CBOE PEILICHHE, UCTOJIb3Ys] B OCHOBHOM IMOHSTHS.
«2» «HeyI0BJIETBOPUTEJIBLHO» - HE PEIII yueOHO-POdECCHOHANBHYIO 3a7auy
WJIU 33JIaHHE.
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4. OHEHOYHBIE MATEPHAJIbI IJIA MNPOMEXYTOUYHON
ATTECTAIIMA ITO YYEBHOU JTUCIHHUIIJIMHE

[IpenmMeToM OLIEHKH SBISIOTCS CHOPMHUPOBAHHBIC YMEHHS W 3HAHUA, a
TaK)K€ JTUHAMUKAa OCBOEHUS OOIIMX M MPOPECCHOHAIBHBIX KOMIETeHIMI. OLeHka
OCBOCHHsI Y4€OHOW AUCHUIUIMHBI MpeaycMarpuBaer PopMy MTPOMEKYTOUHON
aTTecTalMu- 3K3aMeH

IK3AMEH

1. YciaoBusi aTTecTallMM: aTTECTANMs MPOBOAUTCS B (hopMme 3K3aMeHa 1o
3aBEPUICHUIO OCBOEHHUS YYE€OHOro MaTrepuana IUCHUIUIMHBI U TOJOKHUTEIbHBIX
pe3yJibTaTax TeKyIIero KOHTPOJISl yCIIEBAEMOCTH.

2. BpeMﬂ arTreCcranMm: Ha IIPOBCACHHUC aTTCCTAallMM OTBOJHTCA 3
ACTPOHOMHUYCCKOI'O 94acCa, Ha ITIOATIOTOBKY — ZOMI/IHYT

3. Ilnan BapuaHTa (COOTHOIICHHE TPAKTUYECKUX 3a]1a4/BOIPOCOB C
coAepKaHHEM yd4YeOHOTO MaTepuajlla B KOHTEKCTE XapakTepa JAeHMCTBUU
aTTECTYEMBIX ).

4. O0mue ycJa0BMsI OLlEeHUBAHUS
OneHka MO MPOMEXKYTOYHOM aTTECTallUM HOCUT KOMMJIEKCHbIL Xapakmep U
MOdHCEem BKIIOUAMb 8 CeO1!
- pe3yJbTaThl BHIOJIHEHUS aTTECTAIIMOHHBIX 3a/IaHUMH;
- OIIEHKY MOPT(OIINO;
- OIICHKY MPOYUX JOCTHKEHUN 00ydaroierocs.

5. Kpurepumn oueHku.
IlepeyeHb BONIPOCOB U 32JaHUM VISl IPOBEICHUA IK3aMeHAa

1.YucnoBble MHOXKECTBA.

CtpykTypa JeHCTBUTEIBHBIX YUCEN U UX T€OMETPUYECKAsl HHTEPIPETALIMS.

Muumas equanna. MEUMBIE ynciia. MHOKECTBO KOMIUJIEKCHBIX YUCE.

@DopMbI 3aITMCH KOMITJIEKCHBIX YHCET.

Crenenn MEUMOW enuHULEBL. [IprumepsL.

AnreOpanyeckas (popma 3anucu KOMIUIEKCHOTO uucia. JleidcTBus Hax

KOMIUIEKCHBIMU YHCTIaMH B alire0Opanueckoil popme.

7. T'eomeTprueckast HHTEpIIpETalUsl KOMIUIEKCHBIX yncen. ['eomerpruyeckas
CyMMa M pa3HOCTh KOMILUIEKCHBIX YHCE]L.

8. Monynb 1 apryMeHT KOMIUIEKCHOTO YHCIIa.

ogkwbdrE
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9. Tpuronomerpuueckas ¢popma 3auCU KOMIUIEKCHOTO yucia. JleicTBus Haj
KOMIUIEKCHBIMU YHCIIaMHU B TPUTOHOMETPUUECKON (hopMme.

10.TToka3aTenbHast popMa 3amucH KOMIUIEKCHOTO uncia. JleicTBus Hax
KOMILJIEKCHBIMU YUCJIAMH B MIOKA3aTEIbHON (popMe.

11.MHOkecTBO. DJIEeMEHThI MHOKECTBA. Buabl MHOXKECTB.

12.0Omneparuu Hax MHOKeCTBaMu. [Ipumepsl.

13.Auarpammel Ditnepa-Benna.

14.0Ot1Homenus. IX BUABLI U CBOKMCTBA.

15.0cHoBHbIe noHATUs Teopun rpados. [loctpoenue rpados.

16.1TonsTre npeaena GyHKIIUHA B TOUKE.

17.1Tonstue npenena PyHKIUU Ha OECKOHEYHOCTH.

18.Teopemsl o nipeaenax. [IpaBuiia BEIYUCICHUS.

19.TTpupamenue aprymenTa u npupamienue ¢pyHkuuu. [Ipoussoanas GpyHKIUU.

20.I1TpaBuna guddepenunuponanus. [IponsBoaHas Cl0XHON (YHKIHH.
[Ipumepsr.

21.Tabnuma mpoU3BOAHBIX MPOCTEHIINX (PYHKITHIA.

22.®U3NYECKUI CMBICI MTPOU3BOTHOM.

23.I'eomeTpUYeCKUi CMBICI IPOU3BOIHOM.

24.Btopas npou3BoIHas U €€ (GU3HMUECKUN CMBICTT.

25.HaxoxaeHre s3KCTpeMyMOB (DYHKIIHH TIPH MIOMOIIY TPON3BOTHOM.

26.ITepBoobOpasnas. OCHOBHOE CBOMCTBO NIEPBOOOPA3HOM.

27 .Heonpenenennslil nuaTerpan. OCHOBHbIE CBOMCTBA HHTETpaa.

28.Tabnuna HeonpeIeIeHHbIX HHTETpaJIoB. METO1bl HHTETPUPOBAHMUSL.
[Ipumepsl.

29.0Onpenenennsiii uaTerpain. @opmyna Hetotona-Jlel6uuma. Meto bl
UHTETPUPOBAHUSI.

30.'eomeTprUUeCKHiA CMBICT OTIPEACIICHHOTO HHTErpaJa.

31.BrruucieHue mionaaen miockux Guryp u 00beMOB TEIT BpaIleHUS.

32.®u3nyecKue MpUIIOKEHHsI OMPEICICHHOTO HHTETpaa.

33.06s1kHOBeHHBIE U depeHranbabie ypaBHeHus. [lopsaok
muddepenunansHoro ypapuenus. 3agava Komm. MHTerpanbHbie KpUBBIE.

34. ludpdepennnanbabie ypaBHeHUs iepBoro nopsaka. Juddepenmanbubie
YPaBHEHUS C PA3ACIISIONIMMUCS IEPEMEHHBIMU. AJITOPUTM PEILLICHUS.

35. Iuddepennmanbupie ypaBHeHUS BTOPOTO nopsiaka. CriocoObl perieHus.
3amaua Kommu.

36.JIuHeliHbIe OHOPOIHbIE YPABHEHUSI BTOPOTO MOPSIIKA C MOCTOSHHBIMU
ko3 unmrerTamu. CriocoObI pemieHHS.

37.Yucnosbie psanbl. CXOTUMOCTH PSJIOB.

38.1IpusHaku cxoqumocTH psinoB. [Ipuznak JlamambGepa.

39.3HakonepeMeHHbIe Psbl. AOCOIIOTHAS U YCIIOBHAS CXOJAUMOCTH.

40.Crenennsble paabl. [Ipu3Haku cXo0QuMOCTH.

41.KomOunatopuka. OCHOBHBIE MTOHATHS KOMOWHATOPUKU: TIE€PECTAaHOBKU,
COUYETaHUs, Pa3MELICHUSI.

42 Tlpenmet Teopuu BepositHocTel. CoObiTHsI. Buabl coObITHI.
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43.Cny4aitHble COOBITHS U UX BHJIBI.

44 YactoTa U BEpOATHOCTb COOBITHSI.

45.]luckpeTHas cirydaiiHasi BEJIMYMHA. 3aAKOH paclpeaesIeHus TUCKPETHON
CIIy4allHOW BEJIMYMHBL.

46.MaTtemaTHUeCKOE OKUIAHHUE U AUCTIEPCHS TUCKPETHOU CIydaitHON
BEJINYMHBI.

7. BapuaHThl 3a1aHUIi 1151 MPOBEAEHUs IK3aMeHa

DenepanbHOE rOCYAAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKACHUE BICIIEro 00pa3oBaHuUs
«IleTepOyprekuii rocyiapcTBeHHbI YHHBEPCUTET MyTeil coo01eHust
HNmnepatopa Asnexcanapa I»

(®Ire0OYy BO II'YIIC)

Kany:xckuit puauan NI'YIIC

PaccmoTtpeHo 1iukioBoil komuccuen SK3AMEHALIMOHHBIN BUJIET Ne 1 YTBEPXIAIO

MaTEeMAaTHYECKUX U no nucuuiuinne «lIpuknagHas maremMatuka» | 3amMecTHTENb AUpeKTopa no YP
€CTECTBEHHOHAYYHBIX JUCIUILIIH it crnermansHocT 08.02.10
2 Kypc A.B. ITonesoit
Ipencenatens E.B. Ceperuna « » 2019r.
« » 2019r.

1. Yucnosslie MHOXecTBa. CTPyKTypa AEMCTBUTEIbHBIX YHCEN.

a
2. BpraucnuTh HHTErpa jsin xdx .
T

3

. 3 1.
3. IlpencraBUTh KOMIUIEKCHOE YMCIIO B TPUTOHOMETpHUYECKOU opme: Z1=— — 1.

4. CxopocTh MpAMONMHEHHO ABIXKymerocs Tema v = (4t — t?) m/c. Berumcnuts myTs ,
IIPOWICHHBIN TEJIOM 3a MEPBbIE 5 CEK.

IIpenonasarens
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denepanbHOE TOCYIAPCTBEHHOE OOJDKETHOE 00pa30BaTeIbHOE YUPEIKACHHE BHICILIETO 00pa30BaHUs
«IleTepOyprekuii rocyiapcTBeHHbI YHUBEPCHTET My Teil coo0meHus

HmnepaTtopa Asexcanapa I»
(®I'bOY BO NI'YIIC)
Kanysxckuii pnauan IIITYIIC

PaccmoTpeno nukioBoi koMuccuein
MaTeMaTU4ECKUX U
€CTECTBEHHOHAYYHBIX JUCLUIIIINH

Ipencenatens E.B. Ceperuna
« » 2019r.

SK3AMEHAIIMOHHBIN BUIET Ne 1
o nucnuiuinHe «IIpukiagHas MaTeMaTHKay
s cneruansaoctd 08.02.10
2 Kypc

YTBEPXIAIO

3amecTturens qupexropa no YP
A B. Ilonesoii

« » 2019r.

1. MHuoxecTBO KOMIUIEKCHBIX uncen. CTpykTypa. @opmbl 3a11MCH KOMIUIEKCHBIX YHCEI.
2. Haiinute yckopeHue TOYKH, ABIXKYIIeics IpsAMOJHHEHHO 10 3akony S(t) =2t —t° B

MoMeHT Bpemenu 1 =1.
3. Ha narte coTpyIHUKOB BBIAETICHBI TPH MyTeBKH. CKOJIBKHMHU CIIOCO0AMH WX MOXKHO
pacnpeieNnuTh, €CIIM BCE IMyTEBKU Pa3IHYHBI.
4. Haiitu muromaab GUrypbl, OrpaHUYeHHON apadoIioil y = x?+ 4x - 31 ockio OX.

[IpenonaBarens

DenepanbHOE rOCYAAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEXKACHUE BBICIIEr0 00pa3oBaHuUs
«IleTepOyprekuii rocyiapcTBeHHbI YHHBEPCUTET MyTeil coo01eHns

HNmnepatopa Anexcanapa I»
(®re0OYy BO III'YIIC)
Kany:xckuit puauan NI'YIIC

PaccmoTpeno 1ukIioBoit KoMuccHuei
MAaTE€MaTHYCCKUX U
€CTeCTBEHHOHAYYHBIX JTUCIUTLINH

pencenatens E.B. Ceperuna
« » 2019r.

SK3AMEHAIIMOHHBIN BUIET Ne 1
no auciuiuinie «[IpuKiIagHas MaTeMaTHKa
g crenmansaocta 08.02.10
2 Kypc

YTBEPXIAIO

3amecTtutens qupekTopa no YP
A.B. IToneBoit

« » 2019r.

1. Muumas enununa. CTeneHn MHUMOM €JMHHULIBL.
2. bpocator urpanpHyro KocTb. Uemy OyAeT paBHa BEpOSITHOCTb COOBITHS A - «BBINAJO
YHCIIO OYKOB, KpaTHOE 3»7

3. Haiiaure nnomans GUrypsl, OorpaHU4eHHON JIUHUSAMH Y = 2x° +1, y=0, x=1 x=2

4. Haiigure nexkapToBO IIpou3BeIeHUE MHOXKECTB A u B, eciu A= {m; n}, B= {a; 6, c}.
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9. PexoMeHayemasi JuTepaTrypa s Ppa3padoTKH OLEHOYHBIX CPeICTB M
MOJArOTOBKH 00YYAKIIMXCH K IK3aMEHY:

OcHoBHaA:

1. boromonos, H. B. MaremaTtuka [D7eKTpOHHBINH pecypc]: y4eOHUK s
CIIO / H. B. Boromornos, I1. . Camorinenko.— M. : IOpaiit, 2017. — 396 ¢. —
Pexxum moctyma: www.biblio-online.ru

2. baspun, 1. U. JuckperHas mareMatuka [DIEKTpOHHBIN pecypc]:]. yueO.
N 3agaynuk mis CI1O / U. U. bapun. — M.: FOpaiit, 2017. — 209 c. - Pexxum
noctyma: Www.biblio-online.ru

3. Kpemep, H. III. Marematuka ans KoJuie[Ken[ DIEKTPOHHBIN pecypc] :
yue0. nmocodbue st CIIO / H. 1. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman
; mon pen. H. . Kpemepa.— M. : FOpaiir, 2018. — 346 c. — Pexxum goctyna:
www.biblio-online.ru

4. Jlopodeena, A. B. Marematuka [DnexkTpoHHbIi pecypce]: yueo6. s CIIO.
— M. : lOpaiir, 2017. — 400 c. — Pexxum mocryma: https://biblio-online.ru.

5. baBpun, 1. 1. Maremaruka il TEXHAYECKUX KOJUIEIKEW M TEXHUKYMOB
[DneKkTpoHHBIN pecypc] : yueOHUK U npakTtukyM st CIIO— M. : FOpaiit, 2017.
— 329 ¢ .- Pexxum noctymna : //biblio-online.ru.

JdonoaHuTeabHaA:

1. boromonoB, H. B. Marematuka. 3amauu ¢ pemeHusmMua B 2 4. Y.
1[2nexTponHbIi pecypc]: yuedHoe nocobue qist CITO / H. B. boromonos— M.:
FOpaiit, 2017. — 364 c. — Pexum noctymna: www.biblio-online.ru

2. boromonoB, H. B. Maremaruka. 3agaun ¢ peumieHUssMM B 2 4.
Y.2[DnektponHslii pecypc]: yuednoe nocodue mis CI1O / H. B. boromornos.
M.: IOpaiit, 2017. — 285 ¢. — Pexwum nocrymna: www.biblio-online.ru

3. Kannenan, C.A. [{uckpetHas matematuka [Tekct]: yueb. mocodue. — M.:
OOPYM: UHDPA — M, 2015.- 224c. - (ITIpod. oOpazoBanue).

4. bammakoB, M. 1. Marematuka [Tekct]: yue6. / M. . bammakos. - M.:
KHOPVYC, 2017. - 394 c. - (Cpennee npodeccuoHaibHOe 00pa3oBaHue).

5. boromouoB, H.B. Ilpaktuueckue 3anstug no maremaruke B 2 4.[Tekcr]:
yue6. mocooue s CIIO / H. B. boromonos. — M.: IOpaiit, 2017.

6. Omenwpuenko, B.I1. Maremaruka [Tekct]: yue6. mocobue / B.I1.
Martemaruka, 3.B. Kypbarosa. - PoctoB H /]1.: ®enuxkc, 2014. - 380c.
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Ipuaoxenue 1.
MeToauveckue yKka3aHusl 10 MPOBEACHUIO MPAKTHYECKUX
(-1adopaTOpPHBIX) 3AHATHH 10 JUCHUIIHHE

[losicHuTENIbHAA 3alIMCKa

MeTtonuueckue ykazaHus Uil CTYAEHTOB IO BBINOJHEHUIO MPAKTHYECKUX padoT
no y4yeoHo aucuuiuinee [lpukinagnas maremaruka ais cnenuaibHoct 08.02.10
«CTpOUTENBCTBO JKEIE3HBIX 10POT, MYTh U IyTEBOE XO31HCTBO»

Conepxanne U 00beM MPaKTUYECKUX paboT cooTBeTcTBYeT TpeboBanusiM OI'OC
CIIO.

[IpakTrueckue 3aHaTHs 1O aucuuIuiMHe [IpukiagHas mMaremMarhka MpOBOASTCS C
LEIbI0 3aKPEIUIEHUs] TEOPETUYECKOI0 MaTepuasa U MpUoOpEeTEeHUsI MPaKTUYECKUX
HABBIKOB I1OCJIE H3yUYEHUSI TEOPETUYECKON YaCTH COOTBETCTBYIOIUX TEM.

JlanHO€ mocoOue colepKUT 8 MPAKTUUECKUX padOT, KOTOPBIE 3a BpeMsl 00yUYeHUs
JOJDKHBI BBIIOJIHUTE ~ OOydaromuyecs  MOJ  PYKOBOACTBOM  IPENOAABATEINS.

B pe3ysbTare BBINOJHEHUS  NPAKTUUECKUX  paboT  oOydvarommecs
JOJIKHBIL:

YMETh:
- HCTIOJIb30BaTh METObI JMHEHHOM anreOphl;
- pelaTh OCHOBHBIE MPUKIIAIHBIC 3aa4H YUCICHHBIMU METOaMU; 3HATH:

- OCHOBHBIE TIOHSTHUSI M METOJIbI OCHOB JMHEHHOW anreOpbl, MaTeMaTH4YE€CKOTO
aHaJIn3a, TEOPUU BEPOSITHOCTEM;

- OCHOBHBIC YHCJICHHBIC MCTOAbI PCIICHUA ITPUKIAAHBIX 3aa4.

MeTtonuueckue yka3aHUs 1O BBIMOJHEHUIO MPAKTUYECKUX PabdOT pacCuMTaHbl Ha
24 dyaca u colepKar 8 MpaKTHYECKUX pabOT, TMEpPeuruclIeHHBIX B pabouei
nporpamme no aucuuruinHe [pukianHas maTeMaTuka

B Hauvame xaxmoii pabOOThl, IMOMEIIECHBI OCHOBHBIC OIPEACICHUS, TCOPEMBI,
dbopMyBl B ApyTHE KpaTKWE CBEICHHS N0 TEOPUHU, U METOJAMYECKHE yKa3aHWs,
HEO0OXOMMBIC JIJISl PEIICHUS TIOCIEAYIOMIMX 3a1a4. 3aTeM MPUBOASTCS TOIPOOHbBIE
pEIIEHNUsT TUIIOBBIX 337a4 U MPUMEPOB C KPATKUMH TMOSICHEHUSIMHU T€OPETHUYECKUX
MOJIOKEHHM; B KOHIIE Ka)JOW MPaKTUUEeCKOW paboThl coaepykaTcs 3adaHui s
CaMOCTOSATEIIBHOI'O PEIIEHUS, KOHTPOJBbHBIE BOIIPOCHIL.
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Kaxnpii  crymeHt  odopmiiieT MpakTHUecKyr  padory, KOTOpast
OLICHUBAETCS MIPETO0/IaBATEIIEM.

TpeOoBaHUs K BBIIOJHEHUIO TPAKTUYECKUX PAOOT:

-pabota do/pKHAa ObITh odopmiieHa B (GaloByl0 IMankKy; Kaxmas pabora
BEITIOJTHSETCS Ha TucTax Gopmara A4;

-Ha TUTYJbHOM JIUCTE YyKa3bIBaeTcs: YydeOHOEe 3aBelieHHe, BUJ pPadOTHI,
HauMmeHoBaHue aucuuiuinabl, ®UO ctynenta, Ne rpynmnel, DO npenonaatens;

-IIPHU BBIIIOJIHCHHUHN YKAa3bIBACTCA Ne MMPAaKTUYICCKOTI'O 3aHATHA, TCMA, LCJIb, YCIOBUA
BaﬂaHI/Iﬁ NEPCIIUCBIBAIOTCS ITIOJTHOCTBIO,

-KaXKI0C 3aJaHHC COIIPOBOXKIACTCA Q)OpMYJIaMI/I, O(l)OpMJIGHHBIMI/I 3aIlIuCsiIMHM H
pacdy€TaMu; -B KOHIC KAXKAO0I'O 3adaHUsA HCO6XOI[I/IMO 3a11mucaTb OTBCT.

[Ipy BBINOJHEHUM NPAKTUYECKUX PAOOT OOydarommecs NpUOOPETAOT HABBIKK U
YMEHUSI CaMOCTOSITEIbHOW pPaboOThl C¢ y4eOHOM, CHpPAaBOYHONM M TEXHUYECKOU
JUTEPATypoOi, YTO TMPUTOJUTCA UM B JajpHedmell mnpodeccuoHanbHOU
NEATEIIBHOCTH.
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IIpakTnueckoe 3ansaTue 1(44)

KommiexkcHble ync/ia ¥ JecTBUA HaJ HUMHU. PenieHue 3aaayu 11
HAXO0KACHUSA IMOJTHOI'O COMPOTHBJICHUA 3J'IeKTpI/I"IeCKOﬁ oHenu NEpeMEeHHoro
TOKA C IOMOIIBI0 KOMIIVICKCHBIX YHCEJI.

He.]'[b: 3aKPCIIUTh IIPAKTUYICCKHUC HABBIKK PCIICHUA 3a1a4 C IPUMCHCHUCM TCOPHUU

KOMIIJICKCHBIX YHUCCII, C(l)OpMI/IpOBaTB YMCHHA HAXOJUTH ITOJIHOC COIIPOTHBIICHUC
BHCKTpI/I‘IeCKOﬁ LTI IICPCMCHHOTI'O TOKA € ITOMOIIBIO KOMIIJICKCHBIX YHUCCII.

KpaTtkue TeopeTrnyeckue cBeleHust

Haxoorcoenue noanozo ConpomueileHUA SJZGKWZDM'{eCKOZZ yenu nepemerHoco
moKa ¢ nOMOUWblO KOMNJIEKCHbIX YUCEJ]

Pacuer nMHENHBIX 3JIEKTPUYECKUX CXEM IIEPEMEHHOIO TOKA aHaJOTHYEH
pacyeTy 3JEKTPUUYECKUX CXEM MOCTOSHHOIO TOKa. B 000MX ciydasx COCTaBiSIOT
CUCTEMY anreOpanvyecKkux ypaBHEHUH MO METOAaM, OCHOBAaHHBIM Ha 3akoHax Oma
u Kupxroda.

JIIst cXeM MOCTOSIHHOTO TOKA YPaBHEHMSI COCTABIIIIOT IO JIEMCTBUTEIBHBIM
3HAYEHUSAM HalpPsDKEHHM, TOKOB, COIPOTHBIICHUM M IPOBOAMMOCTEN. B cxemax xe
NEPEMEHHOTO TOKa JUIsl YpaBHEHHUI NMPUMEHSIOT KOMIUIEKCHbIE BeiauuuHbl: U, I,
Z=R+jX. IIpu 3TOM BCE MapaMeTphl 3aMUCHIBAIOT B BUEC KOMIUICKCHBIX YHCEI B
anreOpanyeckod TMOKa3aTelbHOW WM  TpUTroHOMeTpuueckord (opme. Ilpu
nepexoie OT MHTErpalibHO-Au( hepeHnanbHbIX ypaBHeHH quddepeHurpoBaHue
MTHOBEHHOTO 3HAY€HUs 3aMEHSIOT YMHOXXEHHEM j® Ha COOTBETCTBYIOILYIO
KOMILJIEKCHYIO BEJIMYHMHY, a MWHTETPUPOBAHME — JEICHUEM KOMILIEKCHON
BEJTUYMHBI HA JM!

a - jol idt — L
dt Jo
eciu 1= Incos (wt +¢).

[TosydeHnyto cucteMy airedpanyecKux ypaBHEHUH periaroT OTHOCUTEIBHO
HEM3BECTHOTO KOMIUIEKCHOTO Tapamerpa, Hampumep, Toka |=Ilne?. Tlpu
HEOOXOJMMOCTHA COBEPIIAIOT TMEpPexXo] OT KOMIUIEKCHOM BEIWYUHBI K €€
MTHOBEHHOMY 3HAU€HHIO.
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AJITOPUTM pacyeTa KOMILJIEKCHBIM MeTOA0M
1. MrHoBeHHbIE 3HauyeHUs HanpsokeHuid uctouyHukoB OJIC, TOKOB
VMCTOYHHUKOB TOKA 3aMEHSIOT COOTBETCTBYIOIIMMHU KOMIUIEKCHBIMH 3HAYEHHUSIMHU,

HaIIpUMep, u=Umncos (ot + ¢) 3amenstor U = Upne?, i = Inc0s (ot + @)
samensior | = I,e?.
2. KommiekcHble conpotuBieHuss Z = R + jX Bcex BeTBel CXEMEI

3aIlMChIBAIOT B 3aBUCUMOCTH OT BBIOPaHHOT'O METOJA pacyuera.
3. AnreOpanueckue YpaBHEHHUS  pEIIAlOT  OTHOCUTEIBHO  MCKOMOM
KOMILIEKCHOM BETMUYMHBI, HapUMep, Toka | = Ine”.
4. IIpu HEOOXOAUMOCTH MEPEXOASIT K MTHOBEHHOMY 3HAYCHUIO
I = ImCOS (wt + ¢).

B n11060if MOMEHT BpeMEHHM CyMMa MTHOBEHHBIX 3HAUCHUN HAIpPsHKEHUNA Ha
IIOCJIEA0BATEIbHO BKIIFOUEHHBIX 3JIEMEHTAaX LIENM pPaBHA MTHOBEHHOMY 3HAUYCHUIO
npuioxkeHHoro Hanpspkenust (Puc. 1):

R L
" i
Uy v, U,
D [k
Y
Puc. 1.

U= uUugr +u. +u..

Bo Bcex mocnemoBaTeIbHO BKIIFOYCHHBIX JJIEMEHTAX IEMA M3MECHCHUS CHIIBI
TOKa TPOUCXOMAT TPAKTUYECKH OJHOBPEMEHHO, TaK KaK DJIEKTPOMAarHUTHBIC
B3aMMOJICUCTBUS PACIPOCTPAHSIOTCS CO CKOPOCTBhIO cBeTa. [loaToMy MOXKHO
CUMTATh, YTO KOJICOAHUSI CHJIBI TOKA BO BCEX DJIEMEHTAaX MOCIEA0BATEIIbHON 1eMn
MPOUCXOJIST 10 3aKOHY:

i=1 el

Kosnebanust HanpsiKeHUs Ha pe3UCTOPE COBNAAAIOT MO (ha3e ¢ KoJieOaHUsIMU

CHJTBI TOKA

—i.R=1] .R.pl®t
Ug=1-R=1_-R-e’“"
a KoyieO0aHUs HAMPSDKEHUS Ha KaTYIIKe OTIEPeKaroT 1o ¢aze KojieOaHusl CUIIbl TOKa
Ha /2.

u = L%: jo-L-e =27 1"

rae
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Z =jo-L-,

KoJIeOaHMS HAMPSOKEHUS Ha KOHJIEHCATOPEe OTCTAIOT 1o (a3e Ha 7 /2 OT KoJeOaHui

CHJIBI TOKA
q 1 t- I jor-t Im)] _jot J j ot
Uc:—:—jl'dt:_—mej =2Lej :——ImeJ y
C CO jaC J°C C
rae
L. = S 2’| (eMKOCTHOE COnpOTHBIIEHHE)

w-C
[TosTOMY ypaBHCHHE MOJKHO 3amlKcaTh Tak:

U=1 R-el 4oL 1 el _d -eja":(m' L—j]'l el
m J m o m Jo oC)m

COTJIACHO 3aKoHy OMa:

: 1
Z=R+j(o-L _—C) — KOMIIJIEKCHOE COMTPOTUBIICHHE.
a) .

Takum oOpa3om, JEHCTBUTEIBLHOE YUCIO — 3TO aKMuUEHOe CONPOTUBIICHHE, a
MHUMOE 4YHCIIO — peakmugHoe. OOIlee KOMIUIEKCHOE CONPOTUBIECHUE MOXKHO
HAaWTH CIIO)KEHUEM KOMIUIEKCHBIX YMCEJ, YTO 3HAYUTEIBbHO IIPOIEe METOja
BEKTOPHBIX JUArpamMM OCOOCHHO JIJIsi Pa3BETBICHHBIX IETCH.

3amaya Ne 1. HeoO6xomumo mnogyduuTh (HOpPMYITy, OIHKCHIBAIOILYIO
KOMILJIEKCHOE COMPOTUBIICHUE Z MBYXMOJIIOCHUKA C JBYMsI PE3UCTOPAMHU U JBYMS

KOHJICHCATOpaMH.
C1
Ri1
Z N
Rz C2
Cxema e K 3agaue Ne 1
Pewenue:
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Nckomas BennuuHa Z SBISETCS CyMMOM CONPOTUBIICHUM Z1 U ZoBYyX OoJiee
MPOCTHIX IEMei, OJHa W3 KOTOPBIX 00pa3oBaHa MOCIEAOBATEIBHBIM, a Apyras
napaieTbHBIM BKIIOYCHUEM DIIEMEHTOB:

Z, =R, +- 1 :1+_ja)R1C1'
o, jaCy
__RullieC,)
2 R, +1/(jaC,)

[IpuBoas k 001eMy 3HaMeHATes, OJTy4aeM
1- w’RR,C.C, + jo(RC, +R,C, +R,C,)

ja)cl(1+ ja’chz)

Z(ja)): Z,+2,=

3amaHus I CAMOCTOSITEILHOTO PelIeHu sl

3aodanue 1.

Onpenenure KOMIUIEKCHOE COMPOTHUBJICHUE JIBYXITOIIOCHHKA (CM. PHC.2),
eciu u3BecTHBIR:; Ry L; C.

O R1
Z
®
L R,

Cxema yenu
3aodanue 2.

Z
Bemmonnure cnoxenue Z, + Z,, BelMTanue Z; — Z,, YMHOXKEHHUE Z; - Z, U JICIICHUE =

VA

2

JABYX KOMINJICKCHBIX YHCECJI:

1| z,=-2+4i,z,=1-38i; 16. | z, =—4i,z,=3-3i;
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2. | z,=2-3i,2, =4+i; 17. | 2, =5-4i,2,=1+1;
3. 21_5—3|,22:2|; 18. |z, =-3i+1,2, =4 +1i;
4. | z,=-1+6i,2,=6—i; 19.| z,=7-2i,2,=1+2i;
5 |z,=—1+2i,2,=3—-1; 20. | z, =6—2i,z, =5I;
6. | z,=1+3i,2,=2-5I; 21. | 2, =—7+3i,2,=3—1;
7.2, =T7+1,2,=7—1; 22. | 2,=10-3i,2, =2 +1;,
8. | z,=—2+6l,z, =1, 23.| 2,=4-8i,2,=1+1;
9. | 2,=1-2,2,=3+4i, 24. | 2, =-21—-6,2,=1-2i;
10.| 2, =2+9i,z, =4 -5i; 25.|2,=—6+1,2,=4-2i;
11| 2, =10—-1,z, =10 +1; 26. | 2, =3—-4i,2,=3+4i;
12.| 2,=2+2i,2,=3+3i; 27. | 2,=-3-2i, 2, _5—|
13.| z, =-1-2i,z, =3i; 28.12,=11-3i,z,=1—-
14.) z, =2i,z, =1-4i; 29. | z, =—2+5i, z, _2|
15.| z, =15-1,z, =1-4i; 30. | z,=7+5i,z,=4-3i;
Ilpumep ohopmnenus 3a0anus 2.

=-1+5i, z,=1-1i;
Pewenue:

1. Cnoxenne:
2,+2,=-1+51+1-i=0+4i =

2. Brrunranue:

2,-72,=-1+51-(1-i) =-1+5i -1+i=-2+6i,
3. YMHOXEHHE:

Z,-Z, =(~1+5i)-(1—i)=—1+i+5i —5i* =—1+i+5i —5-(~1) = —1+i +5i + 5= 4+ 6i;
4. Jlenenwue:

z, ~1+5i (~145i)-(L+i) -1-i+5i+5i° -1-i+5i-5 —6+4i

z, 1-i @-i)-@+) 1= 1+l 2 =3
3aodanue 3.
33.1'II/IH_II/ITC KOMIINICKCHOC YHUCJIO B TpHFOHOMCTpH‘IGCKOfI U TIOKAa3aTENbHOMI (1)opMaX:
1. | z=3+3i 16. | z=-1+1i
2. | z=-6i 17. | z=-1++/3i
3. |z=-3-3i 18. | z=2i
4. | z=1-+/3i 19. | 7=+/3 -]
5 | z=-9i 20. | z=4-4i
6. | z=-10+10i 21. | z=3-3i
7. | z=-3+3i 22. | z=—i
8. | z=8-8i 23. | z=-2i
9. | z=-1-1i 24. | z=4 +4i
10.| z=-2-2i 25. | z=5i
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11.| z=16i 26. | z=7+TI
12.| z=-8i 27. | z=—4-4i
13.| z=1T7i 28. | z=5+5i
14.| 7 =—1—/3i 29. | z=—15i
15.| z=-10i 30. | z=—/3—j
Ilpumep opopmnenus 3adanus 3.
z=11+11-i
Pewenue:
1. OnpezxenﬂeM HeﬁCTBHTeHLHYIO N MHUMYIO 4aCTH KOMIIJICKCHOI'O YHCJIa:
a=11 b=11.

2. Haxomum MOIyIIb KOMIUIEKCHOTO YHCIIA I =~a’ +b? !

r=+112+112 =J121+121=+/2-121=11J2.

3. HaXO,ZII/IM APryMCHT KOMIIJICKCHOI'O YHCJIa:

a 11 1 142 2,

PTYT2 2 22 2
sinp-P_ L _1_ 142 V2,
ro11v2 V2 V2.2 27

CnenoBarteiabHO, ¢ =% paauaH.
4. Tlomy4aeM TPUTOHOMETPUYECKYIO (POPMY KOMILUIEKCHOTO YKCIIa
z=r-(cosp+i-sin go)=11\/§-(cos%+i~sin %} :
5. TTomyuaeM MOKa3aTeNbHYIO (OPMY KOMIUIEKCHOTO YUCIA:

z7=r-e” =11J2-e* |

3aodanue 4.

Pemnre ypaBHeHue:
1] 3x*+75=0 16. | 2x*+8=0
2. | X*+4x+6=0 17. | x* +x+125=0
3. | X’ +6x+14=0 18. | x> +2x+10=0
4. | 2x* =6X+5=0 19| x> _2x+2=0
5 | 2x* +4x+7=0 20. | x> _x+1=0
6. | X*+6Xx+25=0 21. | x> +3x+6,25=0
7. | 4x* +64=0 22. | x2 +2x+3=0
8. | x*+3x+3=0 23. | x* +5x+7=0
9. | x*-5x+2=0 24. | 3x* +243=0
10| x> +x+1=0 25. | x> +4x+5=0
11 2x* +2x+1=0 26. | x* +6x+10=0
12 x* —2x+5=0 27. | _5x* —125=0
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13. X2+2x+2:0 28. | 2x* —=x+5=0

14| 6x% —2x+1=0 29. | 3x*—x+2=0

15,0 2x% —2x+1=0 30. | 5x? +7x+3=0

Ilpumep odhopmnenus 3adanus 4.

X2 —6X+25=0

Pewenue:.

a=1b=-6,c=25.

D=b*-4.-a-c=(-6)f —4-1-25=36-100=—64=64-(-1)=64-i°

—b-v/D 6-+64-i° 6-8i )
X, = = = =3-4i;
2a 2 2
—b+/D 6+\/64—‘i2 6 +8i .
X2= = = =3+4|.
2a 2 2
Otser: 34
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IIpakTuyeckoe 3ausaTue 2 (44)

IlocTpoenne rpada no ycj10BUIO CUTYAIMOHHBIX 32/1a4: B YIPaBJIeHUHU
HH(PACTPYKTYpPAMM HA TPAHCIIOPTE; B CTPYKTYpe B3auMoAeHCTBUS
Pa3JIMYHbIX BHI0B TPAHCIOPTA.

Heab: mnpuoOpereHHe NPAKTUUYECKUX YMEHUH U HABBIKOB PEHICHUS
CUTYAIIMOHHBIX 33/1a4 C UCIOJIb30BAHUEM OCHOBHbBIC MTOHATHUS TEOPUU IpadoB.

3aoaua Nel. Mexny  JeBITbIO  IJIAHETaMH  COJHEYHOM  CHCTEMBI
YCTAaHOBJICHO KOCMHUYecKoe cooOiieHue. PeiicoBble pakeThl JETAlOT 10
cienyromuM Mapupytam: 3emins — Mepkypuit; [Lmyton — Benepa; 3emua —
ITnyron; [lnyron — Mepkypuit; Mepkypuii — Bene; Ypan — Hentyn; Hentyn —
Carypn; Carypn — IOnurep; FOmutep — Mapc u Mapc — Ypan. MoxHO nu
JOJIETETh HA PEMCOBBIX pakeTax ¢ 3emun 10 Mapca?

Pewenue: Hapucyem cxeMmy ycCIOBHS: IUIAHETHI W300pa3uM TOYKaMH, a
MapuIpyThl pakeT — JTUHUSIMHU.

3 H C

Me Y4

B

Puc. 1.
Tenepp cpazy BUIHO, YTO JIOJETETh ¢ 3eMJIM 10 Mapca Helb3sl.

3aoaua Ne 2. JTocka umeer popMy JBOHHOTO KpecTa, KOTOPBI MOTyyaeTcs,
ecyu U3 KBajpata 4x4 yoparh yriioBbI€ KIETKH.

Puc. 2.
Mo>kHO JT1 000UTH €€ XOJO0M IIaXMAaTHOTO KOHS U BEPHYTHCS HA UCXOIHYIO
KJIETKY, TOOBIBAaB Ha BCEX KJIETKAX POBHO IO OJTHOMY pazy?
Pewenue: 3anymepyem NOCIeIOBATEIHHO KICTKH JTOCKH:



2
3456
TLE | 910

1112
Puc. 3.

A Temeph ¢ MOMOIIBIO PUCYHKA MOKAKEM, YTO TaKOW 00X0J TaOIHUIIhI, KakK
YKa3aHO B YCJIOBUH, BO3MOKEH:

10
Puc. 4.

Mg paccMOTpenu JBe HeEmoxoxkue 3amadr. OJHAKO PEmIeHUs dTHUX IBYX
3a/1a4 00beAMHSACT 00IIas ujes — MPEACTaBICHUE PEIICHUs C MOMOIIbI0 rpada.
3amMeTHM, YTO HE Kaxaas KapTHHKA TaKkoTro BHUaa OyJeT Ha3bIBaThCs TpadoMm.
Hampumep, eciam Bac mMONpOCAT HApPUCOBATh B TETPAAU MATHYTOJLHUK, TO TaKOW
pPUCYHOK rpadom He OyHeT.

3aoaua Ne3. B ropone ManenskoM 15 TenedoHoB. MOXHO 71U HUX
COCJIMHUTH TMPOBOJAMH TaK, YTOOBI KaXIbI Tele@OH ObUI COCAMHEH POBHO C
AT IPYTUMHU?

Pewenue: Jloryctum, 4To Takoe coeqrHEHUE TeaedOHOB BO3MOXKHO. Torma
npeacTaBuM cede rpad, B KOTOPOM BEPIIMHBI 0003HAYAIOT TelIeOoHbI, a pedpa —
poBoJia, ux coenuustomue. [logcunraem, CKOJIBKO BCEro MOIyYUTCs TPoBOAOB. K
KOKI0MY TeleOoHYy MOJKIIOUEHO POBHO 5 MPOBOJOB, TO €CTh CTEMEHb KaXKJIOH
BepmiMHbl  Hamero rpadga —5. YToObl HaWTM 4YHUCIO MPOBOAOB, HAAO
MIPOCYMMHPOBATh CTENIEHW BCEX BEPIIMH Tpada ¥ TMOTYyYEeHHBIH pe3ybTaT
pa3nenuTh Ha 2 (T.K. KaXABIH MPOBOJ MMEET JBa KOHIA, TO MPU CYMMHPOBAHUN
CTEIMEHEU Ka)<Iblii MpOBOJ OyIET B3AT 2 pa3a).

5
Ho torpa xonndecTBO MPOBOAOB MOTYYHUTCS Pa3HbIM 15-5 =37,5. Ho at10

YUCJIO HEIeNoe. 3HAYUT HaIlle MPEINOJIOKEHUE O TOM, YTO MOYKHO COCAMHHUTH
KaKJIbIH Tese(OH POBHO C MATHIO IPYTUMH, OKa3aJI0Ch HEBEPHBIM.
Omeem. CoeTMHUTH TeJIE(POHBI TAKUM 00Pa30M HEBO3MOXKHO.

Teopema: JIrob6oti rpad COACPIKUT YETHOE YMCIO HEUCTHBIX BEPIIIHH.
Hokazamenvcmeo.: KonmudectBo pebep Tpada paBHO TIOJOBHHE CyMMBI
CTCICHEH ero BeplinH. Tak KaKk KOJMYECTBO pedep AOKHO OBITH ICJIBIM YHCIIOM,
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TO CyMMa CTETEeHEH BEPIIMH JOJKHA ObITh YETHOWU. A 3TO BO3MOKHO TOJIBKO B TOM
cirydae, eciiv rpad coAepKUT YeTHOE YMCIIO HEYSTHBIX BEPIIIHH.

Ceaznocmo cpagha

Ecte eme omHO BakHOE MOHATHE, OTHOCAIIEECS K rpadaM — TOHITHE
CBSI3HOCTH.

I'pad HazbIBaeTCs c643HbIM, €CTU  JIIOOBIE [IBE €ro BEPIIMHBI MOXKHO
COCIUHUTH nymeM, MmO ecmb HEMPEPHIBHOW IOCIEI0BATEILHOCTEIO  pedep.
CymiecTByeT 1enblid psil 3a4ad, pEHIeHHe KOTOPbIX OCHOBAHO HA TOHSTHH
CBSI3BHOCTH rpada.

3aoaua Ned. B ctpane N 15 roposoB, KaXIblii W3 TOPOJIOB COCIUHEH
YKEJIE3HOM IOPOroil HE MEHEE YEM C CEMBIO IPYTUMU. J[OKa)X)uTe, 4TO U3 KAXKIOTrO
ropojia MOHO 100paThCs B JIFOOOU IPyTOH.

Jloxazamenbcmeo: PaccMoTpuM JBa Npou3BOIBHBEIX A u B ropoma wu
JOIYCTUM, 4YTO MEXIYy HMMHU HET NMyTH. KaXapli M3 HUX COEOUHEH JKEIE3HOU
JIPOTOM HE MEHEE YeM C CEMbIO APYTMMH, IPUYEM HET TaKOTO ropojia, KOTOPbIH
OBLT ObI COEIMHEH C 0OOMMU pacCMaTPUBAEMBIMU FOPOJIaMHU (B TPOTUBHOM ClTydae
cymiecTBoBall Obl yTh U3 A B B). Hapucyem uacth rpada, COOTBETCTBYIONIYIO
TUM TOPOJIaM:

Puc. 5.

Tenepp SIBHO BUIHO, YTO MBI IOJYYUIIM HE MEHEE Pa3iau4HbIX 16 TOponoB,
YTO IPOTUBOPEYUT YCJIOBHUIO 3aJayd. 3HAYUT YTBEPKICHUE JIOKA3aHO OT
MPOTUBHOTO.

Ecnau npuHATh BO BHUMaHUE MPEIBIIYIIEE ONPEIEICHUE, TO YTBEPKIACHHE
3a/layd MOXKHO nepedopMyInpoBaTh U no-apyromy: «Jlokaszars, uro rpad gopor
ctpanbl N cCBS3€H.

Tenepb Bbl 3HaeTe, Kak BBINVIAAUT CBS3HbIM rpad. HecBszublil rpad nmeer
BU/JI HECKOJIBKUX «KYCKOB)», KaXJblii U3 KOTOPBIX — MO0 OTNEIbHas BeplIMHa 0e3
pebep, b0 cBs3HbIA rpad. [IpuMep HecBA3HOTO Tpada BbI BUIUTE HA PUCYHKE:

4

Puc. 6.

-,
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Kaxnpi Takol OTOENbHBIM KYCOK HAa3bIBACTCS KOMNOHEHMOU CEA3HOCU
epagha. Kaxkasi KOMIOHEHTA CBI3HOCTHU MPECTABISET COO0M CBSI3HBIN Tpad u s
Hee BBITIOJHSAIOTCS BCE YTBEP)KIACHUS, KOTOPHIE MBI JOKA3aJIH JJIS CBSI3HBIX TPpadoB.

PaccmoTpum mnpumep 3amadd, B KOTOPOM MCIIOJIB3YETCS KOMIIOHEHTA
CBA3HOCTHU:

3aoaua Ne5. B TpuaeBsToM apCTBE TOJBKO OJHMH BHUJI TPAHCIOPTA — MOE3 .
N3 cromunel Beixoaut 21 popora, u3 ropoxa JlanbHUM — OnHA, a M3 BCEX
OCTaJIbHBIX TOpoAoB, — mo 20. [[okaxkuTe, YTO U3 CTOJHUILBI MOXKHO JOE€XaTh B
ropon JlanbHuM.

lloxazamenvcmeo: IIoHATHO, YTO €CIM HApUCOBaTh rpad >KEJIe3HBIX IT0POr
[{apcTBa, TO OH MOXET OBITh HECBS3HBIM. PaccCMOTpUM KOMITIOHEHTY CBSI3HOCTH,
KOTOpas BKIro4aeT B ce0s cronuiy LlapctBa. M3 cromuubl Beixoaut 21 nopora, a
U3 JIO0BIX APYrHMX ropojaoB, kpome ropoja JlameHuii — mo 20, mo3ToMy, 4TOOBI
BBINIOJIHSJICA 3aKOH O YETHOM YHWCJIE€ HEYETHBIX BEPUIMH HEOOXOIHMMO, YTOOBI U
ropona /lambHUN BXOOWJI B ATy K€ CaMYyK) KOMIIOHEHTY CBA3HOCTH. A Tak Kak
KOMITOHEHTa CBSI3HOCTH — CBSI3HBIA rpad, TO U3 CTOJHIBI CYIIECTBYET MYTh I10
Joporam 10 ropoja JlaneHuii, 4To 1 TpeOOBaNIOCh 10Ka3aTh.

I'pagpot Iiinepa

Bbl HaBepHsika CTalKuUBalIMCh C 3aJadyaMd, B KOTOpPbIX Tpedyercs
HapUCOBaTh KakKylo-mubo (urypy, He OTphIBasi KapaHjall oT OyMaru u MpoBOJIS
KUKy JIMHAIO TOJIBKO OJMH pa3. OkasblBaeTcs, 4TO Takas 3ajada HE BCerna
paspemmrMa, TO €CTh CYIIECTBYIOT (UIypbl, KOTOpPbIE YKa3aHHBIM CIIOCOOOM
HapHUCOBaTh HENb3s. Bonpoc pa3pemmmMoCcTy TaKuX 3a/1a4 TaKKe BXOAUT B TEOPUIO
rpadoB. BrepBrie ero ucciegoBaid B 1736 rogy BENIMKWNA HEMEIKMM MaTEMaTHUK
Jleonapn Oiinep, pemas 3amauy o Kenurcoeprckux moctax. Ilostomy rpadsi,
KOTOpPbIE MOXHO HApHUCOBAaTh YKa3aHHBIM CIIOCOOOM, Ha3bIBAIOTCS ODWJIEPOBHIMHU
rpadamu.

3aoaua Ne6. Mo>XHO 1M HApUCOBATh M300pa)KEHHBIN HAa PUCYHKE Tpad He
OTphIBask KapaHJall OT OyMaru ¥ MpoBOAs Kaxa0€ pedpo pOBHO OJUH pa3?

Puc.7.
Pewenue: Ecnu mpl Oynem pucoBath rpad Tak, Kak CKa3aHO B YCIOBHH, TO
B KaXIyl0 BEpIINHY, KPOME HAYaJIbHOM U KOHEYHOW, MBI BOMJEM CTOJIBKO K€ pas,
CKOJIBKO BbIiiieM U3 Hee. To ecTh Bce BepIIMHBI Ipada, KpoMe IBYX JOHKHBI ObITh
yeTHbIMU. B Halmiem >xe rpade mmeeTcss TpU HEUETHbIE BEPILUHBI, TIO3TOMY €ro
HEJb3 HAPUCOBATH YKA3aHHBIM B YCIOBHH CIIOCOOOM.
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Celtuac MbI 10Ka3anu TeopemMy 00 DUepoBbIX Tpadax:
Teopema: Diinepos epagh 0ondicen umemn He Oolee 08YX HeUeMHbIX 6EPULUH.

3aIlaHI/Iﬂ A CAMOCTOATEC/IBHOI'O PCIICHUSA

1.B ctpane N 100 Bok3anmoB. OT m000ro BOK3ajia 10 JOOOTO JPyroro
MOKHO MpoexaTb. Yepe3 OJuH U3 BOK3AJIOB XOTAT 3aKPBITh MPOE3]T TaK, YTOObI
MEX/y BCEMH OCTaJbHBIMU ObLT BO3MOKEH mpoe3. JloKaKuTe, 4YTO TaKoW BOK3al
HaWJIeTcs.

2.B crpane Z xaxaple 2 ropoja COCAMHEHBI MKEJIE3HBIMU JOPOTaMH C
OJTHOCTOPOHHUM JIBH>KEHHEM. JIOKaXKUTe, YTO CYIIECTBYET T'OpOJ, U3 KOTOPOTO
MOJKHO IpoexaTh B JIIOOON Jpyroil He OoJiee, YeM IO JIBYM >KEJIE€3HOJIOPOKHBIM
My TSIM.

3.Ha caiite coTpyTHHKOB >K€JIE€3HBIX JOPOT BEACTCS aKTHBHAs MEPEIUCKa, B
KOTOPOM y4acCTBYIOT ISITh YeNOoBeK. JIoOKaKuTe, UTO €CIIU KaXKIbIN U3 MATH YEI0BEK
NEPENUCHIBAETCS TOJBKO C JIBYMs JPYTMMH, TO HE HAWAETCS TpeX YEJOBEK,
KOTOpPBIE BCE NEPENUCHIBAIOTCS MEXTY COOOM.

4. Ha Oanker, nocsimieHHOMY aHIO poxkiaenus OAO «PX», npuexaino
MHOECTBO JIFOAEH W3 Pa3IMYHBIX YTOJKOB CTpaHbl. OIMH M3 TOCTEM CKa3all:
«31ecy He HAUAETCs JEBATH YEJIOBEK TAKHMX, YTOOBI Ka) bl ObLT 3HAKOM POBHO C

TpeMs npyrummu». [Ipas im oH?
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IIpakTnueckasi padora 3 (44).
IIpuMeHeHHe NMPON3BOHON K pPellleHUI0 NMPUKJIATHBIX 3a1a4.

[{ens paOOTHI: HAYYUTHCS PEIIAThH 3a/1a4u HA IPUMEHEHHE MPOU3BOTHOM.

Kpatkas teopus.
1. IIpuMeHeHMe NPOU3BOIHOM B PHU3HKe.

Du3uuecKkuil CMoicsl NPOU3BOOHOIL: NPOU3BOOHASA €CHb CKOPOCHMb U3ZMEHEHUS
duzuueckoii genuuunbl.

IIpumep . HaiiTu MTrHOBEHHYIO CKOPOCTD IPU CBOOOHOM TaJICHHUHU.
gt?
PeIHGHI/IC. BaKOH CBO6OI[HOFO maacHus1 HUMECT BUIO X = 7 . MFHOBGHHaﬂ

CKOPOCTb IIPH CBOOOTHOM IAJICHUH PABHA: V,0 =X, T.€. V,uy = Q.

Ipumepl. ITycTh g =q(t) - KOTUYECTBO NEKTPUUECTBA, IPOTEKAIOIIEE YEPES

IIONIEPEYHOE CEYEHUE NPOBOJHMKA 3a BpeMs t. Haitmem cuimy TOka B JaHHBIN
MOMEHT BPEMEHHU t

Pemenue. Cuna moxa ecmo l’lpOMS’@OOHCl}Z om KoJjudecmea Jjiekmpudecmed,

Kak yHxyuu om epemenu, m.e. | = lim Aq_ q'(t),

At—0 At

IIpumep 2. ITycTs n1aH HEOAHOPOHBIA CTEPAKEHb JIUHBI |, m =m(x) - Macca
YaCTU CTEPXkHS JUIMHBI X (OJUH W3 KOHIOB CTEPKHS NMPUHUMAETCS 3a Hayajo
otrcueta). Haiinem nuHEHHYI0 MIIOTHOCTH CTEPKHS B JAHHOU TOYKE X .

Pemienune. Jlunetinas naomnocms cmepoicHs 6 OAHHOU MOUKe eCchb

. Am
NPOU3BOOHASL MACCHL CIMEPIHCHA KAK (PYHKYUU Om €20 ONIUHbL, p = IlmoA— =m'(X),
AX—> X

[110THOCTH CTEPKHS €CTh CKOPOCTh M3MEHEHHUS MacChl YAaCTH CTEPKHS Kak
GyHKIHUU €T0 JTUHBI.

Pewenue ¢uzuueckux 3aoau, CEA3AHHBIX C HAXO0NHCOCHUEM CKOpPOCHMU,
YCKopeHnus u m.o.

Ipumep 1. JlaHo ypaBHEHHE MPSMOJIUHEHHOTO IBMKCHUS Tena: S =3t +2, rae S-
IyTh, POMJCHHBIN TEJIOM, M; t- Bpems, c. Haligure ckOpoCTh T€Ia B MOMEHT BPEMEHU
t=1c.

Pemenne. CkOpOCTh 3TO NPOW3BOAHAS IMYTH MO BpeMEHHW. 3HAYUT: V =S =6t

[ToncraBuB 3HaUE€HHUE BpeMeHHU nostyyum: V (1) =6m/c
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Ipumep 2. Touka ABMKETCA MO 3aKOHY S = %t“ + %t3 + %tz + 2. Haiitu ckopocTh

U YCKOpEHHE uepe3 2 ¢ T1Oocie Hadajga JBWKEHMS (IBMJKEHUE CUMTATh
IPSIMOJINHEWHBIM).
Pemenue. CkopoCcTh 3TO MpOWM3BOAHAS NYTH II0 BPEMEHU. 3HAYUT:

V =S =t®+t*+t. IlojcraBuB 3HaUCHHWE BpEMEHH MOIy4IuM V (2) =16 m/c

Ipumep 3. Teno aBUXETCS MPSIMOIMHEWHO MO 3aKOHY S(t) =1+t +t°. Haiitu ero

KHHCTHUYCCKYIO SOHCPIUIO 4CPC3 5 ¢ mocne Havana ABMOXKCHMA, CCIIM MacCcCa TCJia 3 KT.
2

o mv o
Pemenue. <D0pMyna HaXO0XKICHUA KHMHCTHYCCKOU SHCPIHUH: Ek = HaI/IIleM

CKOpOCTh Tema. V =S =2t+1, V(5)=11. Kunernueckass sHeprusi Tejla COCTABHT:

*
E, = 2121 =1815.

2. PelmieHue 3KOHOMHYECKHUX 33124 C IOMOIIbIO MPOU3BOIHOI.
IIpumep 1. BriOpats ontumanbHblii 00beM npousBoacTBa N dupmoil, pyHkums
IpUOBLIH KOTOPOI  MOKET OBITh CMOJIEIMPOBAaHA 3aBUCUMOCTBIO: F(() = g - 8(

+ 10.

Pemenue: OntuMalibHbI 00BbEM MPOU3BOJICTBA €CTh MPOW3BOAHAS OT (PYHKIIUU

npubsutn, T.€. N=F(q)
F(a@) =R'(@)-C(a)=29-8=0— Qexr = 4
[Tpu g < Qexer =4 — F'(Q) < 0 1 mpuObLIL yOBIBAaET
[Tpu q > Qexr =4 — F'(q) > 0 1 mpuOBLIL BO3pacTaeT
[Ipu q = 4 npuObLIb NPUHUMAET MUHUMAJILHOE 3HaYEHUE.
Xon paboThl.
1 BapuaHT.

1. JlaHOo ypaBHEHHE MPAMOIMHENHOTO ABMKEHMs Tena: S=2t3-8t+2, rae S- myTs,

MIPOMICHHBIN TelloM, M; t- Bpewms, c. HaiimuTe ckopocTh Tena B MOMEHT BpemeHH t=3 C.
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2. Touka mBWXETCS MO 3aKOHY S :%t“ +%t3 +%t2 +2. HaliTu CKOpOCTh U yCKOpEHHE

qcpe3 3 ¢ mocJje Havaa JABHIKCHU S (I[BI/I)KCHI/IG CUHUTAaTh pr[MOJIPIHGfIHLIM).

3. Iycts q=t® - 4t +8- KOJIMYECTBO JIEKTPUYECTBA, MPOTEKAIOLIEE YEPE3 MOTEPETHOE
CeueHre MPOBOIHMKA 3a BpeMs t. Haliiem cuimy Toka B JaHHBII MOMEHT BpeMeHH t =2C.

4. IlycTh AaH HEOJIHOPOJHBIM CTEPKEHb JIJIMHBI |, Macca HEOJHOPOJHOTO CTEPKHS
MeHseTca 1o 3akoHy: M=2x3 -8x +12. HaliTu JMHEHHYIO IUIOTHOCTH CTEPXKHS B
JAHHOU Touke X =4

5. Ilpubbus ¢upMel 3amaHa 3aBucuMocThiO: F(Q) =4 ¢? - 49 + 12. Haiitu

ONTUMaTBHBIA 00bEM TTpon3BoACcTBa N (hUpMBI.
2 BapHUaHT.

1. Jlano ypaBHEHHE NPAMOIMHEHHOrO ABMKEHMs Tena: S=3t2-5t+2, rne S- myTs,

MPOMICHHBIN TelloM, M; t- Bpewmsi, c. HaiimuTe ckopocTh Tea B MOMEHT BpeMeHH t=4 C.

1 1 1 .
2. Touka JOBMOKETCS 1O 3aKOHY S =Zt4 +§t3 +§t2 +2. HaliTu CKOpOCTh U YCKOpPEHHE

yepes 4 ¢ mociie Havalia JBMKeHUS (ABMYKEHHUE CUUTATh MPSIMOJIMHEHHBIM).

3. Ilycts = 3t? - 5t +8- KOIMYECTBO JIEKTPUUECTBA, IPOTEKAIOIIEE YEPE3 MOIEPEUHOE
ceUYeHue MPOBOAHMKA 3a BpeMsl t. Haiinem cuity Toka B JaHHBIA MOMEHT BpeMeHH t =3C.

4. TlycTh naH HEOJIHOPOJHBIM CTEp)KEHb JJIMHBI |, Macca HEOIHOPOIHOTO CTEPKHS
MeHseTcs 10 3aKoHy: M=3X? -5X +12. Halitu JMHEHHYIO MIOTHOCTH CTEPXKHS B
JTAHHOU TouKe X =4

5. TlpubGbine GupMbl 3agaHa  3aBucHMOCTBIO :  F(Q) = 5¢% - 59 + 12. Haiitu

ONTUMAJIbHBIA 00BhEM TTpon3BoicTBa N hUpMEL.
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IIpakTnueckoe 3ansatue 4 (44).
IIpuMeHeHMe HHTErpajia K pPelieHHI0 MPUKJIAAHBIX 32/1a4.

HGJIBZ O3HAKOMMUTLCA C IPUMCHCHUCM UHTCIpalia AJiid pCIICHUA 3a/1a4 U
BBIITOJIHUTD 3aJaHUA.

KPATKAS TEOPUSI.

Ilycte TpeOyeTcs HaWTH 3HAYCHHE KaKOW — JMOO TCOMETPHYCCKON HIIH
bu3ngeckoil BenmnuuHbl A (TUromanb GUrypbl, 00beM Teia, JaBICHUE JKUIKOCTH
HA BEPTUKAJIBHYIO IJIACTUHY M T. [I.), CBSI3aHHOW ¢ OTpe3koM [a, b] m3menenus

nepeMeHHon X. JIJIsi HaXOJIeHusl 3TOM BEIWYHUHBI A MOYKHO PYKOBOJICTBOBATHCS
b

METOJIOM MHTETPaIbHBIX CyMM. Mickomast BenmndauHa A = J. f(x)dx.

a
PaGoTra mepeMeHHOM CHJIBI. Ilycte marepuasibHasg Touka M mnepemMeraercs
BIOJb ocu Ox mon nedctBueM mnepemeHHou cuibl F = F(x), HanpaBneHHOMN
napajuienbHo 3Toi ocu. PaboTa, mpou3BeieHHAs: CUIION MPU MEPEMEIIEHUHA TOUYKU
M w3 monokeHuss x = a B noyiokeHue x = b, Haxomutcs mo Qopmyne: A =

TF(x)dx.

IMpumep. Kakyto paboTy HyKHO 3aTpaTuTh, YTOOBI pacTAHYTh NpyxuHy Ha 0,05
M, eciu cuna 100 H pactsarusaet npyxuny Ha 0,01 m?

Pemenue: Ilo 3akony ['yka ympyras cuia, pactsruparomiasi Mpy>KUHY, IpoO-
HOpIIMOHANIbHA ITOMY pacTshkeHuio x, T. €. F = kx, rne K — xoadduiment
nponopiroHanbHocTH. CorjacHo ycnoBuio 3agaun, cuia F = 100 H pactaruBaer
npyxuny Ha x = 0,01 M; cnemoBarensuno, 100 = Kk 0,01, orkyma k = 10000;

caenoBatensHo, F =10000x.
0,05

" 0,05
Hckomas pabora A = IF(x)dx= I 10000 xdx = 5000x° 0 - 12,5(/1K).
a 0

IIyrh, npoiiieHHbI_TeJaoM. [lycTh MaTepualibHas TOYKA MEPEMEIIAETCS IO
OpsMOi ¢ TiepeMeHHON ckopocThio V =V(t). Torna mnyTh S, HpoiaeHHBIN €f0 3a

t
IPOMEXKYTOK BpeMeHH oT t, 110 to, MoxHO onpenenuTs 1o hopmyne: S = J'v(t)dt
4
IIpumep. Haittu myTh, NpOWIECHHBINA TEJIOM 32 4 CEKyHIbl OT Hayajna JBHKCHMS,
eciu ckopocth Tena V(t) = 10t + 2 (m/c).
Pemenne: Ecmu v(t) = 10t + 2 (m/c), TO TyTh, MPOWICHHBIN TEJIOM OT Hadaja

memkennss (t = 0) 1m0 koHma 4-  CEKyHIbI, paBeH S =
4

[@ot +2)dt = 5t°

0
BriuncjaeHnue Macchl CTEPKHA NePEeMEHHOW MJIOTHOCTH.

4 |4
+2t| =80 +8=88(n).
0o o
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Bbynem cuutath, 4TO 0Tpe30K [a; b] ocu OX uMeeT Maccy ¢ nepeMeHHON JTMHEeHHON

IIJIOTHOCTBIO \x120 Tac \x) . HEIIPEPbIBHAA Ha OTPE3KE |a, b HKIM.
9
A

M= J‘ olxdx
OO01rast Mmacca 3TOro OTpe3Ka 2

Ipumep. Beruuciuts maccy crepkHs Ha oTpe3ke oT 0 10 2, €Cliu €ro INIOTHOCTh
3amaétes GyHkiumei €%/ x+1

k] 2 xﬂ .
M=Iplxldx M=J‘Ix+1ldx=[3+x =4

Pemenmne: 2

i

3aganus.

1 BapuaHT.
1. Kakyto paboTy HY>XHO 3aTpaTuTh, 4TOOBI pacTsIHYTh NpykuHy Ha 0,08 M,

ecnu cuna 120 H pactarusaer npyxuny Ha 0,04 m?

2. Haiitu yTh, IPOMICHHBIN TEeOM 3a 4 CeKYH[Ibl OT Hayaia JBUKEHUS, €ClIn
CKOpOCTb Teja
V (t) =8t - 3 (m/c).

3. BeramcauTe Maccy cTepKHsS Ha OTpe3Ke OT 2 JI0 5, €Clid €ro IUIOTHOCTH
3amaéres pyHkmen p(x) =2x-1

BAPHAHT.
Kakyto pa®oTy Hy>XHO 3aTpaTuTh, 4TOOBI pacTsIHYTh NpykuHy Ha 0,08 M,

ecnu cuna 120 H pactarusaer npyxuny Ha 0,04 m?
2. Haiitu myTh, IpOACHHBIN TeIOM 3a 4 CeKyH/BI OT HaJyalla IBWKEHUS, eCIH

- IN

CKOpOCTb TeNa
V (t) =8t - 3 (m/c).

3. Beruucauth Maccy cTep:kHS Ha OTpe3Ke OT 2 0 5, eClH ero IIOTHOCTb
3amaétes pyHkuen p(x) =2x-1
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IIpakTHyeckoe 3ansaTue 5(24).

IIpumeHeHune 00LIKHOBEHHBIX MU (depeHIUANbHBIX YPABHEHUI PH PellIeHU U
NPHUKJIATHBIX 3a1a4.

Heasb: chopmupoBath MNpakTUUECKHUE YMEHUSI TMPUMEHATh  TEOPHUIO
nudepeHnanbHbIX YPaBHEHUHN TP PEIICHUHN MPUKIAIHBIX 3a/1a4.

IIpumep 1: Haiitu 3akoH ABWXKeHUs Tena 1o ocu0x, eciau OHO Hayaso
JBUTAThCA U3 TOUku M (4;0) CO CKOPOCTBIO U = 2t + 3t°.

Pemenne: [Ipy npsAMOIMHEHNHOM JBHKEHUU CKOPOCTH €CTh MPOU3BOAHAS OT

dx . dx )
nyTH 1o BpeMeHu. O003HaYuB MyTh Ye€pe3 X, UMEeeM U =—; Torga — = 2t + 3t°,

i dx = (2t +3t? )dt. [Tpounterpuposas, nmoayunm X =t> +t> + C. Tak kak X=4
npu t =0, To, moJICTaBUB ATH 3HaUCHHUs B 00IIee penieHue, HaxoquM C =4. Utak,
3aKOH JIBW)KEHUS Tella uMeeT Bug X =t° +t° + 4.

Ipumep 2: /[aHo ypaBHEHUE CKOPOCTHU ABUKEHUS JIOKOMOTHBA
v =2t2 -2t +1(M/p).
Haiitn ypaBHEeHUE ITyTH, €CIIM JIOKOMOTHB 32 IIEPBBIE 2¢ MpOIIeN myTh 11 m.

Pemenne: [Ipy npsAMOIMHEWHOM JBUKEHUU CKOPOCTH €CTh MPOWU3BOAHAS OT
nyTd 1o BpeMeHu. [lonyunnm nuddepeHnnansioe ypaBHEHUE EPBOTO MOPSAIKA C
pa3IeIAIOIMMHUCS IEPEMEHHBIMH.

v=¢g,
ds

V=—,
dt

212 —2t+1:$ wm  (2t2 -2t +1)-dt=ds

[Ipounterpuposas, nonyuuMs=t°®—t*>+t+C. Tak kak 3a mnepsble 2 C
JOKOMOTHB TIporien myTh 11 M, To, MOACTaBUB 3TH 3HAYEHHUsS B 00IIEe pelIeHHe,
HaxoquMC =5. CrenoBaTenbHO, ypaBHEHUE NYyTH JIOKOMOTHBA HMMEET BUJI:

s=t°—t* +t+5.
IIpumep 3: CocraBuTh ypaBHEHME KpPHUBOU, NPOXOASIIEN 4YEPE3 TOUYKY
M (2;—3) U UMEIONIEH KacaTeabHYIO ¢ YIJIOBBIM K03 duiimeHTom 4x — 3.

Pemenne: CoriacHo ycloBUIO, UMEEM

g_y:4x—3,nnndy=(4x—3)dx'
x
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[Ipounterpuposas, mnoayuuMm Y =2X>—3Xx+C. Hcnonb3ys HayaibHbIE
ycnoBust X=2 u y=-3, HaxonuMm C =-5. CiegoBaTenbHO, HCKOMOE YpaBHEHHE

uMeeT BUj Y = 2X* —3X —5.

IIpumep 4: Bpamaromuiicss B XKUAKOCTUA JUCK 3aMEJJISIET CBOIO YTJIOBYIO
CKOpPOCTh 3a CUET TPEHHMS, NPUYEM Cujla TPEHHUs MPOMOPIHOHAIBHA YTJIOBOM
ckopoctu. Haiitu: 1) ckopocth Bpamenust aucka B MmomeHT t =120 c, eciu npu
t=00n Bpamascs co ckopocteio 12 pad/c,a mpu t=10c ero ckopocts crana

8 paod/c; 2) MOMEHT BpeMeHH, KOT1a CKOPOCTh BPAILICHHUSI UCKA OKaKETCsl PABHOM
1pad/c.

Pemenue: HYCTB @ — YyrjoBasa CKOPOCTb BpalllCHUA AOUCKA B MOMCHT
BpECMCHHU t Torma 3amemiicHUA BpalCHUA AUCKA IO BOS,Z[CﬁCTBHGM CUJIbI TPCHUA

paBHO ki
dt
dw
CornachHo YCJIOBHIO, ' =k, rae K— KodhpuIeHT

IIPOINMOPHHUOHAIIBHOCTH. PaBI[eJII/IB IMCPCMCHHBIC U UHTCTPHUPY:, 11O TYIHUM

d_w:kdt,jd—wzkjdt, Inw=kt+C,
w w

kt+C kt C

OTKyJaw =€ =€ -,

w=C, e (1)
Haiinem nocrosiHHyro BenuurHy C, IPU HAaYabHBIX YCIOBHAX @ =12 paod/c

nput =10. IMoacrasus 5>Tu 3HayeHus B paseHcTBO (1), umeem 12=C -e*°, T.e.

12=C,. Takum obpazom,
w=12-¢e". (2)

Haiinem umuciioBoe 3HaueHuUe K o caemyromum nmanueiM: t=10 ¢ wm
® =8 pad/c. TloncraBuM 3TU 3HAUYCHHUS B PAaBEHCTBO (2):

8=12-e"",

e' :g, 10k Ilge=1g2-1g3,

K= lg2-1g3 _ Ig3-Ig2 _0,4771-0,3010
10lge 10lge 10-0,4343
[ToncraBuB 3HaueHue K B paBeHCTBO (2), OTydInM
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o = 12 . e—0,0405t ] (3)
Haiinem ckopocts BpameHus aucka B MoMeHT BpeMenu t =120c. TloncraBum
B paBeHCTBO (3) 3HaueHue t =120:
w=12-¢""® =12.*° = 0,09 pad)c).
OmnpenensieM, B KakOi MOMEHT BpEMEHH JUCK OyJeT BpamarbCsi Co
CKOpPOCTBIO 1(pa0/ c). [ToncraBuB B cooTHolieHue (3) 3HaueHue @ =1, umeem

1=12. %% g ¥ = é :—0,0405Ige =lgl-Ig12,

lgl12 61(c).

" 0,0405lge

33[[3HI/IH I CAMOCTOATC/IBHOI'O PCIICHUA

1. Haiinure 3akoH ABuxeHuUs Tena no ocu Oy, ecaum OHO Hayalo JBUTAThCA U3
touku M (0;6) co ckopocThio v = 4t —6t’,

2. JlaHO ypaBHEHME CKOPOCTH JBHKEHMS JokomoTuBav = 3t% — 4t + 2(M/0).
CocTaBbTe ypaBHEHHUE IYTH I10E€3/1a, €CIM JOKOMOTHB MPOLIEI 3a IEpBbIE 4 ¢

yTh, PaBHBIN20 M.
3. CocTaBuTh ypaBHEHHE KpHWBOH, NPOXOAAIIEH dYepe3 TOUKY M(2;—1) u

UMEIOIIEH KacaTeIbHYIO C YIJIOBBIM KO3 duimenTom K =—.

2y
4. CocTaBuTh ypaBHEHUE KPUBOH, MPOXOJAIIEH Yepe3 TOUKY (1;4), U1 KOTOPOU
OTPE30K KacaTeIbHOM MEXIy TOUYKOW KacaHUsi M OChIO aOCUUCC JEIHUTCS
II0TI0JIaM B TOYKE nepecedeHus ¢ ocbro 0y .
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IIpakTuyeckoe 3ansaTue 6 (24).
Pemenne NpuUKJIaHBIX 32124 C IPUMEHEHHEM YHCJIOBBIX PSI0B.

Heas: chopmupoBarh MpakTUUECKUE YMEHUS U HABBIKA MPUMEHSTH TEOPUIO
YUCJIOBBIX PSJIOB IIPU PEIICHUH 3a]1a4.

YUuciaoBoin psAA — DOTO BbIpaXKEHUWE BUIA a, +a,+..+a +..

a,,d,,..,d,... Ha3bIBAIOTCA uWleHamu pAoa.
II0CJIE0BATEIbHOCTb.

Yucna
OHu 00pa3yloT OECKOHEUYHYIO

OO0muii 4ieH psiga — 5TO WIEH g, ¢ MIPOU3BOJILHBIM HOMEPOM. COKpalleHHO

psi 0603HAYAIOT CITEAYIOMUM 00pasoM: Y a, .
n=1
YacTHuHbIEe CYMMBI psiia — 3TO CYMMbI KOHCYHOI'O 4YMCJia YJICHOB psja.
Sl = al,
82 = al + 8.2 f
S;=a,; +a, +ag,

Mpumep 1: Nau psx 32" *+8  Haiirtu S,,S, .
n 5

=1

Pemenune: 1) S, =a +a_,S =a +a_ +a_+a .
2 1 2 4 1 2 3 4

3146 9 .o

1 5 5
2 3246 _12_,, 5 -18+24=42,
5 ® S,=18+24+3+36=108.

3-3+6 _15

a, = =—=3,
5 5

4 _3-4+6 =§:3,6
*° 5 5

OtBer: S,=42,S,=108.

0 1
o 2: Haii .
pumep 2: Haiit cymMMy 4JICHOB psija nz=;‘ (2n-1)-(2n+1)

Pemenne: Haxoaum yacTU4HBIE CyMMBI YJICHOB Psa:

S, = 1. S,=u,+u —l+i—z'8 =u,+U,+U —E+i—§'
S N T T T TR A
S,=u +u,+U,+u §+i—ﬂ
4 1 2 3 4 7 63 9’
1234 n
3anuiieM nociaeq0BaTeIbHOCTh YaCTUYHBIX CYMM: —,—, =,
3579 2n+1
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n 1

2n+l1 ,_ 1
n

OOmm  4wieH DJdTOM  IIOCHEeNOBATEILHOCTA  €CTh

CraenoBaTteibHO,

1 1 1

S=IlimS = Iim—l =3 Wrax, psig CXOAUTCS ¥ €r0 CyMMa paBHA — .

24—
n

IIpu3HaKu CXOAUMOCTH PSAAA

1. HeoO0xoanmblii npusHak cxoaumoctu: Eciu psan Zan CXOJHMTCS, TO
n=1

OOIIMif YJIeH pAfa a, CTPEMMTCS K HYJIIO IIPU HEOTPAaHMUEHHOM BO3PAacTaHUM N
(mpun — o). lim a, =0.

nN—oo
= n
IIpumep 3. VccienoBath psij 1o HEOOXOAUMOMY MPU3HAKY D ———— .
nZ:;lOOOn +5
Pemenue: Haxonum
n
IimlOO()nS: Iimmz lim 1 1 _ 1 #0
o0 n © o
n— + n— n L2 o 1000+5 1000+0 1000
n n n
CrnenoBatenbHO, P pACXOIUTCHA.
2. Ipusnak HanamoOepa: Ilycts nan psn Zan C MHOJOXKUTEIbHBIMU

n=1

a
o - n+1
yiieHaMu. Ecim 711 3TOr0 psija CyIiecTByeT KOHeUHbIH mpeaen lim =p, 1O

n—e d,
npu p< 1 psan cxomutcs, a npu p> 1 psan pacxoautcs. (Ilpu p = 1 Bompoc o
CXOJUMOCTH PsiIa OCTAETCsl HEPEUIEHHBIM B 3TOM Cllydae TpeOyeTcsl UCCIIeI0BaTh
PAI C MOMOUIBIO JPYTUX METOOB).

Ilpumep 4: HccnemoBaTh psii Ha CXOJIUMOCTb, IPUMEHSISI TPU3HAK
Janam6Gepa:

~ 3n+5

a
Pemenne: [IpeoOpasyem BelpakeHne —* :

n

a,, _(n+1)-3" (n+1f 37 1 (1+ 1)5

a = 3n+l+1 . n5 nS 3n+2 3 ’ n

n

5
a i 1
lim—L = § . Ilm(l+ —j = 5 <1. Psan cxonutes o npusHaky Jlamamobepa.
n—oo a n—oo n

n
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3. Mpusnak Komm: IlycTs nam psan  ».d, C HOJOKUTETbHBIMH

yineHamu. Eciu i atoro psaaa cymectsyet npeaen lim Y/a, =g, tonpu <1
n— oo

psan cxogutcs, a npu 0> 1 psag pacxoaurtcs. (Ilpu q = 1 Bonpoc 0 cX0aAUMOCTH
psAoa OCTaeTcs HEPEIIEHHBIM B 3TOM Ciy4yae TpeOyeTcs HcCiaedoBaTh psl C
MIOMOIIBIO IPYTUX METOJIOB).

IIpumep 4. UccaenoBarts psaa no npusnaky Komm Z( -1 j

o\ 2n+1
Pemnenmne:
n 1 1
. n=1Y" . (n-1 P 1--
limg/a, = limp = lim = lim - — jim — D =~ <1
n—oo n—oo 2n+1 n—ol\ 2N+1 n—>00@+1 n_>002_|_1 2
n n n

CHGI[OB&TCJIBHO, pAx CXOOUTCH.

3az{amm A CAMOCTOATEJIbHOI'O PCIICHUSA :

3apnanme 1. Haiinure nepBble MATH YIEHOB pPsiia MO €ro 3aJaHHOMY OOIIeMy
uyneny. Haiitu yactuuHble CymMmBl S, U S, .
2n _2"+3 1+(-2)"

_ 1
U, =——:3) U, =——————:4) u :_1nl_ .
2n—1 ) tn on+l ) Un n ) Up = (1) 2n+1

1) u, =

3amanue 2. MccnenoBath psii HA CXOAUMOCTh. CaMOCTOSITEILHO ONPEAEIUTh U
yKa3aTh MPU3HAK CXOAUMOCTHU

D RLIED R )2“2—”” i[s J

-8 +1
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IIpakTuyeckoe 3ausaTue 7(24).
Pemenne NpuKJIaHBIX 32124 € HCNO0JIb30BAHHEM KOMOMHATOPHUKH.

Heab: 3akpenuTh NPAKTUYECKUE HABBIKM  MPUMEHEHHUA  (HopMyI
KOMOMHATOPUKH MPU PEUICHUH MPUKIAJIHBIX CUTYallMOHHBIX 3a/1a4.

IHHEPECTAHOBKHA

IlepecTanHoBKaMU W3 n-3JIEMEHTOB HA3bIBAIOTCA TaKUE COCIMHEHUS,
KOTOPBIC OTJIUYAIOTCS JAPYT OT JPYyra TOIBKO MOPSIKOM PACIIOIOKECHHUS.

O0o3HaueHMe YUCIIA IEPECTAHOBOK U3 N-3JIEMEHTOB!

P, =n!, n— KoIn4ecTBO JIEMEHTOB,

n! («3H dakropuany) = 1-2-3-...-(n-2)(n-1)n.

PASMELIEHUSA

1) Teopema o0 BbIOOpe IBYX 3JIEMEHTOB C Y4€TOM UX MOPSAKA
Ecny MHOXXECTBO COCTOUT U3 1 3JEMEHTOB U TpeOyeTcsl BBIOpaTh U3 HUX JBA
3JIEMEHTA, YYUTHIBAas UX TOPSIOK, TO TaKOW BHIOOP MOXHO mpousBecTH n(n-1)
croco0amu:
A,f =n(n—1), rae 4° - YUCJI0 pa3sMelLIeHUH U3 7 JIEMEHTOB 110 2.

2) PazMenieHusiMu U3 m 3JI€MEHTOB 0 1 HA3bIBAIOTCS TAKUE COCIUHCHHS,
KOTOPBIE COZIEpKAT 71 HIIEMEHTOB U3 MHOXKECTBA /71 3JIEMEHTOB U OTJIMYAIOTCA JIPYT
OT Jpyra JJM0O CaMUMHU 3JIEMEHTAMH (COCTaB), INOO MOPSAKOM UX PACIOJIOKEHUS.

o,  n m!
OGo3HavyeHue Yucaa pasmereHuii: A’ :—( " m — o0l1ee KOJIMYECTBO
m—n)!

QJICMCHTOB, 71 — KOJIMYCCTBO OT6I/IpaeMI)IX 9JICMCHTOB.

COYETAHUA

B ciydasix, B KOTOPBIX MOPSAOK HE BaXKEH, UCIIOIb3YEM COUEMAaHUAL.
1) Teopema o BbIOOpE ABYX 3JIeMEHTOB 0€3 yueTa uX MopsaKa

Ecam MHOXECTBO COCTOMT W3 7 DJIEMEHTOB M TpelyeTcs BBIOpaTh JiBa

o n(n-1

JeMeHTa 0e3 ydeTa MX TOopsJKa, TO TaKOW BBEIOOP MOXKHO TPOU3BECTH =Y

crocobamu:

, n(n=1)

cz=077
2

2 (4uco BCceX BHIOOPOB JIBYX DJIEMEHTOB Oe3 yuema ux nopsoka u3 n JaHHBIX

AJIEMEHTOB).

, Te C?(«13 U3 3H MO0 JBa») - YMCJI0 COYETAHUI U3 1 JJIEMEHTOB 10
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2) Uncjio coueTanuii M3 N 3JIeMEHTOB Mo K:

|
C¥ - («3H (akTopuanmy) = 1-2:3-...-(n-2)(n-1)n.
kI(n—k)!
3) @opmyJia Ajs yHPOIeHUs BbIYNCJICHUI:
Ck—Crk CB =C2 = 152# _ 105,
4) Kosim4ecTBO BLIOOPOB 71 3JIEMEHTOB M3 1 3JIEMEHTOB:
C'=1,TK.

TaKOU BI)I60p CHHHCTBCHHLIﬁ — HaJ0 B3siTb BCC MHOKCCTBO LICJIMKOM.

5) Koamm4yecTBO BHIOOPOB () 3J1eMEHTOB U3 1 3JIEMEHTOB:
C’=1,
T.K. TAKOW «BBIOOP» €TUHCTBEHHBIN - HUYETO HE BEIOMPACM.

IIpumep 1: Ckoapkumu criocodamu MOTYT OBITh PACCTAaBJIECHBI 8 YYaCTHUI]
¢unanbHOrO 3a0era Criaprakuaabl Ha 8 OETOBBIX TOPOXKKaX?
Pemenne: Yuciio crocoGoB paBHO YHCIy MEPECTAHOBOK M3 8 HIIEMEHTOB.
ITo popmyre uncna nepecTaHOBOK HAXOJUM, UTO
P =81=1-2-3-4-5-6-7-8=40320.

Hpumep 2: I'pymma 21 TIIC B 3-em cemectpe m3ywaror 13 mpeaMerTos.
CKOJIBKUMH CIIOCOOAMHM MOKHO COCTaBUThH PacIliMCaHHE Ha OJIUH JIeHb, YTOOBI B
HeM ObUIO 3pa3fInyHbIX NMpeaMeTa?

Pemenne: Jltoboe pacnucaHve Ha OJUH JE€Hb, COCTaBJICHHOE U3 3
Pa3IMYHBIX TPEAMETOB, OTIWYaeTCsS OT JAPYroro JubOo TMpeaMeTraMmu, 00
MOPSJIKOM CJICIOBAaHUS TPEAMETOB. 3HAUYUT, B OTOM IMpUMEpPE peyb HJET O
pa3MenieHusax u3 13 anemMeHToB 1o 3.

\ 13 13
4=

e =--=11.12.13=1716.
(13-3) 10

Ipumep 3: W3 20cTyneHToBy4eOHOM TpymHmbl HAA0 BBIOpATh TpeX
nexypHbIX. CKOJIBKUMU CIIOCOOAMU MOKHO CJI€JIaTh 3TOT BHIOOP?

Pemenne: Kaxnpiii BbIOOp OTIMYAETCS OT JAPYroro Xotsd Obl OJHUM
JEKYpPHBIM. 3HAYUT, 3/1€ECh PEUb UJIET O COUYETaHUAX U3 20 AIEMEHTOB 110 3.

Nwmeem:

20! 200 18-19-20
C3 = = = =3-19-20=1140.
(20-3)31 173! 6

IIpumep 4: U3 silyka ¢ MHCTpPYMEHTAMH, B KOTOPOM JIEKUT 9 HANMUIIbHUKOB
n 6 racyHbIX KIIOYEH, HAI0 BHIOpaTh 3 HAMMJIBHUKA M 2 Tac4YHBIX KJIIOYA.
CKOJBKUMHU CIIOCOOAMU MOKHO MAacTep MPOU3BOACTBEHHOTO OOYYEHHS MOXKET

cAenaTh TaKou BEIOOD?
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Pemenue: Bribpars 3 HanmibHuKa U3 9 Moxkno C. crocoGamu, a BHIOpaTh
2 raeyHbIX Kimo4a u3 6 MoxkHo C/ crmocobamm. Tak Kak NMpH KakIoM BbIOOpE
HAIWJILHUKOB TA€YHBIE KIIFOYH MOKHO BBIOparth C. croco0aMu, TO c/ieaTh BEIOOD
MHCTPYMEHTOB, O KOTOPBIX TOBOPUTCS B 3aj1aue, MoskHO C! - CZ crmocobamu.
Nmeem:

=7-4-9-5=1260.

c3 ot 9 6 _7-89-56
70 BL3l 4L 6-2

?.az:amm AJIA CAMOCTOATECIbHOI'O PCIICHUSA

1. CkonpkuMu criocobamMu MOTYT OBITH paccTaBiieHbl 5 ydacTHUI] (PUHAIBHOTO
3abera Craprakuaabl Ha 5-TH OEroBBIX TOPOKKAX?

2. Boraucnuts P, A, C;.

3. Coxparuts apo0b 12! (20_11)!,(7+5)!'3!.

6! 4l 1

4. Ha craniuu 7 3anacHbIX myTed. CKOIBKUMH CI0cO0aMU MOKHO pacCTaBUTh HA
HuX 3 nmoe3na?

5. CKOJIBKO CYILECTBYET IMEPECTaHOBOK OYKB CJIOBa «MAIIMHUCT», B KOTOPBIX

OYKBBI M, Q, Il CTOSIT PSIIOM?

6. CkonpKkUMH CIIOCOOAMH MOYKHO PacCTaBUThH Ha MOJKE 12 KHUT, U3 KOTOPBIX 5
KHUI — 3TO Y4€OHHUKHM IO KOHCTPYKIMU U PEMOHTY BaroHOB, TaK, YTOOBI
y4€OHUKH CTOSIIU PSIZIOM B MIPOU3BOJIBLHOM MOPSAIKE?

7. B BTXKXT opranu3oBaHbl COpeBHOBaHMS MO (PyTOOITY, B KOTOPBIX YYaCTBYIOT
12 crynenueckux komani. Kaxxaas komaHaa npoBesa ¢ KaXI0i U3 OCTAIBHBIX
110 OJTHOM UIPE HAa CBOEM IIOJIE M IO OJJHOM UIpe Ha noJje conepHuka. CKOJIBKO
BCETo Urp ObUIO CHITPaHO?
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IIpakTuyeckoe 3ausaTue 8 (24)
Pemmenne NpuUKJIaHBIX 32124 HA HAXO0K/I€HHE BEPOSITHOCTH COOBITHS.

Heab: 3akpenuTh MPaKTUYECKHWE HABBIKM MPUMEHEHHS (QOpMyT Teopuu
BEPOSATHOCTEH IIPU PELICHUHN NIPUKIIAJHBIX 3a/1a4.

Kpamxue meopemuueckue ceedenus

Bepoamnocmoto  coobimus A HA3BIBAIOT  OTHOILIEGHHWE  YHMCTA
OJIaronpUATCTBYIOIIUX ATOMY COOBITHIO HCXOJOB K OOIIEMy YHCIy BCeX
PAaBHOBO3MOYKHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX HCXO0J/I0B, 00Pa3yIOUUX MOJIHYIO
rpynmy. UTak, BeposSsTHOCTh cOOBITUA A omnpeaenseTcs GopMyioit

p(a)="
n
BeposTHOCTB 110000 COOBITHS YAOBIETBOPSET ABOMHOMY HEPABEHCTBY
O0<P(A)<1.

Teopema  cjokeHHST  BEpPOSITHOCTE  HECOBMECTHBIX  COOBITHH.
BeposATHOCTh MOSABJIEHHUS OJHOTO W3 HECKOJIBKHUX IIOMAPHO HECOBMECTHBIX
cOOBITHH, 0€3pa3INYHO KAaKOT0, paBHA CyMME BEPOSITHOCTEN ATUX COOBITUI:

P(A+B)=P(A)+P(B);
P(A + A, +..+A)=P(A)+P(A,))+..+ P(A,).

Teopema ci0:keHHsI BEPOSITHOCTEH COBMECTHBIX COOBITHIl. BeposTHOCTH
NOSIBJIEHUSI XOTA OBl OAHOTO M3 JABYX COBMECTHBIX COOBITUM paBHA CyMMe
BEPOATHOCTEN 3TUX COOBITHI O€3 BEPOATHOCTH UX COBMECTHOTO MOSIBJICHMUS:

P(A+B)=P(A) + P(B) — P(AB).

CoObITHS HA3BIBAIOTCS HPOMUBONONONHCHBIMU, ECITU B YCIOBUSAX HCIIBITAHUS
OHH, SIBJISSICh €70 UCXOJAaMHU, HECOBMECTHBI.

Co0bITHE, TPOTUBOIIOJIOKHOE COOBITHIO A (TO €CTh HE HACTYIUICHHE COOBITHS
A), obosHayaror 4. CymMa BepOSTHOCTEH IBYX IPOTHBOMOIOMKHBIX COOBITHIA
paBHA €UHULIE:

P(A)+P(A)=1.

BeposiTHOCTh HacTyruieHHs] COOBITUSI A, BBIYUCICHHAs B MPEANOJIOKECHUU,
4TO CcOOBITHE B yXKe NPOU30LUI0, HA3BIBAECTCS JYC/AOGHOU 6E€pPOAMHOCHIbIO
coObITHst A TIpH ycloBMH B 1 0003Ha4aeTcs p,(A).

CoOwrtust A,B,C,... Ha3bIBAIOTCS He3aéUCUMBIMU 6 CO60OKYHHOCHU, C€CITN
BEPOSITHOCTh KAXKJIOTO U3 HUX HE MEHSETCS B CBSI3M C HACTYIUICHHEM WU HE
HACTYTUICHUEM JIPYTUX COOBITHI 10 OTIETLHOCTH WK B JTFO0OM UX KOMOWHAITUY.

Ecim A u B — ne3aBucumble cOOBITHS, TO

P(B)—Pa(B)="Px(B).

Teopema  yMHOXXeHHSI  BEPOSITHOCTEl  HE3aBHMCHUMBIX  COOBITHH.
BeposTHOCTP COBMECTHOTO TIOSBIICHUS JBYX HE3aBHCHMBIX COOBITHH paBHA
MIPOU3BEJECHUIO BEPOSITHOCTEN 3TUX COOBITHIA:

P(AB)=P(A)-P(B).
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BeposaTHOCTh ~ TOSIBIIGHUST  HECKOJIBKMX  COOBITUM, HE3aBUCHUMBIX B
COBOKYMHOCTH, BEIYHUCIIACTCS 1O (hopMyJIe
P(AA,..A)=P(A)-P(A,)-...-P(A).
Teopema yMHOXKEeHHSI BEPOSITHOCTEH 3aBHCUMBbIX COOBITHH. BeposTHOCTH
COBMECTHOTO TMOSIBIICHHS JIBYX 3aBUCHUMBIX COOBITHI paBHA MPOU3BECHUIO OJHOTO

13 HUX HA YCIIOBHYIO BEPOSITHOCTH BTOPOTO:
P(AB)=P(A)- P,(B)=P(B)- Py (A).

IIpumep 1. [Ipu nepeBo3ke s1IMKa, B KOTOPOM COAEpKaauch 21 crangapTHas
u 10 HecTaHAApTHBIX JleTajneil, yrepsHa oJlHa JeTallb, IPUYEM HEU3BECTHO KaKas.
Haynauy wu3BnedyeHHass (Iocie TMEpPEeBO3KM) W3 SIIHMKA JIeTaldb OKa3ajach
cTanaapTHoi. HaiflTm BeposSTHOCTH TOTO, YTO OblIa yTepsHAa: a) CTaHJapTHAsS
JeTalb; 0) HeCTaHAapTHAs IETalb.

Pemenne: a) M3BrneueHHas cTaHaapTHas JIeTallb HE Morja ObITh yTepsiHa;
MorJia ObITh TTOTEpsiHA Jt00as 3 octanbHbIX 30 meraneit (21+10 — 1= 30), npuuem

cpenu HuX ObUT0 20 cranmaptHeiX (21 — 1 = 20). BeposTHOCTH TOTO, YTO OBLIA
20 2
NoTepsiHa CTaHJapTHas aAeTaib, P=—=—.
30 3
0) Cpenu 30 neranei, kaxxaas U3 KOTOPhIX MOTJia ObITh yTepsiHa, Obuio 10
HECTaHJApTHHIX. BeEpoATHOCTP TOro, 4YTO MOTEpPsAHA HECTaHJApTHAsl JETalb,
o 10_1
30 3
IIpumep 2:B pacnpegenurensHom nyHkre (PII) ycraHoBineHo IiecTb
aBTOMaTuyeckux  BbIKIouareneil.  HopmanbHas ~ paGota  morpebdureneit
obecnieunBaeTcs Npu UX UcTIpaBHOM cocTtossHuM. [Ipu monTtaxe PII BeikiItrouarenu
BbIOMpanuch U3 naptuu oobeMoM B 900 mTyk, B KOTOpoil Ob110 850 MCIpaBHBIX
BbIKITtoUatesneil u 50 nenucnpaBHbix. HailTu BeposTHOCTH ucipaBHOM paboTts! PII.
Pemenue: OO11ee 4nCiIo 3JIEMEHTAPHBIX UCXOJI0B PABHO YMCITY COYETAHHUM U3

6
900 31emeHTOB 110 6, TO ecTh Cgy .
Yucno HCXOJIOB, 0JIArONpUATCTBYOLTUX HCTIPAaBHOU pabote
6
pacrpeneuTeNbHOrO MyHKTa, TO ecTh Cgsy .

Hckomas BEPOSTHOCTh ~ paBHAa  OTHOIICHHUIO  4YHCJIA  KMCXOJIOB,
OJIarONPUSATCTBYIONIUX HHTEPECYIOIIEMYy HAac COOBITHIO, K OOIeMy YHCITy

6
BO3MOJKHBIX 3JIEMEHTAPHBIX UCX0JI0B: P = % ~0,/4.
Céso

IIpumep 3. B 6unere 3 paznena. 13 40 BonpocoB mepBoro pasjaeiia CTyIAeHT
3"aeT 30 Bompocos, u3 30 BorpocoB BToporo — 15, u3 30 BonpocoB Tperbero — 10.
OrnpenenuTs BEpOSTHOCTh MPAaBUIILHOTO OTBETA CTYACHTA 0 OWIIETY.

Pemenne: YuuThiBasg, 4YTO OTBET Ha KaXKIble pa3Jeibl €CTh HE3aBHUCHUMBIE
coobiTust A, A, 1 A,, a UX BEPOATHOCTH COOTBETCTBEHHO PaBHBbI:

30 3.0,y 15 1o, 10 1
p(a)=0-3 p(a)= 01 p(a)- 101
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Torna BCPOATHOCTL IMPAaBUJILHOTO OTBETA HA ouier P(B), MOYKHO HAWTH IO

bopmyie: 31 1
P(B)=P(A)-P(A)P(A)=3-2 2 <0125

IIpumep 4. Ha cknaj exeHEBHO MOCTYIAIOT ACTaI ¢ Tpex npeanpustuid. C
nepBoro — 30 aeraneit, co BToporo — 20u ¢ Tperbero — 40. YcraHnosieHo, uto 2, 4
U % MpOAYKIMH 3TUX TPEANPHUATHNA, COOTBETCTBEHHO, UMEIOT nedekThl. Haittu
BEPOSITHOCTh TOTO, YTO B35iTasl HAyAauy JieTaiab OyJeT AedeKTHa.

Pemienne: OOo3Hauum: B — B3srad Hayraj aerans aeextHa; A —aeranb

U3rOTOBJIEHA HA IIEPBOM IMPEANpUATHH; A, — JeTalb U3rOTOBJIEHA HAa BTOPOM
OpeanpusaTuy; A, —eTallb U3rOTOBJIEHA Ha TpeTbeM mpeanpusatur. CoObITHs
A, A, u A, 00pa3yroT NOJHYIO IPYIITy HECOBMECTHBIX COOBITHI U

30_1. _20_2 40 4
P(A)= o0 =3 P(A)=20=2; PlA)= 0= 1

90 9
VYcnoBHBIE BEpOSTHOCTH COOBITHSI B paBHBI:

P, (B)=0,02 P, (B)=0,04; P, (B)=0,05.

Torma
) P(B)= P(A)- P, (B)+ P(A)- P, (B)+ P(A):

(B):1 .0,02+2.0,04+2.005-0,0378
3 9 9

3agaHus I CAMOCTOSITEILHOTO PelleHUus
1. N3 OykB «OCMOTpHIMK» Hayraja BbiOMpaeTrcs oaHa OykBa. Kakxosa

BEPOSITHOCTh TOTO, YTO BhIOpaHHas OykBa OyaeT: A — coryacHoii; B — rmacHoif;
C — OykBa «o».

2. Otgen 7AeQEKTOCKONMU PEMOHTHO-JOKOMOTHBHOTO JIETIO  TPOBEpSET
KOJIECHBIE MAphl HA HAIMYKE Ne(EKTOB, COOMI0ast HOPMbl O€30MAaCHBIX YCIOBHIA
Tpyaa. BepoaTHocTs TOro, 4To KoJjiecHas napa 0e3 nedexros, pasHa 0,7. Haittu
BEPOATHOCTH TOTO, YTO U3 JABYX IMPOBEPEHHBIX KOJECHBIX Map TOJIBKO OJHa 0e3
nedexToB.

3. B Baronnoe nemno moctynuian BaroHbl, 60 % KOTOPBIX MOCTAaBUIIO MEPBOE
npeanpusitue, 25 % — Bropoe u 15 % — tperbe. KakoBa BEpOsITHOCTh TOTO, YTO
BaroH M3rOTOBJIEH Ha MEPBOM WJIM TPETbEM MPEANPUSITHH.

4. Crygent npumen Ha 3a4€r, 3Has u3 30 BompocoB TosbkO 24. Kakosa
BEPOSITHOCTh CHaTh 3a4eT, €CIU IIoclie OTKa3a OTBeYaTb Ha BOIPOC
IIPENoIaBaTelNb 331a€T €Il OJUH Bonpoc?

5. ns curHamm3zauuu o0 aBapuM Ha Yy4yacTKE IIyTH YCTAHOBJICHBI JBa
HE3aBHCHMO pabOTalONINX CUTHaJIM3aTopa. BeposTHOCTH TOro, yTO MpH aBapuu
cUrHanmm3aTop cpabotaet, paBHa 0,85 mist mepBoro curHanuzaropa u 0,8 mis
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BTOPOTIO. Haittn BCPOATHOCTb TOI'O, UTO IIpU aBapuH cpa60TaeT TOJIBKO OIHH
CUTHAJIN3AaTOop.

66



