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1. Tunel, BUIbL, TpaJUIIMOHHBIE (POPMBI KOHTPOJIS, KPUTEPUN OLICHUBAHUS.

1.1. Tunel kKoHTpOAs yenemHocTy ocBoeHust OOII 00y4daromuMucs U CTyAeHTaMHU:

BXOJIHOW KOHTPOJIb 3HAHU;

TEKYIIU KOHTPOJIb YCIIEBAEMOCTH;

MPOMEXKYTOUHAs aTTeCTallNS;

rocy/apCTBEHHAsl UTOrOBasl aTTeCTalUA.

BxonHO! KOHTPOJIb 3HaHUI — 3TO IPOBEPKA YPOBHS 3HAHUI 00y4arOIMXCs U CTYJEHTOB |
Kypca [0 OCHOBHBIM 00111e00pa30BaTeIbHbIM AUCIUILINHAM, IPOBOJUTCS B IIEPBBIM MecsIl
o0Oy4eHusl.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH — 3TO MIPOBEPKA YCBOEHUS y4eOHOro MaTepuaa,
PEryJIsIpHO OCYIIECTBIsIeMasi Ha MPOTSHKEHUU BCETO CPOKA O0YUCHHUS.

[TpomexxyTouHast arTecTamnus (3a4eT, Sk3aMeH (KBATM(UKAIIMOHHBIN)) - 3TO OIEHKa
COBOKYITHOCTH 3HAHHH, YMEHHH, IPAaKTUIECKOTO ONBITA B 11e710M H/miu 1o pasaenam [ITICC3.

['ocynapcTBeHHAss UTOTOBAs ATTECTAIUS CIIY>KUT ISl IPOBEPKH PE3YJIbTATOB OCBOCHHS
[IICC3 B 1enoM ¢ yyacTHEM BHELIHUX SKCIIEPTOB.

1.2. K tpaguimmoHHsiM (opMaM KOHTPOJISI OTHOCSTCS:

co0eceioBaHuE

KOJJIOKBUYM

3a4er

9K3aMeH (Mo JUCUUIUIMHE, SK3aMeH (KBaJM(UKAIMOHHBIN ), TOCYAapCTBEHHBII UTOTOBBIH
9K3aMeH)

TECT

KOHTpOJIbHAs paboTa

3cce M UHbIE TBOPUECKUE pabOThI

pedepar

oTyeT (110 MpaKkTUKaM, HayYHO-HUCCIIEeI0BaTENIbCKON paboTe CTYIEHTOB U T.I1.) BBIMYCKHAs
KBaJM(HUKALMOHHAs paboTa U Jp.

1.3. K Bugam KOHTpPOJISl OTHOCATCS:
NUCbMEHHBIE (POPMBI KOHTPOJIS;

yCTHBIE (POPMBI KOHTPOJIS;
KOHTPOJIb C TOMOILBIO TEXHUUECKUX CPEJCTB U MHPOPMALIMOHHBIX CUCTEM.

[TucbmeHHbIE GOPMBI KOHTPOJIS
[TuceMeHHBIE pabOTHI MOTYT BKIIIOUATh: TECTHI, KOHTPOJIbHBIE paboThI, 3cce, pedepaTsl,

OTYETHI TIO MIPAKTUKAM, TI0 MEXIUCIIUTUTMHAPHBIM TIPOEKTaM (J1eJI0BOI/pOJIeBOIi UTpE,
TpeHUHTY) U Jp. K Kax 10 MUChbMEHHOH paboTe JOKHBI OBITh YKa3aHBI KPUTCPUHU OIICHKH B
MPOLIEHTAaX W/WJH B Oayax.

1. Tect - popma KOHTPOJISA, HaNpaBJIicHHAs HA MPOBEPKY YPOBHS OCBOCHUS KOHTPOJMPYEMOTO
TEOPETUYECKOT0 U MPAKTUYECKOTO MaTepralia Mo JUAAKTHISCKUM eIUHUIAM JTUCITUTUTHHBI
(TEpMUHOJIOTUYECKUH armapaT, OCHOBHBIE METO/IbI, HHPOPMAITMOHHBIE TEXHOJIOTHH, IPUEMBI,
JOKYMEHTBI, KOMIIBIOTEPHBIE MPOTPaMMBbI, UCTIOIb3yEMbIE B U3y4aeMOU 00JIacTH | JIp.).

2. KontponpHas paboTa - popMa KOHTPOJIS JJIsl OIIEHKW 3HAHHK MO 0a30BBIM U BapHATHBHBIM
JTUCIHUILTMHAM BceX IUKIOB. KoHTponpHas paboTa BKIIOUAET CPEAHUE MO TPYTHOCTH
TEOPETHYECKUE BOTIPOCHI U3 M3YUEHHOTO MaTepualia, THTIOBbIC 3aaun/ 3adaHus1/ Ka3ychl/



yIpaKHEHHs1/ TOKYMEHT, pelleHne/ BHIOJHEHNE/ 3aTI0JHEHUE KOTOPBIX MPEyCMOTPEHO B
paboueil mporpamMme JUCLUIUIMHBIL.

3. Dcce - popma KOHTPOIIS, YHUBEpCaIbHas IpU (HOPMHUPOBAHUH OOIIUX KOMITETEHITUH
o0yyaroIerocs pu pa3BUTHH HaBBIKOB CaMOCTOSATEILHOTO TBOPYECKOIO MBIIIJIEHUS U
MUCHMEHHOTO U3JI0KEHUSI COOCTBEHHBIX YMO3AKIIFOUCHUI HA OCHOBE H3yYCHHOTO MJIH
IIPOYUTAHHOI'O MaTepuana.

4. Pedepar — opma KOHTPOJIS, HCTIONIb3YeMast JJIsi IPUBUTHS 00YyJaroLIeMyCsl HABBIKOB
KpaTKOro, IpaMOTHOT'0 M JIJAKOHUYHOTO MIPEICTABICHHs COOPAHHBIX MaTepUaoB U (pakToB B
COOTBETCTBHUH C TPEOOBAHUSIMH.

5. Otuersl 0 npakTHKaM — GopMa KOHTPOJIs, TO3BOJIAIONIAs 00yJaroIeMycs
MIPOJAEMOHCTPHUPOBATH O0OOIIEHHBIC 3HAHUS, YMEHHS U IPAKTUYECKUIN OIIBIT, TPUOOPETECHHBIE
3a BpeMs IPOXOXKJICHHsI y4eOHOM U MPOM3BOJICTBEHHBIX MPAKTUK. OTUYETHI 110 PaKTHUKaM
MO3BOJISIOT KOHTPOJIMPOBATH B LIEJIOM YCBOCHHUE OOIIMX U MPO(hecCHOHANBHBIX KOMIIETECHIINH,
o6o3nauennbix B [IIICC3.

Llenb KaX10T0 OTYETAa — OCO3HATH M 3a(hUKCHPOBATH O0IIME U TPOeCcCHOHATbHbIE
KOMIIETEHIIMH, IPUOOpETEHHbIE B ITpOLIecce O0yUSHHUS.

YcrHble HOpMBI KOHTPOIIS

VY CTHBIN KOHTPOJIb OCYIIECTBIISIETCS B MHAUBUAYAIbHONW U PpOHTANBHON (hopMmax.

1. Llens yCTHOTO MHIMBUIYAIHHOTO KOHTPOJISI — BHISIBJICHUE 3HAHHI, YMEHHI U HABBIKOB
OTJENbHBIX 00yuaromuxcs. JlonoJHUTeIbHbIE BOIPOCHI IPH UHMBHUyaIbHOM KOHTPOJIE
3aJJaf0TCS MIPU HETIOJIHOM OTBETE, €CTH HEOOXOAUMO YTOUHHUTH JIETalld, IPOBEPUTH TITyOHHY
3HAHUI WM e eCIIM y IPEerolaBaTesisi BO3HUKAIOT POOJIEMbI PU BHICTABICHUH OTMETKH.

2. YcTHBIA (pOHTATBHBINA KOHTPOJIb (OMIPOC) — TPEOYET CEPHH JIOTHUECKH CBSI3aHHBIX MEXTY
co0oii BoIpocoB 110 HebonbIIoMy 00beMy Matepuaia. [lpu ¢ppoHTamsHOM onpoce oT
00yJaroImuxcs Mpero1aBaTesb KAET KPaTKUX, JAKOHUYHBIX OTBETOB ¢ MecTa. OOBIYHO OH
IIPUMEHSETCS C 11EJIbI0 IOBTOPEHUS U 3aKpeIIeHns1 y4eOHOro MaTepHaia 3a KOpOTKUM
MIPOMEKYTOK BPEMEHH.

YcrHble (hOpMBI KOHTPOJIS MPEICTaBIIEHbI COOECEJOBAHNEM, KOJTIOKBUYMOM, ITYOJIMYHOI
3aIUTON BBHIIOJHEHHON pabOThI U JIp.

1. CobecennoBaHne — 3TO MHTEPBbIO, L1€JIb KOTOPOT'O BBIIBUTH HABBIKH, CIOCOOHOCTH U BCE
JIETaJIN, KOTOPhIE MHTEPECYIOT 00€ CTOPOHBI COOECEOBaAHUSI.

2. Ko/1oKkBUyM — 3TO Pa3sHOBUIHOCTb YCTHOTO 9K3aMEHa, MaCCOBOT'O OMPOCa, MO3BOJISIONIAS
MIPETI0IaBaTeI0 B CPAaBHUTEIHHO HEOOIIBIIION CPOK BEISICHUTH YPOBEHD 3HAHUN 00YJarOIIUXCsl
LIEJION IpyMIIBI 0 JaHHOMY pasjieny Kypca. KomtokBuym mpoxoauT oObIYHO B opme
TMCKYCCHH, B X0JI€ KOTOPOH 00yUJaromMMCs IPEAOCTABIISETCS BO3MOKHOCTh BBICKA3aTh CBOIO
TOYKY 3p€HHsI Ha pacCMaTpPUBAEMYIO MTPOOIEMY, YUUTHCS 0OOCHOBBIBATh U 3aIMIIATH €€.
ApryMeHTHpYS ¥ OTCTauBasi CBO€ MHEHHE, O0YJArOIIUICS B TO e BPEMsI IEMOHCTPUPYET,
HACKOJIbKO ITyOOKO M OCO3HAHHO OH YCBOWJI U3YUEHHBII MaTepuail.

3. [TyGnuuHas 3anuTa BHIIOJIHEHHOW pabOThI.

KoHTponupyeMble KOMIETEHINN:

CIOCOOHOCTH K ITYOJIMYHOW KOMMYHHUKAITHH;

HaBbIKH BCACHUA JUCKYCCHUH HA HpOCbeCCI/IOHaJ'H)HI)Ie TEMBI,
BlIaficHUE TPO(PECCHOHATTEHON TEPMHUHOJIOTHEH;

CIIOCOOHOCTH OpECACTAaBIATE U 3alIUINATD PE3YJIbTAaThl CAMOCTOATCIIbHO BBITIOJTHEHHBIX
HUCCICI0BATCIIbCKHUX pa60T

[Tpu onieHKe KOMIETEHIIUH JOHKHO MPUHUMATHCS BO BHUMaHue (OpMUPOBaHKE
po¢heCCHOHATILHOTO MUPOBO33PEHUS, ONPEIEICHHOTO YPOBHS KYJIbTYphI, ’TUYECKHE HABBIKH,
Jpyrue 3HaYuMble TpodeccuoHalbHbIE U JIUYHbIE KauecTBa.



2. [MactopT oH/Ia OTICHOYHBIX CPE/ICTB

B pesynprare ocBoeHHs y4eOHOW JUCHMIUIMHBI (yKa3aThb HAaWMEHOBaHUE Yy4eOHOMU
JUCITATIITUHBI )

00yyarouuics 10KEH YMETh:
YMETh:

® [pPUMEHATh MaTeMaTH4YecKHe MeTOJAbl TU(PEpEeHINATbHOIO W HHTErPAIbHOTO
UCUUCJIEHUS JUIsl pellieHHsl TPO(eCCUOHANIBHBIX 3a/1a4;

® [IPUMEHATH OCHOBHBIE TIIOJIOKEHHS TEOPUM BEPOATHOCTEM W  MAaTEMaTUYECKOMN
CTaTHCTUKH B MPOPECCHOHATBHON JIEATeIbHOCTH;

® HCNOJIb30BaTh MPHUEMBI U METOAbl MAaTEMATHYECKOIO CHUHTE3a M aHajdu3a B Pa3jIMYHbIX
PO ECCHOHAIBHBIX CUTYaLIUSIX;
3HATh:

® OCHOBHBIC IIOHATHA H MCTOAblI MATCMATHYCCKH- JIOTMYCCKOI'O CHHTC3a MW aHaJIu3a
JJOTNMYCCKUX YCTPOﬁCTB;

®  CIIOCOOBI pPEeIICHUSA NPUKIIAJHBIX 3aJa4 METOJJO0OM KOMIIJICKCHBIX YU CCII.

00yJaroIUICs TOJDKEH BIaIeTh CHOPMUPOBAHHBIMEI KOMITETEHITUSIMU B COOTBETCTBHH C
dI'OC CIIO:

OK 1. IloHumaTh CYIIHOCTh ¥ COLUAIBbHYIO 3HAYUMOCTb CBOEH OynyIe npodeccuu, NposBIsSTh
K HEW YCTOWYMBBIN UHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO J€SATEIbHOCTb, OINpPENENATh METOAbl U CIIOCOObI
BBITNIOJTHEHUSI TPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX dPPEKTUBHOCTh U KaYECTBO.

OK 3. IlpuHumaTh pelieHus B CTaHJAPTHBIX M HECTAHJAPTHBIX CUTYalMsIX M HECTH 3a HUX
OTBETCTBEHHOCTD.

OK 4. OcymectBisaTs mouck uH(pOpMaiuu, HeoOxoaumou st 3((HEKTUBHOTO BBITOTHEHUS
npodeccHoHaNBHBIX 3a7a4, TPO(ECCHOHATBLHOTO U TMYHOCTHOTO Pa3BUTHSL.

I1IK 1.1 BpInoJHATE pa3iMuHbIE BUABI T€OJE3MYECKHX ChEMOK.
1K 1.2 O6pabateiBaTh MaTepHajbl T€01e3NIECKUX ChEMOK.

[1IK 3.1 ObecneunBaTh BBINOJHEHHE TPEOOBAHWMH K OCHOBHBIM 3JIEMEHTaM U KOHCTPYKLIUHU
3eMJISTHOTO TI0JIOTHA, ITepPee30B, MyTEeBbIX U CUTHAJIBHBIX 3HAKOB, BEPXHErO CTPOCHHUS ITYTH.

[IK 4.1 [TnanupoBaTh pabOTy CTPYKTYPHOTO MOJPA3CICHHS TIPH TEXHUUYECKON SKCIUTyaTalluH,
00CTyKUBAaHUU M PEMOHTE MyTH, HICKYCCTBEHHBIX COOPYKEHHIA.



®dopMoOl TPOMEKYTOUYHOW AaTTECTAIMM 10 Y4YEOHOM IUCHUIUIMHE SBISACTCS JK3aMeH
(UTOTOBBII TECT).

dopmaMu TeKyllel aTTeCTalluu SBJISIETCS IPOBEIECHUE MHIMBHYalIbHBIX 3a4ETHBIX padoT,
TECTOB 10 U3y4aeMbIM pa3ieiaM, YCTHBIN (PPOHTANbHBIA KOHTPOJIb.

OmnuncaHue nokasareiieil u KpUTCPUCB OLICHHUBAHH:A, OIIMCAHUC HIKAJl OLICHUBAHUA

KouTponp kadyecTBa OCBOGHMSI NUCUMIUIMHBI BKIIOYaeT B ce0s TEKYIIMH KOHTPOIb
yCIIEBAEMOCTH U TMPOMEXKYTOUHYIO arTecTaluio. TeKyluil KOHTpPOJIb YCIEBAaeMOCTH U
MIPOMEXKYTOUHAsI aTTecTalusl 00y4JarolUXcsl IPOBOIATCSA B LEISIX YCTAHOBIECHUS COOTBETCTBUS
JTOCTHKEHUI oOydarommxcs TpeOoBaHMSAM 00pa30BaTelbHOW MPOrpaMMbl K pe3ylbTataM
o0y4yeHHs U OPMHUPOBAHUS KOMITCTCHIIUH.

PGBYJ'IBTaTBI OIICHUBAHU TCKYLICIO KOHTPOJIA 3aHOCATCA IIPEIIOoAaBaTcIieM B XYpPHAIl U
MOT'YT YYUTBIBATHCS ITPU ITPOBCACHUN HpOMe)KYTO‘IHOﬁ aTTcCTallu.

HJ’IH OLICHUBAHUA PE3YJIbTATOB O6y‘leHI/I${ HCIIOJIB3YCTCA ‘IeTBIpeX6aJ'IJIBHa${ nIKaja:
COTIIMIHO», «XOPOIIO0», «YAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIIBHO).

[lepeueHb OLIEHOYHBIX CPENICTB MPEJICTABICH B HUKECIEAYIOIIeH TabauIle:

HCpG‘-ICHI) OICHOYHBIX CPCACTB

HanmenoBanue TIpeacTaBenye
Kparkas xapakrepuctuka
(V)
No OLIEHOYHOTO OLEHOTHOTO
OILIEHOYHOTO CPEACTBA
cpesicTBa p cpenctea B ®OC
Tekyunii KOHTPOJIb YCIIEBAEMOCTH
BLITOTHEHIE CpenctBo TUTSE MIPOBEPKHU yMEHUH
OLEHOTHOTO NPUMCHSTH  TONYYCHHBIC ~3HAHUA 1O | 3 aaHme 1o
1 | sananus o | OCBOCHHOM TeMe UCIHUILINHEL. Temam/passienam
OCBOCHHOM Pexomenmyercs i OLIGHKHM 3HAHUH, AACHHATUTAHBI.
TEME.

YMEHHH U HaBBIKOB 00yYaroUINXCs

CpenctBo, no3possmoniee GopMUPOBaTh U
OILICHUBATh CIIOCOOHOCTH OOyyarolerocs K
BOCIIPHATHIO, 0000IIeHnI0 ©  aHaiu3y | TeMbl KOHCIEKTOB

MH(pOpMALIUH. 0 JUCIUILINHE
Pexomenmyercss nais OIEHKA 3HAHUM U

2 | KoHcrekt

YMEHHH 00yJaromuxcs

Bompocer TS
3 p b1 ! CpenctBo miis TMPOBEPKH TEOPETUUECKUX Ha6op

. BOTIPOCOB
(GpOHTAILHOTO | 3HAHUM. p




ompoca. Pexomennyercs TUTSE OLICHKH | TIO TeMaM.
TEOPETHUYECKUX  3HAHUW,  aNTOPUTMOB
pelIeHusl.

Tect

CpencTBo 11l TpOBEPKHU 3HAHUN U YMEHHI
MPUMEHATh  TIOJYYEHHbIE 3HAHUA IO
OCBOEHHOU TEME OUCIUAIUINHEL. HaGop TectoB mo

PexoMennmyercst 118 ONEHKWM 3HAHUU U
yMEHUH 00yJaronuxcs

TEMaM.

Kpurepuu u mkansl OLEHUBAHKS B PE3YyJIbTaTe U3YYCHUS JUCLUIUIMHBI IIPU IIPOBEICHUN

TEKYIIETro KOHTPOJIA U HpOMeH(YTOqHOﬁ arrecraguu:

Ixamner
OLIEHUBaHUI

Kpurepun onenuBanus

«OTJIHUYHO»

OOyuaromuiicss MpaBWIBHO OTBETUJ HA TEOPETUUYECKUE U
MPAaKTUYEeCKHE BOMpOChl. [lokazanm OTIWMYHBIC 3HAHWS B
pamkax ydeOHOro Marepuana. [lokazan OTIWYHBIE YMECHHS U
BJIaJICHHSI HABBIKAMHM TPUMEHCHHUsS TOJYYCHHBIX 3HAHUU H
YMEHUH TIpU BBIMOJHEHUH YIPAKHEHUH, HHBIX 3aJaHUU.
OTBeTuI1 Ha BCE IOMOIHUTENBHBIE BOIIPOCHI

«XOPOIIO»

OOyuatomuiics ¢ HeOONbIIMMM HETOYHOCTSIMM OTBETHUJ Ha
TEOPETUUECKHUE BOIIPOCHI, II0KA3aJl XOPOLIME 3HAHUS B paMKax
yuyeOHOro  marepuana. BemonmHuna ¢ HEOOJIBIIUMHU
HETOYHOCTSAMM INpakTHdeckue 3anaHus. Ilokasamn xopomme
YMCHUSA W BJIAACHUA HABbIKAMHU MNPUMCHCHHUSA IMOJTYYCHHBIX
3HAaHUH W YMEHMH INpu OBIAJEHUU Y4eOHOro Marepuasa.
OTtBeTnn Ha OOJILIIMHCTBO JOIOJIHUTECIIbHBIX BOIIPOCOB

«YHAOBJICTBOPUTCIIb
HO»

OO0yuaromuiics ¢ CylecTBEeHHBIMH HETOUHOCTSIMUA OTBETUIT Ha
TeopeTHdeckre BOMpochl. [lokazam yIOBIETBOPUTEIHHBIE
3HaHUA B paMmKax ydeOHoro marepuana. C CyliecTBEeHHBIMH
HETOYHOCTSMHU BBIMIOJIHUI TpakTuudeckue 3amanus. [lokazan
VIOBJICTBOPUTENbHbIE yMEHHUS W BIAJACHHUS HABBIKAMU
MPUMEHEHUS TOMyYEeHHBIX 3HAHUI U YMEHUU TpU OBIAJICHUH
yueOHOro Marepuana. JlomycTusi MHOTO HETOYHOCTEH mpu
OTBETE Ha JIOMOJHUTEIIBHBIC BOITPOCHI

«HEYOOBJICTBOPUTE
JIBHO

OO0yuaromuiics npyu 0TBETE HA TEOPETHUECKUE BOIIPOCHI U MPH
BBIIIOJIHEHUM TMPAKTUYECKUX 3aJaHUU IPOJAEMOHCTPHUPOBAI
HEJOCTATOYHBIM YPOBEHb 3HAHMM M YMEHHMU INpU PEIICHUHU
3ajad B paMkax ydeOHoro Mmarepuana. [Ipum orBerax Ha




HCIIPAaBUJIbHBIX OTBCTOB

JOIMMOJTHUTCIIBHBIC BOIIPOCHI OBLIO J0IMyHICHO

MHO>KECTBO

3. [IporpaMMa KOHTPOJIbHO-OIIEHOUYHBIX MEPOIPUSITHI
3a IEPUOJ U3YUYEHUS 110 JUCLIUIUIMHE

HanmenoBanue
HaumeHnoBaHue 011eHOYHOTO
KOHTPOJIbHO- OOBEKT KOHTPOJIA
Ne CpeacTBa
OLIEHOYHOT'O (Tema /KOMIIETEHITHN )
(dbopma mpoBeacHMSN)
MEPOTIPHUITHS
OK 2
OK 4 VYcerubiit (bpoHTaNbHBIN
Texymmit KOHTPOIIb.
1.1 yu Tema «KoMmIeKCHBIE YHCIIay K 1.2 b
KOHTPOJIb : KoHcnekT (muchMeHHO)
k41 | (cucnonszosanuem MKT)
OK 2
OK3 | Bpmonnenue — OLEHOYHOrO
12 Texymmin Tema «/lencrBus HaJ | K12 |3agaHus (camMompoBepKa I10
"~ | KOHTpOIB KOMIUIEKCHBIMU YU CIIAMU)» K31 ATAJIOHY).
' BrinosiHeHUME  OLIEHOYHOTO
WHIUBUAYAIBHOTO 3aJaHUSI.
OK 2
§ ok | YCTHBIH (GpoHTaNbHBIN
71 Texymuit Tema «OCHOBBI TEOpUHn KOHTPOJIb.
" | KOHTpOIB MHOKECTB)» IK L1 | KoHcrekT (MMChbMEHHO)
nx3.1 | (cucnons3oBanuem MKT)
OK 1
BeimonHeHne  OLIEHOYHOTO
.| O%2 | sananus (camompoBepka 1O
. Tema «BrinonHeHue omnepanuii
Texymnii OK4 | dTaloHY).
2.2 HaJa MHoOxectBaMu. [loctpoenue
KOHTPOJTb BeImonHeHe  OLIEHOYHOTO
rpa¢oB» IK 1.1
WHIUBUAYAIBHOTO 3aJaHHs
IK 3.1
OK 2 . .
YcTHbIH (bpOoHTANBHBIT
OK3 | KOHTPOJIB.
OK 4 BreimonHenue  OIEHOYHOTO
3.1. | Texymuii 3a7aHus (caMoIIpoBepKa II0
yH Tema «IIpenensi» 0K 1.1 21 ( POBCp
1 | KOHTpOJb 1| sranony).
MK 12 | BPITOJHEHHWE  OLEHOYHOIrO
WHUBUIYAIBHOTO 3aaHHs
IK 3.1




OK1

OK 2 . .
YcrHbIi (bpoHTaNbHBIN
OK3 | KOHTPOJIb.
Ok 4 | BPIIOIHCHHE  OLIGHOYHOIO
3.1. | Texkymuit Tema «lIpousBogHas u ee 3amanus (camMompoBepKa IO
2 | KOHTPOJIb MIPHIOKCHHSDY IK L1 | yragony).
K1, | BblIonHeHne OIICHOYHOI'O
WHJUBUIyaJIbHOTO 3aJaHus
TK 3.1
TK 4.1
OK2 | Ycrusrif (bpOoHTaNBHBII
OK 3 KOHTPOJIb.
KoHcnekT (michMeHHO)
oK 4 (c ucnionb3oBanuem UKT)
3.1. | Texkymuii Tema «HTerpan " ero | mnK1.1 | Bemomnnenue OILIEHOYHOT'O
3 | KOHTPOJIb MIPUIIOKEHUSD) K 1o | 33AaHNA (camompoBepka 1o
“ | pTasnony).
IIK 3.1 | BeimonHeHne  OIEHOYHOTO
WHIUBU BHOT! HUSA
K41 JUBHIyAJIBHOTO 3312
OK 1
OK 2
OK 3 YcrHbli (bpoHTaNbHBIN
KOHTPOJIb.
o Tema «OOBIKHOBEHHbBIE OK 4 Brimmonnenue  OLIEHOYHOIO
3.2 Texymui nuddepeHIraIbHbIC 3amanus (camompoBepKa IO
KOHTPOJIb IK 1.1
YpaBHEHUSD) ATAJIOHY).
IIK12 | BpimonHeHWEe  OICHOYHOTO
[IK 13 | MTHAMBHIYaJIbHOTO 3aJaHUS
TK 3.1
OK 1
OK2 | VcrHBIN (GpOoHTaNbHBIN
KOHTPOJIb.
. Tema «duddepennmanpasie | OK3 p
Texymmi BeInonHenue  OLIEHOYHOTO
33 YpaBHEHUs B YACTHBIX | (g
KOHTPOJIb 3amanus (camMompoBepKa IO
TIPOU3BOTHBIX )
K11 | 2Talony).
IK 1.2
OK 2
YcerHbIi (bpoHTaNbHBIN
oK 4 KOHTPOJIb.
Texymmit MK 1.1 | BeimosHEHWEe  OIEHOYHOTO
34 ym Tema «Psapi» ' R
KOHTPOJIb i3 | 3efaHHs (camompoBepka 1o

ATAJIOHY).
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OK1

OK 2
VYcrHbli (bpoHTaNBHBII
OK3 KOHTPOJIb.
41 Tekymmit Tema «OcHOBBI OK 4 BrmmosHeHHE  OIIEHOYHOTO
" | KOHTpOJIb KOMOHMHATOPHKN o1 | 3RAaHms (camonpoBepka 10
© | pTaNIONHY).
IK 1.2
TK 4.1
OK 2
OK 4 VYcrHblit (bpOoHTaNBHBII
KOHTPOJIb.
o IIK'1.2 | BelmogHEHHE  OIIEHOYHOI'O
Tekymmit Tema «OCHOBBI TEOpUHU
4.2 . K13 | 3a3daHus (CaMOIpOBEpKa MO
KOHTPOJIb BEPOSTHOCTE» :
ATAJIOHY).
IIK4.1. | BpmonHEHUWE  OI[CHOYHOTO
WHIUBUAYAIBHOTO 3aJJaHUs
OK 2
Texymmit Tema «Hucnennoe OK 3
5.1 BrimonHenue  O1EHOYHOTO
KOHTPOJIb g hepeHIMPOBAHUECH
OK4 | MHAWBHUYaJbHOTO 33/1aHUS
OK 2
YcTHbI (GpOoHTaNbHBIN
Tema «YucnenHoe perieHue OK3 KOHTPOJIb.
59 Tekymmit OOBIKHOBEHHBIX OK 4 Brimonnenne OIICHOYHOTI'O
"~ | KOHTpOJIB Qg depeHIraTbHbIX o1y | 3aAaHns (camomnpoBepka 10
ypaBHEHUI» "~ | oTaNoHYy).
TK 4.1
OK 1
OK 2
Ox3 | BPIIOIHCHHE  OLICHOYHOTO
53 Tekymmit Tema «Hucnennoe 3amanus (camMompoBepKa IO
"~ | KOHTPOJIb WHTErPUPOBAHHE» OK4 | sranony).
IK 1.1
IK 4.1

4. ®oHA OLICHOYHBIX CPEACTB VISl TEKYIIEH aTTeCTallui

Hasnauenne: ®OC npenHa3sHadyeH Uil KOHTPOJIS M OLEHKH TEKYLIUX PE3yJIbTaTOB OCBOCHUS
yaeono qucrumnael EH.01 Marematuka 1mo BceM u3y4aeMbIM TeMaM:

Tema 1.1. «KoMmIieKcHbIE YHCJIa»

YcrHblil GPOHTANBHBIH KOHTPOIb

1) [Tonp3ysick KOHCIEKTOM JIEKIIUU U PEKOMEHIYEMOM JTUTEpaTypoil OTBETUTH Ha BOIIPOCHI:
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Urto Takoe MHMMas eauHMIa? Kak BIUUCISIOT CTEIIEHH MHUMOW €UHULIBI? (TIpUMED).
Kakoe uncno Ha3pIBaeTCsl KOMILUIEKCHBIM?

Kakue koMIiekcHbIe Yiciia Ha3bIBAIOTCSY YUCTO MHUMBIMU, PABHBIMU, CONPSKEHHBIMU?
Kak reomerpuuecku n300pakaroTcs KOMIUIEKCHBIE yncia?

Kak 3anuceiBaeTcsi KOMIUIEKCHOE YKCIIO B anredpandeckoit popme?

Kak BBINOTHSIOTCS CIOKEHUE , BBHIUMTAHUE ,YMHOXEHHE KOMIUIEKCHBIX YHCET B
anredpandeckoi popme? (mpumep).

Kak BbIMONTHSETCS AeTIeHNE KOMIUIEKCHBIX YHCcell B arebpandeckoit hopme? (mpumep)
Uro Ha3bpIBaeTCA MOJIYJIEM M apryMEHTOM KOMIUIEKCHOro yucia? 3anmumure (HopMyJibl
JUTSL MOAYJISI U @pT'yMEHTa KOMILJIEKCHOTO YHUCIIA.

Kak 3anmuceiBaeTcsi KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKOH Gopme?

Kak 3anucpiBaeTcsi KOMIUIEKCHOE YHCIIO B TTOKa3aTenbHOU opme?

Kak BBIIONHUTH TMepexoa OT anreOpanmdeckod (QopMbI KOMIUIEKCHOTO  4YHClia K
TPUTOHOMETPUUECKOM? K IIOKa3aTEIbHOMN?

Kak BBINONHUTH MEpexoa OT TPUTOHOMETPUYECKOW (OpMbI KOMIUIEKCHOTO 4YHCIa K
anredpandeckoit? OT moka3aTenbHOH ?

2) BbInmonHUTE KOHCIEKT Bompoca «JlelcTBUST HajJ KOMIUIEKCHBIMH YHUCJIaMH B
TPUTOHOMETPUUYECKON U MTOKa3aTeIbHON popMe».

Tema 1.2. «/lelicTBHS HAJ KOMILJIEKCHBIMH YHMCJIaMI»

!2!!EHO‘1HOE 3a1aHue

4) Camocmoamenvnoe 6vlnoJHeHUEe MUNOGO20 paciema (CAMOnpPoéepKa Nno IMAioHy
peuwienus).

Bapuanr 1

1. Beruncnure i

3455. :7960. :52081. :1232
N N Do .

2. BeimonHuTh AelcTBUA B anredpandeckoii hopme 3amnucu:

a) ;*4;'; 6) (4+1)(2-2i): B) (~6+2i)+(~6-2i)
=

3. 3aHI/IcaTB KOMITJICKCHOC YHCJIO B TpI/IFOHOMeTpI/I‘{eCKoﬁ (I)OpMe:
a) z; = 3vV2 + 3iV2 6)z,=—1+i B)z3=—I
4. BaHI/IcaTB KOMITJICKCHOC YHCJIO B HOKaSaTeHbHOfI (I)OpMe:

V3

a)zlzz——i 6) z, = 8 — 8iV3 B)zZ3 = 2

2

5. 3anucaTh KOMIUIEKCHOE YKCIIO anredpandeckoii B hopme:

21l
a)z = 3(cos%ﬂ+isin5§) 0)z=>5es

BapuanT 2

1. Beruucnutp i

i17185. ;20 19863, 18618
) ) .

i< i i

2. BeimonHuTh AeiicTBUA B anrebpandeckoi opme 3ammcu:

a) 421_?' . 6) (5-4i)(3+2i): B) (3+5i)—(6+3i)
+5i
3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHUIECKOU opMme:
a)z; =V3+i 6) z, = 22 — 2i/6 B)Z3 = 7i
4. 3anucath KOMIUIEKCHOE YHCIIO B TIOKa3aTeIbHON dhopme:
a) z; = —3V3i + 3i 6)z, = 2+ 2i B)z3 = —5i

5. 3anucarh KOMILIEKCHOE YUCIIO adredpanyeckoii B hopme:

11mi
a) z = 8(cos%ﬂ + isin%”) 0)z=2e &
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O1ueHoYHOE HHIMBWIVAJILHOE 32/IaHUE
NuauBuavanbpHoe 3ananue Ne 2.

TekcT 3aaHus: HHIUBUIYaTbHAs pad0Ta COCTOUT U3 3 3aJaHMii 25BapuaHTOB

Conepkanne padotsl: UHIuBUayanpHoe 3aaanue No 2.

TexeT 3agaHusA: MHAMBUAYAIbHAS pab0OTa COCTOUT U3 4 3aJaHuil 25 BapUaAHTOB.

BapuaHT | Boiuncaute | BoinonHute U3o06pasure 3anuwute z3 B
peictena reomeTpuyecKu TPUrOHOMETPUYECKON U
a)z, + 2,;6)z; — nokasartenbHoi popme
Zy, B)Zl *Zyp; F)Z1 -
Zy,
1 j78940 z21=1-24;z, =2 +4 | z=1-24; 73=3-34;
2 ;78533 71=2-8M;2z, =5+41 | z;=2-4i 73=V3-4;
3 ;34962 7z1=3-54;z, =2 +4 | z1=3-54; Z3=3
4 45675 21=4-74;2, =3 +4 | z,=4-74; z3=-10
5 ;56784 71=7-44; 2z, = 1+ 44 | z;=7-44; Z3=61;
6 ;67893 71=-24; 2, =9 —34 | z;=-24 z3=-54;
- ;78910 71=64; 2, =4 — 51 | z,=64; 3=ﬁ_l
2 2
3 ;89103 2,=10i;2, = 8 — 74 | z,=104 2= % — 73 i
10 i23765 | 2,=84;z, =1—6i | z,=8i z3=1-4;
11 ;72318 2,=-2424; 2, = 34 Zy=-2+24 Z3=-1+4;
12 ;61327 z, =-3-44i; 2, = —8i | z; =-3-44; Z3=2+24;
13 ;24600 2,=-8+54; z, = 74 Z,=-4+54; Z3=-2-24;
14 ;785 71=5-24; 2, = —44 7z1=5-24 Z3=-3+34;
15 ;853 2,=6+1; 2, = 54 Z,=6+1 Z3=—3-1;
16 {534 21=1-24; 2z, = 2 + 34 | z,=1-24; z3=-71
17 j535 Z1=2424; 2, = 94 Z,=2+24; Z3=
18 j856 Z1=-24;Z, = +34 Z1=-24; Z3=
19 {9397 z1=4;2, = 7+ 3i 7= Z3=-51;
21 ;3139 zy=—4i; z, = 34 Z;=—44 Zz=-1+1;
22 (1148 2y=-24;2 =4 7,=-21 Z3= — g%
23 ;75401 21=2-74;2, = 1 — 24 | z1=2-74; Z3= V2 + V2
2 2
24 j4o6 21=1-24; z, = 1 + 24 | zy=1-24; Z3=-
25 j725 71=8424;2, =5 —1 | z;=4+24; z3=-84,

Tema 2.1. «OCHOBBI TEOPHH MHOKECTB

YerHblii GpOHTAILHBIN KOHTPOJIb

1) ITonp3ysick KOHCIIEKTOM JIEKLIMU U PEKOMEHAYEMON JTUTEPATYpPOll OTBETUTH HA BOIPOCHI:
UYro u3yyaeT nucKpeTHas MmareMaTuka?
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e YT0 Ha3bIBAIOT MHOXKECTBOM, 3JIEMEHTAMH MHOKECTBA?
e Kaxkue BUIBI MHOXKECTB OBIBAIOT?
e CnocoObl 3a1aHUsI MHOXKECTB?
e Omnepanuu HaJ MHOKECTBAMH U UX WUJUTIOCTPALIMS C TOMOIIbIO KpyroB Jitsiepa’?
e (OCHOBHBIE CBOICTBA ONE€pALUI HAJ MHOXKECTBAMU?
e JlexapTOBO MPOU3BEICHUE MHOXKECTB U €r0 CTEIECHb?
e 3anwmcarh HOpMYITy KOJIMYECTBA FJICMEHTOB B OOBEAMHCHUN JBYX KOHEUHBIX MHOKECTB.
e JlaTh onpeneneHue MOHATUS rpada.
e [lepeuncnaute oCHOBHbBIE BUIBI I'padoB.
o Ilepeuncnute crocoObl 3a1aHus TpadoB.
2) BemonHuTh KOHCTIEKT Bompoca «Onepauuu Haj rpadamm».

Tema 2.2. «BbinosiHeHne onepaunii Haa MmHoxkectBamu. [loctpoenue rpagos»

!2!!EHO‘1H08 3ajaHue
1. Jausl cneayromniye mapbl MHOKECTB:
1) A= 1{a; 6,8}, B={a;0;8;T; 1},
2) A={r;n;e}, B={a;0;B};
3) A={e;m;r}, B={r;xe}.
3ajaHue: a) HAMIUTE JUTSl KaXIO0U Maphl MOIXOIAIIEE YHUBEPCATIbHOE MHOYKECTBO;
0) CBSI3aHBI JIM MMapbl OJTHAM W3 COOTHOIICHUH: =, &, = ;

B) HaliuTe nepeceueHue 4 N B;

I) HaiauTe pa3Hocth A \ B;

1) Haiiaute A U B;

€) u300pa3uTe Kaxk1yro apy MHOXKECTB IIPH IIOMOILM AUarpaMm Dilnepa-Benna.
2. IIpoBepbTe paBEHCTBO MHOKECTB:

HayaUs =(4NB)U 4
6)B\A=u B UB;
B) A\ (B\C)=(A\O)\(B\ O).
2)a) 4 U= N pU 4
6)B\A= Y g 4,
B) (A\B)\C=(A\O\N(B\ O).
3)a)An B=(4U E)ﬂA;
6)B\A=(4 N ByU 4.
B)(A\B)\C=\B) [ (4\0).
3.

3.1 dau rpad
A) 3anummTe KOJIU4YecTBO pedep U BepIIuH rpada;
B) Omnpenenuts kparyaitiuii myTh U3 BepIIuHbI | B BepiuHy 8 11st rpada, IpeaCcTaBIeHHOTO Ha

PHUCYHKE;
C) 3anumuTe HOMEpa BEpIINH, UMEIOIINX OJIMHAKOBYIO CTEIIEHb:
1. 4.
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3.2. I'pad 3aman quarpamMmoi.
A) CocraBbTe MapuIpyThl JUIMHBI 5 U3 BEpIIUHBIV, B BepuinHy Vs. CocTaBbTe MPOCTYIO 1IEMb,
COEMHSIONIYIO 9TH BEPILUHBI.
B) IToctpoiite mpocToii LUK, COAEpKAIIUNA BEPIIUHY V4.
C) Onpenenure BUj 3aJaHHOTO Tpada

7. 10.
\Y Vv
v \Y
\Y
8.
V, \/.
V
’ Vs V- \i.
\/-
\/-
V2 \/.
Vs
V. \/-
A
\
9. V; V2
V6 @ VZ

y v, ) . IZAVAN 15

\Z




3.3.

B

TabauIe

IIpUBE/ICHA

CTOMMOCTH

IIEPCBO30K

MEKY

COCEIHUMU
KEJIC3HOJOPOKHBIMUA CTaHIUAMH. YMcia, CTOAIMIME HA MEPECEYCHUSX CTPOK M CTOJOLOB
03HAYalOT CTOMMOCTh MPOE37a MEXKIAY COOTBETCTBYIOIIMMH COCCAHMMHU CTaHIMSIMHU. Eciu
HepecevueHre CTPOKU U CTOJIOIA MYCTO, TO CTAHIIMU HE SBJISIOTCS COCCTHUMU. Y KAKUTE CXEMY,
COOTBETCTBYIOIIYIO TaOIUIIE.

13. A |B |C |D |E |F 16. A |B |[C |D |E |F
A 5 A 2
B |5 9 3 8 B |2 3 12 |3
C 9 4 C 3 2
D 3 2 D 2 1
E 8 4 2 7 E 3 12 |1 6
F 7 F 6
14. A |B |[C |D |E |F
A 4
]: B |4 6 |3 |6
C 6 4
C 17. D 3 >
D E 6 |4 |2 5
F 5
15. 18.
A
B
C
D
E
Bapuant | 3amanue | 3amanuwe | 3amaHue
1 2 3
1. 2 8 14
2. 3 9 15
3. 4 10 16
4. 5 11 17
5. 6 12 18
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Ogenoqﬂoe HHAUBUAYAJIBLHOE 3a/IaHUE

Conepskanne padotsl: UHmuBuayanpHoe 3aaanme No 3.

TekeT 3agaHusA: MHAMBUAYAIbHAS pab0OTa COCTOMT U3 5 3aJaHUi 25 BapHaHTOB.

1. Haitu A v B, A n B, A \ B,
{O’1’2’3,4’5’677?8’a’b’c’d’n’m’k’f’x’y}

5A+Ba

B.ecru U

No MHuoxecTBO A MmuoxectBo B
BapHaHTa
1. {1,2,3,5,6,} {1,2,3,4,7}
2. {a,b,c,x} {a,b,c, d,r}
3. {1,2,3,8} {1,2,4,5}
4. {a,c,d,k} {a,b,c,d,n}
5. {5,6,7} {a,b,c,7}
6. {6,7,8,2} {2,4,5,6,7,}
7. {a,c,b,d} {a,d,n}
8. {1,2,5,7} {1,3,2,5}
9. {f,d,2,4,1,3} {f,d,1,2,3}
10. {1,2,3,5} {1,3,a,c}
11. {1,2,3,4,5} {1,4,5,8,7}
12. {a,b,cyx} {1,3,4, a, b}
13. {1,2,4,7} {1,2,3,6}
14. {a,b,c,4} {a,b,c,d}
15. {5,6,b,a,7} {5,6,a,b,c,}
16. {6,7,4,3} {6,8,1,5}
17. {1,2,3,a,d} {a,c,1,3,4}
18. {3,2,1,0} {1,3,5,6}
19. {f,b,1,2,3} {f,d,1,2,3}
20. {1,2,3,5,x} {1,3,4,x,y}
21. {a,b,c,n,m} {{a,b,5,6,8}
22. {5,6,8,a,7} {5,a,b,c,7}
23. {1,3,6,7,4} {6,8,7,1,4}
24. {a,c,d,x,1} {a,c,x,2,3}
25. {a,b,c,d,4} {a,b,4,5,7}

2. W306pa3uth MHOXKECTBO D ¢ MOMOIIBI0 KpyroB Jitiepa.

No | MuoxectBO D
. (A nB)uC
> (ANnB)u C
3 (AUB)NC
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4. —
(AuB)n C
5.
(AnB)uC
6. —
(AnB)uC
7. —
(Au B)nC
8. —
(AuB)nC
9.
ANnB)U(ANC)
10.
AuB)Nn(AuO)
11. —
AnB)u( AnCO)
12.
(AnB)YuC
13. —
(AnNB)uC
14. —
(AnB)yu C
15.
(AuB)YNC
16. —
(AuB)n C
17.
(AnB)uC
18. —
(AnB)uC
19. —
(Au B)nC
20. —
(AuB)nC
21.
(ANnB)U(ANC)
22.
(AnB)uC
23. —
(AnB)yuC
24,
(AuB)N(AuO)
25. —
AnB)u( AnCO)

3. U3BecTHO, YTO W3 N YYEHUKOB CIIOPTOM YBJIEKAIOTCA @ YYEHUKOB, IPOTPaMMUPOBAHUEM b,
MaTeMaTHUKOW ¢, CIIOPTOM W NpOrpaMMUpOBaHHEM d, CIHOPTOM M MaTeMaTUKOH e,
MPOrpaMMHUPOBAHUEM U MAaTEeMaTUKOH f , CIIOPTOM, MaTEMAaTUKON W TIPOTPaMMHUPOBAHHEM g
yueHUKOB. CKOJIBKO YYEHHMKOB YBJIEKA€TCS TOJBKO mHporpammupoBaHueM? CKOIbKO
YUEHHUKOB YBJIEKAeTCs TOJIbKO MaTeMaTHKON? CKOJIbKO yYEHUKOB HUUYEM HE YBJIEKaeTCs?

18



BapuanT n a b c d e f g
1. 100 30 28 42 8 S5 10 3
2. 80 23 29 28 10 5 8 2
3. 70 32 21 23 8 12 4 3
4. 70 30 30 30 7 13 11 4
5. 100 28 35 28 3 6 9 2
6. 80 28 29 30 17 13 12 10
7. 90 30 30 35 6 6 9 2
8. 100 43 25 30 10 8 5 3
0. 100 35 30 40 12 10 8 5
10. 80 25 25 25 10 5 3 2
11. 90 33 42 30 13 10 6 3
12. 100 30 28 42 8 5 10 3
13. 80 23 29 28 10 S5 8 2
14. 70 32 21 23 8 12 4 3
15. 70 30 30 30 7 13 11 4
16. 100 28 35 28 3 6 9 2
17. 80 28 29 30 17 13 12 10
18. 90 30 30 35 6 6 9 2
19. 100 43 25 30 10 8 5 3
20. 100 35 30 40 12 10 8 5
21. 80 25 25 25 10 S5 3 2
22. 90 33 42 30 13 10 6 3
23. 70 28 21 23 8 12 4 3
24, 100 28 30 30 ] 13 11 4
25. 80 30 35 28 3 6 9 2

4. lan rpad

A) 3anummuTe KOJIUYeCTBO pedep U BEpIIUH rpada;
B) Onpenenuth kpaT4aidiiimii myTh U3 BEPIIMHBI | B BepiuHy 8 1uist rpada, mpeIcTaBIeHHOro Ha

PHUCYHKE;

C) 3anuimTe HOMEpa BEPHINH, UMECIOIINX OAWMHAKOBYIO CTCIICHb:

1,7,13,19

4,10,16,22
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2,8,14,20

5,11,17,23

3,9,15,21 6,12,18,24,25

5. I'pad 3aman quarpammoii.

A) CoctaBbTe MaplIpyThl IJIUHBI 5 U3 BEPUIMHBI V7 B BeplInHY Vs. CocTaBbTe MPOCTYIO LIETb,
COEIIMHSIOLLYIO 3TU BEPILUHBL.

B) Iloctpoiite mpocToii LUK, COAEpkKAIIUNA BEPIIUHY V4.

1,7,13,19. 4,10,16,22
\Y \Y
v Y
v
2,8,14,20. vy \/.
Ve
v, V- YA
5,11,17,23 V-
\/-
V2 \/.
Vs
Va v

20




3,9,15,21 Vi
Vi

V6 VZ

Ve Va

\%

Vs \V
Va

%12,18,24,25
3

Vs

Tema 3.1.1. «Ilpenenn»

YcTHblii GPOHTAILHBIA KOHTPOJIb

[Tonp3ysCh KOHCIEKTOM JIEKIIUH U PEKOMEHIYEMOM JTUTEPATYPOl OTBETUTH HA BOIIPOCHI:

e Uro Ha3bIBAIOT Ipe/IesioM OECKOHEUHOM YHCIIOBOI TocneqoBarenbHoCTd (Vy,)?

e Yro MOHMMAIOT MOA IpeaesioM QYHKIMH Ha OECKOHEYHOCTH?

e Yro MOHMMAIOT NOA IpeaesioM QyHKIUH B TOUKE?

e Kakas (pyHKIMS Ha3bIBAE€TCS HEIIPEPBIBHOM B TOUKE X = a? Ha MpoMexyTke X?

e Kakue apupmeTrueckue onepai MOKHO BBIIIOJIHATE HAJ| IPeIeIaMu?

e Kak BbIUMCINTG Npesie BO BHYTPEHHEH TOUKe 00JIaCTH ONpeeieHus J00i
AJIEMEHTapHON QYHKIMH?

e Kaxkas ¢pyHkus Ha3pIBaeTCcst 0ECKOHEUHO Majiol (0ECKOHEYHO OOJIBIION) B TOUKE X =
a ? Ha GECKOHEYHOCTH?

e KakoBa B3aUMOCBSI3b MEX/ly O€CKOHEYHO MaJbIMU U OECKOHEUHO OOIBIIUMU?

e KakoBbI OCHOBHBIE IPUEMBI PACKPBITHS HEOIIPEIEIIEHHOCTEH % , g ,

o 0-00,00—00, 1°?

¢ YTo MOHMMAIOT MO/ JEBOCTOPOHHUM (IIPAaBOCTOPOHHUM) IIPeAesioM (PYHKIIMH B TOUKE
x=a?

e Kakyro TouKy X = a Ha3bIBaIOT TOUKOMU pa3pbiBa 1 pona?

e Kakyro TouKy X = a Ha3bIBAlOT TOUYKOU pa3pbiBa 2 poaa?

e Kakyro ToUky X = a Ha3bIBAlOT TOUYKON yCTPAaHUMOI'O pa3pbIBa’?

e B yem cyTh uccaenoBanus (yHKIMN Ha HEIPEPHIBHOCTH?

e Yto Takoe acumnTora rpaduka QyHKIHH? Kakue CyIlecTBYIOT Buabl acuMnTotr? Kak
HaAlTH BepTUKAIbHbIE ACUMIITOTHI? HAKJIOHHBIE aCUMITTOTHI?

OueHouHoe 3a1aHue

1. UccnenoBarh GyHKIUIO HA HENPEPBIBHOCTh B Toukax 1,2. Ompenenuts XapakTep pa3pbIBOB

byHKIHIH, eciu OHHU CYILIECTBYIOT. [TocTpouts rpaduk GyHKIUY.
—x+1,x< -1,
f(x)=4x*—-1 ,-1<x <2,
3,x > 2.
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2. HccnenoBath (YHKLIMIO Ha HENPEpbIBHOCTh. OmNpenenuTs XapakTep pa3pbIBOB

(GYHKIIMH, €CTI OHM CYIIECTBYIOT. HaiiT acumnToTsl rpaduka GyHKIIHH.

Q) f() = T b) f(x) =

3.BbluncnuTh npeaesnbl (1)yHKLII/II7I
. x%2-(m?+n?)-x+mn . mx?-m-x+n
D lim, 2) dimye o e
2) limy,e(Vx2+m-x+n—vVx2—n-x+m)4) limy 0 ——

3) 5) lim(y00 Zz Iy (me+n)x

x%+6x-7

sinn-x

Bapuant | m n
1. 8 9
2. 6 4
3. 4 3

!2!!QHO‘IHO€ HHAUBUAVAJILHOEC 3ATAHUE

Conepskanne padotsl: UnnuBuayansHoe 3aganue No 4.

TekeT 3axanus: UHIUBUIYaTbHas pabOTa COCTOUT U3 3 3a7aHuii 25 BapHAHTOB.

1. Beraucnuts npeaenst pyHKIun

2—(m2+4n?)x+mn . 2—mx+
( ) 2 lim, ., mx2—mx+n

x—-m nx2-nx+m-n

4) lim

3 lim (vx2 + mx + n—/x2 — nx + m)
X—00

lim (m+n)x
x-0 mx l_wo (m + n)
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BapuaHrt m n Bapuanr n Bapuanrt

1 3 4 10 3 19
2 4 5 11 6 20
3 6 7 12 7 21
4 8 9 13 8 22
5 6 4 14 6 23
6 4 3 15 5 24
7 5 4 16 3 25
8 7 6 17 4

9 9 8 18 5

2. UccnenoBaTh GyHKIMIO HA HEMIPEPBIBHOCTh B To4Kax 0;a; b. OnpeneiauTs xapakTep

pa3pbIBOB (DYHKIMH, €CIT OHH cymecTBYIOT. [locTponTs rpaduk dyHkimm.

Bapuanter NeNe 1-12: f(x) = {

Bapuanter NeNe 13-25: f(x) = {

x+a,ecnnx <0,
(x+a)?ecmn0<x<b,
—x + a,ecau x > b.

—x+a,ecnnx <0,
(x+a)?ecmm0<x<b,
x+a,ecnux > b.

Bapuant a b Bapuant a b
1 -2 1 13 -3 1
2 -2 2 14 -3 2
3 -2 3 15 -3 3
4 -1 1 16 -3 4
5 -1 2 17 -2 1
6 -1 3 18 -2 2
7 0 1 19 -2 3
8 0 2 20 -2 4
9 0 3 21 -1 1
10 1 1 22 -1 2
11 1 2 23 -1 3
12 2 1 24 1 1

25 1 2

3. UccnenoBath (yHKIHIO HA HEMIPEPHIBHOCTh. ONpeieNuTh XapakTep pa3pbIiBOB (QYHKIIHH,

€CJIM OHM cylecTBYIOT. HaiiTu acumMnToThl rpaduka QyHKIHUH.
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BapuanTtst NeNe 1-12:

ax?+bx+c o
D f(x) = — . I/Ie X;-MCHbIINII KOPCHb KBAJIPATHOIO TPEXWICHA
A1
ax? + bx + c;
X—X1 o
2) f(x) = —i.ro A€ X1-MCHbLUHIT KOPEH KBAJPATHOIO TPEXHIICHa
ax?®+ bx + c.
Bapuantst NeNe 13-25:
ax?+bx+c .
D fx) = — > [Aie X;- GonblImii KOPeHb KBAJPATHOIO TPEXWICHA
A1l
ax® + bx + c;
2) f(x) = ﬁ, /i€ X1- OOJIBIINI KOPEHb KBAJIPATHOTO TPEXUIeHa
ax? + bx + c.

Bapuant a b c Bapuant a b c
1 3 -1 -2 13 2 -1 -1
2 5 1 -2 14 3 -5 -2
3 4 1 -3 15 4 -11 -3
4 2 3 -2 16 5 -19 -4
5 3 4 -4 17 2 -5 3
6 4 5 -6 18 3 -11 6
7 2 5 -3 19 3 -11 -4
8 3 7 -6 20 2 -7 -4
9 2 7 5 21 5 -17 -12
10 4 7 -2 22 2 9 -18
11 5 14 -3 23 3 8 -3
12 4 9 -9 24 3 8 4

25 4 5 1

Tema 3.1.2. «IIpousBogHasi u ee NPUIOKEHUSD)

YerHblii GpOHTAILHBLIN KOHTPOJb

[Tonp3ysCh KOHCIIEKTOM JIEKIIUA U PEKOMEHTYEMOM JTMTEPATYpPOil OTBETUTH HA BOIIPOCHI:

Yt0 Ha3BIBAIOT POU3BOAHON PyHKIMH Y = f(x) B TOUKe X?

KakoB reomeTpu4eckuii CMbICII IPOU3BOJHON?

B uewm 3akmtouaercs Gpu3nueckuii CMbICT IPOU3BOAHON?

Uto Ha3bIBalOT MPOU3BOAHOM BTOPOTO MOPSI/IKA U KaKOB €€ (U3NUECKU CMBICH?
Kak HaliTu mpon3BOIHYIO CIOKHON QyHKIIUN?

B yewm 3akitoyaercs nmpu3Hak Bo3pacTaHusi? yObIBaHUS QYHKIIMHU? IPU3HAK
CYLIECTBOBAHMS dKCTpeMyMa?

Kak ¢ momo1pto nepBoii mponu3BOIHON UCCIEN0BATh PYHKIIMIO HA MOHOTOHHOCTh
U DKCTPEMYMBI?

B yem paznuune Mexay HaXOKICHHEM MaKCUMyMa U MUHUMYMa (YHKLUHU U
HaXO0XKJICHHEM ee HauOOoJIbIIero 1 HAMMEHBIIEro 3HaUeHU?

Kak naiitu HaubosbIlee ¥ HaMMEHbIIee 3HaUeHNUs QYHKIIUU Ha TaHHOM OTpe3Ke?
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e Kakoil cxemMoll peKOMEHIYyeTCs MOJIb30BaThCs PU MOCTPOCHUH Tpaduka

byHKIAA?
OuneHovHoe 3aanue

1. UccnenoBaTh (hyHKIUIO HA SKCTPEMYM, HAWTH TOYKU Ieperuda, acCUMITOTHI M MOCTPOUTH

rpaduk.

Bl.a) y=- x+6x°- 9x+3
B2. a) y= 2x*+3x- 1

B3. a) y= - 2x7-3x%+1

6) f(x) =

6) f(x) =
0) f(x) =

x%-1
x+5
x%—4

X+3
x%—1

X—4

2. Haiitn Hambosbllice ¥ HaWMEHbIEE Ha OoTpe3ke |[m;n] 3Hadenus ¢pynkuum f(x) =

ax3 4+ bx*>+cx+d

Bapuant a b d m n
1 -1 9 48 5 -3 10

2 1 -18 105 -35 4 8

3 -1 -3 -45 6 -6 4

!2HQHOHHOBHHHHBHH!&HLHOGSaHaHHe

Conepskanne padotsl: UnnuBuayansHoe 3aganue No 5.

TekeT 3axanus: UHIUBUIYaTbHAs pabOTa COCTOUT U3 3 3a7aHuii 25 BapHAHTOB.

3ananue Ne 1. MccnenoBaTh GyHKIMIO Ha SKCTPEMYM, HAMTH TOUKH Mepernda, aCUMITOTHI U

HOCTPOUTH IpaduK.

Da)y=x3—-3x2+4
6) f(x) =

x?
2x+3

2) a) y :%x3—x2—3x+%;

0) f(x)=

9

x* =1
3x-5

3)a) y =§x3 —x’ —3x+1;

4)ya) y=x"—6x"+9x-3;

2
] o 6 f0=3 "2
5)a) y=x +9x" +24x+12; 6) a) y:1x3+lx2—2x—l;
s 3 2 3
6) f="" i
X2 6) f(x) ="
x—1
7)a)y=x3—3x+2 0) f(x) = 8)a)y=x4—2x2-3
x*—4 _ox%-1
6) fO)= ‘=
9)a)y=-x"+2x"+3 10)a) y=3x - x°
x2—4 x2
0) f(X)= ;= 0) f(xX) = s
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11) a)y=x-3x

6) f(x) =

%2
5x+2

12)a) y= -+ X"+ 3x - <

13)a)y=—§x3—%x2+2x+ %

6) fO0) =12

0f() = o
14) a) y= - x+6x°- 9x+3

x?-1

6) f() = =

15) a) y=2x>+3x"- 1

16) a) y= - 2x>-3x7+1

6) f(x) = = 6) f(x) = 22
17) a) y = - x*+3x-1 18) a) y = - x- 3x°+4
6) f0) = 2 6) f(0) = 2

19) a)y= X- 3X°+6

20) a) y=2x"+3x"+2

2 X242
6) f(x) =3 6 f() = 3
21) a) y= -2x7-3x"-2 22) a) y= -X +6x-9x-2
x%+3 x2+1
0) f(x)= — 0) i) ==
23) a) y= x-6x"+9x+1 24) a) y= -x>-9x7-24x-12
4—x? 9—x2
0)f(x) = —, 0)f(x)= —
25)  a)y=-x+3x-5
0) f(x) = =

3agaHI/Ie Ne 2. 3aBHCHMOCTD ITyTU OT BPEMCHHU IIpH HpHMOHHHeﬁHOM JABMKCHHM 3a/laHa

ypaBHeHueMm S(t) = at3 + bt? + ct +d

Haiitn MAaKCUMAJIbHYIO CKOPOCTh JABUKCHHA TCJIa U MOMCHT BPpEMCHHU, KOI'Jla OHa 6YZ[€T

AOCTUTHYTA.
BapuaHT a b c d |BapwuaHTt a b c d
1 -1 |9 |0 |2 |14 —11a |15 |6
2 -1 |3 |15 |-8 |15 —115 |12 |3
3 -1 |6 |5 |-4 |16 -1 |9 -7 |10
4 -1 |12 |20 |7 |17 -1 |18 |-80 |12
5 -1 (15 |63 |1 |18 -1 (12 |30 |17
6 —-113 |8 |5 |19 -1 |15 |-25 |8
3
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7 —112 3 10 |20 -1 -12 |0

8 “114 |5 |1 |21 -1 -10 |2

9 —1/8 |16 |-5 |22 -1 8 |7
10 —-113 o |15 |23 -1 -8 |7
11 —“112 |3 |5 |24 -1 0 (28
12 -1 1 111 25 -1 0 5

2 | 2 3
13 -171 |8 |7
3

3amanue Ne 3. Haiitu nHauOonbliee ¥ HauUMEHbIIEE Ha OTpe3Ke

dyakuuu f(x) = ax® + bx? + cx + d, ecnn

[m;n] 3nauenus

Bapuant a b c d m

1 1 -9 15 -16 0 6
2 1 3 -45 8 -6 5
3 1 -48 0 6 -1 5
4 -1 9 48 5 -3 10
5 1 -18 105 -35 4 8
6 -1 -3 -45 6 -6 4
7 1 -12 45 -1 2 4
8 1 -9 24 1 1 5
9 1 -6 9 -10 0 2
10 1 -3 -24 7 -3 5
11 1 -12 36 -5 1 7
12 1 -15 63 1 2 4
13 -1 15 -63 1 5 8
14 1 -3 -9 1 -2 4
15 1 3 -9 -2 -4 2
16 1 -3 -24 0 -3 5
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17 1 3 -24 0 -5 3
18 1 -6 -15 3 -2 6
19 1 6 -15 -1 -6 2
20 1 12 45 -2 -6 -2
21 1 -3 -45 4 -4 6
22 1 3 -45 0 -6 4
23 1 9 15 0 -6 0
24 1 9 24 1 -5 -1
25 1 6 9 -1 -4 -2

Tema3.1.3 «AHTErpaJ M €ro NPUJI0KEHU».

YcrHblii PpOHTANBLHBIN KOHTPOIb

1) HOJ’IBSYHCB KOHCIICKTOM JICKIIMU 1 peKOMeHHyeMOﬁ HHTepaTypOﬁ OTBCTUTDH HA BOIIPOCHKHI:

Uro sByIsIETCS] OCHOBHOM 3aJ1aueii MHTErPaJbHOTO UCYUCIICHUS?

Kakas ¢pynkuus Ha3piBaeTcs: nepBooOpa3Hoil s TaHHOW (PYHKIMU Ha 3aJaHHOM
npomexyTtke? (mpumep)

B uem cocTouT OCHOBHOE CBOMCTBO MEPBOOOPA3HOM?

UYem oTimuaeTcs HeOnpeaeeHHbIN HHTETpall OT IepBO0Opa3sHON pyHKINN?

Yemy paBHbI pou3BoAHAS U AU depeHIral HeOnpeaeJIeHHOro HHTerpana’?

Yemy paBeH unTerpan ot quddepeHimana HeKoTopoi GyHKIMK?

Kak u3 popmyn nuddepenimpoBanus noayqaroT GopMysibl HHTETPUPOBaHUS?

B 4em 3akiaro4aroTcs MpaBUiIO0 MHTETPUPOBAHUS BBIPAXKEHUS, COAEPIKALIETO TTOCTOSTHHBIN
MHOXHUTENb?

B yewm 3akirogaroTcst mpaBUIIO HHTETPUPOBAHUS aNredpandecko CyMMbl QyHKIUIT?
B 1yeM cocTouT MeTOo1 HEMOCPEACTBEHHOI0 UHTErpUupoBaHus yHKIMI? (pumep)
Kaxk npoBeputb, paBUIbHO JIU HalJIEH UHTErpan?

B 1yem cocTouT MeTO/] MOJACTAHOBKY NPU HAXOKIEHUH HEONPEIEIEHHOTO HHTErpasa?
(mpumep).

B 4em cocTonuT METO MHTETPUPOBAHMS 110 YACTSAM IIPU HAXOXKACHUH HEOTIPENETIEHHOTO
uHTerpana? (mpumep).

Yro Takoe onpeelieHHbI HHTerpai ot hyukiuu y = f(x) mo orpesky [a; b]?

B uem cocTouT reoMeTpuUECKnii CMBICI ONPENEIEHHOIO HHTErpasia?

B ueMm coctout puznyeckuii CMbICT ONIPEACIICHHOTO HHTETpaia?

C noMmo1bio Kakoil popMyIibl BEIYUCISIOT ONpeaesIeHHbIN HHTErpa?

KakoBbI OCHOBHBIE CBOMCTBA ONPEIECTEHHOTO HHTErpaia?

KakoBa cxema pelnieHus 3a/1aqi Ha BBIUKCICHHE IO (PUTyphI ¢ TOMOIIbIO
OTIpeNIeTICHHOTO UHTerpana? (mpumep)

2) BrINoIHUTE KOHCIIEKT BOIIpoOcCa: KaxkoBa cxema peuicHu-d (bHSI/I‘{eCKI/IX 3aaa4 ¢ IOMOIIIBIO
OMpCACIICHHOI'O UHTET pana‘?

OneHounoe 3aanue
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3aganue 1. HaiiTu HeonpeneneHHbIN HHTErpal.

e [(m-x"-— %xn“+m-n-cosx)dx

f m+n

m-x+n

o JOmx™N =)< (7 = x4 5"

[ x™ - sin(x™*1 + m)dx

(Inx)™
BapuaHt | m n
1 7 8
2 2 3
3 6 3

3anganue 2. Haiitu muiomanp GUrypbl, OrpaHUYCHHON JTHHUASMU:
a)y=x>+1,y=0,x=-1,x=2 0)y =x2—8x+16,y =6 —x.

3aganme 3. CKOpOCTh TOUKHM, ABHKYIIEiica npaMoiuHeiino, 3anana ypasuenueM v(t) = 3t +
t+ 1M / o) BoruncnuTh myTh, NPOMIEHHBIN TOUKON 32 4 CEKyHAbI IIOCIIE HaYasla JBUKEHHUSL.

3aganue 4. BorunciauTh paboTy, COBEPLICHHYIO [TPU PACTSHKEHUU MIPYKUHBI HA 2 CM, €CIIH [
cxaTus ee Ha 4 CM HYKHO Npuiioxkuth cuity 40 H.

!2!!QHO‘IHO€ HHAUBUIAVAJIbHOEC 3ATAHUE

Cogepxanne pabotsl: UHauBUaYyanpHoe 3a1anue Ne 6.

TekcT 3a1aHusi: UHIUBUTyaIbHASI paboTa COCTOUT U3 3 3a7aHuil 25BapruaHTOB

3ananue Nel. HaiiTu HeonpeaeneHHbI UHTErpal.

m+n

dx

n
1) f(m-x"— T T M COs x)dx 2) fm_x+n

Nfm-x™t—n)-(x™ —n-x+5)""dx

4) [x™-sin(x"*t + m)dx 5) I% dx
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Bapuant m n Bapuant m n Bapuant m n
1 3 4 10 7 3 19 9 6
2 4 5 11 3 6 20 3 7
3 6 7 12 4 7 21 5 7
4 8 9 13 5 8 22 6 8
5 6 4 14 4 6 23 3 9
6 4 3 15 7 5 24 8 3
7 5 4 16 6 3 25 9 4
8 7 6 17 7 4
9 9 8 18 8 5

3aganue Ne 2. Br4UCIUTH 106 (PUTYPHI, OTPAaHHYCHHOHN JTUHUSAMUA

1. a)y=1-x"y=0 2. a)y=4-x" y=0
6) y= X" - 6x 19, y=3x -9 6) y= x>-2x+1, y=2x-2

3. a)y=9-x", y=0 0) 4. a)y=x"+1, x=-1, x=2, y=0
y =x>-2x+3, y=x+3 6) y=x’-8x+16, y=6-x

5. a)y= X +2, x=-2, x=1, y=0 0)y=- 6. a) y= x> -1, x=1, x=2, y=0
X*+2x+3, y=3-x 6) y=-x"+4x-1, y=3-x

7. a)y= X~ -4, x=2, X=3, y=0 0) 8. a) y= x* +3, x=0, x=I, y=0
y=x"-3x+2, y=x-1 6) y=x-3x+2, y=x-1

9. a)y= x°+1, x=-1, x=1, y=0 10.a) y= x> +1, x=0, x=I, y=0
6) y=x’+4x+1, y=-x+1 6) y==x"-2x+3, y=x+3

11.a)y= X3-1, x=1, x=2, y=0 12.a) = x> -1, x=-2, x=-1, y=0
6) y=-x"+6x-7, y=x-3 6) y=x>-2x+1, y=x+1

13.a) x> +1, x=-1, x=1, y=0 0) 14. a)x’ +2, x=-1, x=1, y=0
y=x2+4x+4, y=-X-2 0) y=x2+6x+8, y=2x+5

15.a) y=x"+4, x=-1,x=1,y=0  6) 16. a) y=x"+3, x=0, x=1,y=0  6) y=-
y:X2—6x+7, y=-Xx+7 X>-6x-6, y=x+4

17.a) y =x" +l, x=-1, x=1, y=0 18. a) y=2x", x=-1, x=2, y=0 0) y=
6)y=x"-8x+14, y=-2x+6 X>-4x+7, y=x+3

19. a) y=2x, x=-2, x=1, y=0 6) 20. a) y=x"+1, x=-2, x=0, y=0
y=x-6x+8, y=-3x+8 6) y=x>-4x+5, y=x-1

21. a) y=x"+1, x=0, x=1, y=0 22.a) y= x° 2, x=-1, x=1, y=0
6) y=x-8x+15, y=-2x+7 6) y=-x>-4x-3, y=x+1

23.2) y=x"+3, x=-1, x=0, y=0 6)| 24.2) y= x° 42, x=1, x=2, y=0

F-x2-2x+1 , y=-x-1

6) y=-x"+6x-7, y=2x-4

25. a) y=x"+1, x=0, x=2, y=0
6) y=x’+4x+4, y=x+4
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3aganue Ne 3. CKOpPOCTb TOUKH, OBIIKYIIEHCS MPSIMOJIMHENHO, 3ajaHa ypaBHeHneM v(t) =
at’> + bt + ¢  BuluMCIUTL HyTh, NPOWJCHHBIA TOYKOHW 3a mepBble d CEKyHJ OT Hadana
JBUKCHUSI.

Bapuant | a | b | ¢ |d|Bapuant | a | b | ¢ |d
1 3 114 (-10]2 |14 211-10]-7 |3
2 6 |[-12]12 |3 |15 3 14 |7 |2
3 9 |-10]-7 |3 ]16 6 |-8 |4 |4
4 12(-8 |3 |2]17 9 |2 |5 |2
5 15]-42]-12 5|18 124 |9 |3
6 184 [-8 |2]19 15(-14]6 |2
7 21 -14]-30 3 |20 18|-20|-13 |3
8 3 110 [-12]2]21 21 1-18]1 |3
9 6 |8 |-25|3 |22 6 |4 |-31|4
10 9 |-6 |2 |[2]23 6 |2 |2 |2
11 12(-8 |-4 |3|24 9 |-6 |-10]3
12 15(-8 |10 |2 |25 12-20]-11 |4
13 3 |-12]20 |4

Tema 3.2 «O0bIkHOBeHHBbIE TU(epeHunATbHbIE YPABHEHUD)

YcrHblii PpOHTANBLHBIH KOHTPOIb

[Tonp3ysich KOHCIIEKTOM JIEKIIMHU U PEKOMEHIyeMOW JIUTEepaTypoil OTBETUTH HA BOIIPOCHI:

¢ Yro Ha3bIBaIOT OOBIKHOBEHHBIM U (HepeHIInAIEHBIM yPaBHEHUEM ?

e Yro Ha3pIBalOT 0OIMM? YAaCTHBIM pelieHreM AudQepeHnanbHOro ypaBHeHUs?

e KakoB reomMeTpuuecKuil CMbICI OOLIET0 U YaCTHOTO perieHui 1ugdepeHInaibHOro
ypaBHeHUs?

e  Moxer 11 nuddepeHanbHOe ypaBHEHHE UMETh KOHEUHOE YUCIIO PELIeHH?

e Yro Takoe nopsaaok AuddepeHnanbHOro ypaBHeHHUs U KaK €ro onpeaeanTh?

e Kaxk npoBepuThb, IpaBUWIbHO JIM HailIeHO perieHne AuddepeHnnaibHoro ypaBHeHus?

e Kaxkue Tuns! auddepeHnnanbHbIX YpaBHEHUH BaM U3BECTHbI?

e UYewm omuinuaeTcs ypaBHEHHE C pa3/IeJICHHBIMU IEPEMEHHBIMU OT YPAaBHEHHUS C
pa3eNAIOIUMUCS IEPEMEHHBIMU?

e B kakoil nocienoBaTelbHOCTH pemaT JuddepeHInaIbHOe ypaBHEHUE IEPBOTO
NOPSZIKA C Pa3AEIAOUIMMUCS IEPEMEHHBIMU ?

e B yewm 3axmovaercs 3anavya Komm? KakoB ee reomeTpuueckuii cMbIci?

e KakoB o0muii Buj TuHEHHbIX JU(QepeHnanbHbIX YpaBHEHUH IepBOro nopsiaka’?

e KaxkoB anropuTm perieHus JMHEHHOro AugpepeHnaibHOro ypaBHEHUs IEPBOrO
nopsiaka?

OueHoYHOE 3a/I1aHNE

1. IIpoBepUTh OJACTAaHOBKOMW, YTO JaHHAasH (GYHKIMS ABJIsETCA OOIIMM pelleHHueM (MHTerpaioM)
JaHHOTO U PEepeHINaTLHOTO YpaBHEHUS:

L. y=x?+x+C; 5 y = Ce?** :
dy = (2x+ 1) Lyl =2y

2. Haittm ob6mme pemenus auddepeHnaIbHbIX YPaBHEHHH METOIOM pa3eiICHHs
MEPEMEHHBIX:
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L lyy/+x=0

2. [y/=sinx

3. HaiiTu wyacTHblE peElIEHUs YpPaBHEHUH NIEPBOrO TOPSAKA, YAOBIETBOPSIOLINE

YKazaHHBIM Ha4aJIbHBIM YCJIOBUSAM:

L. xy/=L Vo =1npux,=e

Inx’

d
2. xzézy,y():SanxO:O

4. PemuTh JIMHENHBIE YpAaBHEHUS IEPBOTIO NOPSIKA!

1. x°

y/ + x*y =2e”3

2. |Y/-y=e”

5. Haiit yacTHBIC perieHus OTHOPOIHBIX U] PepeHIIMAIBHBIX YPAaBHCHUIN:

1. (y? = 3x2)dy + 2xydx = 0,
ecunpux =1,y = =2

2(x + 1)dy — ydx = 0,

2 ecunpux =1,y =2

O!!CHO'—IHOE HHINBUAVAIDBHOC 3A/TAHNEC

Copepxanue padbotsl: UnauBuayansHoe 3aganue Ne 7.

TekcT 3aaHns: HHIUBUIyaTbHas padoTa cCOCTOUT U3 2 3ananmii 20 BApHAHTOB

1.Haiitn o6mue uaTerpainsl audQepeHnnanbHbIX ypaBHEHUH

9.1.a) x*y" =2 +D(x+D

6) (x+2y)+xy' =0

93.2) X' =1—x"

94.2) (x> +1)y' —xy=0

6) y+y=e" 6 Y +2y=4
95.2) yVx>+1=xy 9.6.a) Y +ytgx=0
0) y +2xy=xe 6) y’+12:1
X
’ y+1 , 1+y2
9.7. = =
) V= 98.2) V' =5
' 1 I _ — <
6) y —ytgx = 6) y thgx S x
COS X

1—
9.9. a)ydx+x—ydy =0
I+x

6) ¥ — ytgx=cosx

9.10.2) (I1+e")y = ye ™™

X

6) x)'+y=e

9.11. a) y' =(2x-1)crgy
6) V —2xy=xe "

9.12.2) I+e")y' =¢"

v, Y 2
6) y+——=-X
)Y I+x
' 2 ’
=y +1 ' I+
9.13.2) X' =y 9.14a) yy' =3 2
—x

6) V' + vigx =

) Y T = s x LB oy
x
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9.15.a) x°y' =3y 9.16.2) ¥ —xy” =2xy
' 2 —x* 2
+2xy=2x"e 6) Yy ———y=(x+1)’

6) V TaXy ) VY (x+1)

9.17.a) Clgx- y' =ctgy 6 LY

y 918.2) YV +— 5 = 6)

Y+=L=1+2Inx 1+

x '+ ycosx =sin 2x

9.19.2) x°y = (2x—1)y 9.20.(1+€x)y'=€x

, 2 , 1—2x
X X X

YcrHblii PpOHTANBLHBIH KOHTPOIb

1) ITonp3ysick KOHCIEKTOM JIEKLIUU U PEKOMEHAYEMOM JTUTEPaTypOil OTBETUTH Ha BOIIPOCHI:

. Kakoii Bun nmeer npocreiiniee auddepeHnnanbHoe ypaBHEHHE BTOPOTo Mopsiika? Kak
ono pemaercsa? Kak mis Hero hopmynupyercs 3agaya Kormm?

. Kak omnpenensiercs u kak 3anmuchiBaeTcs B o01ieM Buae AuddepeHnnaibHoe ypaBHEeHNe
BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 unrentamu? YTo Takoe XapaKTepruCTUIECKOe
ypaBHeHue?

. Kakoii Buz nmeet o01iiee perieHne TMHESHHOTO AU PepeHIInanbHOT0 YpaBHEHUS BTOPOTO

HopsiiKa ¢ HOCTOSHHBIMU K03((DUIIMEHTaMU, B 3aBUCUMOCTH OT KOpHEH
XapaKTepUCTUYECKOTO YpaBHEHUSA?
2) BremmonHuth KoOHcHEKT Bompoca «KakoBa cxema pelleHMs NPUKIAIHBIX 3a1ad Ha
cocTaBiieHUe TU(PepeHINaTbHBIX YPAaBHEHUN?».

OueHovyHoOE 33JI1aHKNE

Bapuanr 1
1.Pemuts IuHEHOE HEOTHOPOJHOE MU depeHInaTbHOE YpaBHEHUE:

Y
Y X

2. MarepuanbHas To4ka Maccoil m = 2r 0e3 HauyalbHOM CKOPOCTH MEUIEHHO TOrpyXaercs B
KHUJIKOCTh. CHJIa COTPOTUBIICHUS KUIKOCTH MPOIIOPIHUOHATIBHO CKOPOCTH MOTpYXKeHus. Haiitu
CKOpOCTh TOYKM yepe3 1 cek. Tocie Hayajga TOrpYKeHHs, eciu Kod((UIMEHT
nponopuroHaabHocTH k = 0,002 kr/c.

3. KpuBas mnpoxomutr uyepe3 Touky (2; -1) m obmagaer Tem CBOWCTBOM, YTO YIJIOBOM
Kod(PUIMEeHT KacaTelbHON B JIIOOOW €€ TOYKEe MPOTOPIIMOHAIICH KBaJIpaTy OPAMHATHI TOYKH
KacaHus ¢ K0O3(PUIIMEHTOM TTPONOpIHOHAIBHOCTH K = 3. HaliTn ypaBHeHHE KPUBOIA.

Bapwanr 2

1.Pemmth nmuHEliHOE HEOHOPOIHOE AU depeHIINaTEHOE YPaBHEHHE:

1
x+ 2

y - y =x%42x
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Vo =12

2. MoropHas JIoJKa JBUXKETCS B CIIOKOMHOM BOJIE CO CKOPOCTHIO km/4. Ha momHOM X0y

ee MOTOp ObUI BHIKIIOUEH M 4epe3 10 ¢ CKOpPOCTh JIOAKM yMEHBIIMIACh 10 Y1 = 6 xm/1. Cuna
CONPOTHUBIICHUS BOJABI MPONOPIMOHATIBLHA CKOPOCTH JIBHKEHUS JIOAKU. HaliTu ckopocTh JIoJKu

qepe3 1 MHH TIOCJIC OCTAaHOBKHU MOTOpA.

3. KpuBasg mnpoxomutr uepe3 Touky (2; -1) m oOmagaeT TeM CBOMCTBOM, 4YTO YIJIOBOM
K03 UIIMEHT KacaTelbHOM B JI000H ee TOuKe MPONOPIMOHATICH KBaJpaTy OPAMHATHI TOYKHU
KacaHus ¢ K0O3QPUIMEeHTOM npornopironanbHocTu k = 3. HaliTu ypaBHEHHE KPUBOU.

O!!eHO‘IHOC HHINBUAVAJTLHOEC 34/ TAHUE

NuausBuayanbHoe 3ananue Ne 8.

TekcT 3a1aHusi: UHIUBUyalIbHAsI paboTa cOCTOUT U3 5 3agaHuil 10 BapuaHTOB

Bapmuanr 1, 11, 21
1. Pemmure nuddepeHnnanTbHOE ypaBHEHUE C Pa3ISIISIFOIIIMMHUCS IEPEMCHHBIMU:

1+y)dx—(1—-x)dy=0

2. Pemmuth ogHOpoaHOoe AuddepeHinaibHoe ypaBHEHUE:
2

y = y_z + 4X + 2
x x
3.Pemnth nuHeHOE HeOqHOPOAHOE MU depeHInaTbHOE YPAaBHEHUE:
’ y =X
YT
4. MarepuanbHas To4Yka Maccoi m = 2r 0e3 HavyaJbHOM CKOPOCTH MEJJIEHHO MOTpYy)Kaercs B

KUAKOCTh. CHila CONPOTUBIIEHUS KUJIKOCTH MPOMOPLUOHAIBHO CKOPOCTH Horpy:keHus. Haiitu
CKOPOCTh TOYKM dYepe3 | cek. 1ociie Hayaja TMOrpYyKeHHs, eciu Kod(hUIHueHT
nponopuroHaabHocTH k = 0,002 kr/c.

5. KpuBas mnpoxoautr dyepe3 Touky (2; -1) u oOnamaer TeM CBOWCTBOM, 4YTO YIJIOBOH
KOA(p(UIMEHT KacaTelbHOM B 1000 ee TouKe MPONOPIUOHAJIEH KBAaJpaTy OPAWHATHI TOYKHU
KacaHus ¢ ko3 durmenTom nmponopruoHansHocTH k = 3. HaiiTu ypaBHeHHe KpUBOH.

Bapmuanr 2, 12, 22
1. Pemmnte nuddepeHnmranbHoe ypaBHEHUE C pa3ISSIOIIMMUICS TEPEMEHHBIMU:

2+y)dx—B—-x)dy=0

2. Pemuts ogHOpOoaHOE MudPepeHnnanbHoe ypaBHEHHE:

x+y
y = X—y
3.Pemuth nuneitHoe HeoHOpOAHOE nUdepeHITnaIbHOE YpaBHEHHE:
2
T— =x“+2x
Y x+2 y

=12

4. MoTopHas JoJKa ABMKETCS B CIIOKOWHOI BOJE CO CKOPOCTBIO ¥ 0 kM/4. Ha momHOoM X011y

ee MOTOp OBbLI BBIKIIOUEH U yepe3 10 ¢ CKOPOCTh JIOJKM YMEHBIIMJIACh 10 Y1 = 6 xm/a. Cuna
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COIIPOTHUBIICHUs BOJABI MPONOPLIMOHAIBHA CKOPOCTH JIBWKEHMS JOAKM. HallTu CKOpOCTh JIoAKH
yepe3 1 MUH 1ociie OCTaHOBKHM MOTOpA.

5. KpuBas mnpoxomutr uepe3 Touky (2; -1) m oOmamaeT TeM CBOWCTBOM, 4YTO YIJIOBOM
KOX(P(UIMEHT KacaTelbHON B JIFOOOH ee TOYKEe MPOMOPIIMOHATICH KBAJpaTy OPAWHATHI TOYKHU
KacaHus ¢ K03 uirenTom nponopionaibHoctd k = 3. Halitu ypaBHeHHe KpUBOH.

Bapwuant 3,13, 23
1. Pemmure nuddepeHnnanbHOe ypaBHEHUE C pa3ISISIONINMUCS TEPEMCHHBIMU:

(7+y)dx—(5—-x)dy =0

2. Peminth ogHOpoAHOE AU PepeHInanbHOe ypaBHEHHE:

xy' =+x2+y%+y

3.Pemuth nmuHeitHoe HeotHOpOAHOE nUdPepeHITnaIbHOE YpaBHEHHE:
' ——y =sinx
y—3Y

4. Tlyns, OBUrasch co CKOpPOCTbIO YO =400M/C, yrayOsiercs B AOCTAaTOYHO TOJICTYIO CTEHY.

Cuna conpOoTUBJIEHHSI CTEHbI COOOILIAET IyJIe€ OTPULATENIBHOE YCKOPEHHUE, MPOMNOPLHOHAIbHOE

KBaapary ee ckopocTtu. Halitu ckopocts mynu vepe3 0,001c mocne BXOXAEHUS IMyJIH B CTEHY,
—1

eci KO3 HUIIMEHT mponopiroHanbHOCTH k= 7™M .

5. KpuBas nmpoxoaut uepe3 Touky (1; 2) u o61amaer TeM CBOHCTBOM, YTO OTHOIICHUE OPIAMHATHI

0001 ee TOUKH K abcIucce MpornopLUUOHAIBHO YIII0BOMY KO3 (GUIIMEHTY KacaTellbHON K 3TOI

KPUBOH, IPOBEJICHHON B TOH K€ TOUKE, ¢ KOAPPHUIUEHTOM MponopuroHambHocTH k = 3. Haiitu

YpaBHEHUE KPUBOM.

Bapmuanur 4, 14, 24
1. Pemmnte nuddepeHnmransHoe ypaBHEHNE C pa3ISSIIOIINMUICS TEPEMEHHBIMU:

B—-y)dx—Q2+x)dy=0

2. Pemuts ogHOopoaHOE AuddepeHinaibHoe ypaBHEHUE:
2

y y
2y ==+ 6=+3
Y x2 X

3.PemnTh nMuHeHOE HeoqHOPOAHOE MU depeHINaTbHOE YpaBHEHUE:
2
! — =X
y ) xy
4. MarepuanbHas Touka Maccol m = 1r aBmxkercs mnpsmonuHedHo. Ha Hee nelicTByer B
HalpaBlI€HUU  JBW)KEHUS  CHUJIa, TPONOPLUUOHANbHAas BPEMEHH, C  KO3(PPHUIUEHTOM

el - _5 . 3
ky =2-107"kr M/ y cppa COIPOTUBIIEHUS CPEABI, MIPONOPLHUOHAIBHAS

CKOPOCTH, ¢ KOX(PPUIIMEHTOM MPOMOPIHOHATBEHOCTH ko =0,003 /e Haiirn CKOPOCTb TOYKHU
yepes 3¢ mociie Havala ABMKEHHUs, €CIIM HayadbHasi CKOPOCTh TOUKH ObllIa paBHA HYIIIO.

MMpONnoOpHUOHAJIBHOCTHU

5. KpuBas mpoxoaut depe3 Touky (1; 5) u oGnamaeT TeM CBOWCTBOM, YTO OTPE30K, OTCEKAEMBIii
Ha OCH OpJMHAT 000N KacaTelbHOM, paBeH yTPOEHHOH alOcIiucce TOYKW KacaHws. Haiitu
ypaBHEHUE KPUBOH.

Bapwuanr §, 15, 25
1. Pemute nuddepennmanbHoe ypaBHEHHE C Pa3IESIOMUMHUCS TIEPEMEHHBIMH:
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4-y)dx—(G+x)dy=0

2. Peminth ogHOpoAHOE AU PepeHIranbHOe ypaBHEHHE:

x+2y
y=7—"""+3
2x —y
3.Pemuts nmuneitHoe HeotHOpOAHOE N epeHnaIbHOe ypaBHEHHE:
2x—5
Vo V=0

4. B cocyae 100 i BomHOro pactBopa cojid. B cocyn BTekaeT yucTas BOJa CO CKOPOCTbIO =
5n/MuH, a cMeChb BBITEKAeT C TOM K€ CKOPOCTHIO, IPUUEM KOHIIEHTPAIHs PacTBOpa ¢ MOMOILBIO
NEpEMEIINBAHUs  MOJACP/KUBACTCS PAaBHOMEPHOM. B HaudanpHBII MOMEHT B PacTBOpe

conepxkanock M0 =10kr comu. CKOIbKO cou OYJeT coepKaThesl B cocye uepes 20 MUH 1oclie
Hayasia npoiiecca?

5. KpuBas mpoxoaut 4yepe3 ToUky (2; 4) u o01aaeT TeM CBOMCTBOM, YTO OTPE30K, OTCEKAEMBIi
Ha ocu abcuucc KacaTeabHOW, MPOBEICHHONW B 000N TOUYKE KpUBOHM, paBeH KyOy abcuucCh

TOYKM KacaHus. HailTu ypaBHEeHHE KpUBOM.

Bapuanr 6, 16
1. Pemmre muddepennmanbaoe ypaBHEHHE C Pa3IeNIOIIMMHUCS IEPEMEHHBIMHU:

(7—y)dx—R2+x)dy =0

2. Pemmuts ogHopoaHOoe AuddepeHinaibHoe ypaBHEHUE:

x% + xy — y?
Y= 2xy
3.Pemuts nuneliHoe HeoTHOPOAHOE NU(depeHITnaTbHOE YpaBHEHUE:
12
y = ;y =T33

4. MarepuanbHasg Touka Maccoil m = 3r 0e3 HayalbHOH CKOPOCTH MEUIEHHO MOrpyKaercs B
KHUIKOCTh. CHJIa COTPOTUBIICHUS KUIKOCTH MPOIIOPIHUOHATIBHO CKOPOCTH MOTpYKeHus. Haiitu
CKOpOCTh TOUYKHM 4Yepe3 2 CeK. TIocle Hayajga MOrpyXkeHus, eciau KoddduiueHt
nponopunonansHocTy k = 0,003 kr/c.

5. Kpuas mnpoxomutr uepe3 Touky (1; -2) m oOmamaeT TeM CBOWMCTBOM, 4YTO YIJIOBOM
K03 PUIIMEHT KacaTelbHOW B 000 ee TO4YKe MpONOPLUOHANEH KBaJpaTy OpAMHATBHI TOUYKH
KacaHus ¢ K03 puireHTom nponopronaibHocty k = 2. HaliTu ypaBHEeHHE KPUBOH.

Bapuanr 7, 17
1. Pemure nuddepennmranbHoe ypaBHEHHE C Pa3ICSIOMIUMHUCS TIEPEMEHHBIMH:

B—-y)dx—(G+x)dy=0

2. Pemuts ogHOpOoaHOE MudpepeHnnanbHoe ypaBHEHHE:
3y3 + 10yx?
Xy = ——————
y 2y? + 5x2
3.Pemnth nMuHeHOE HeoqHOPOHOE AU hepeHIInalbHOE ypaBHEHUE:
+—y=x3
y x y
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0 =12 v/, Ha monmmom X0y

\i

4. MoTtopHas JT0AKa IBUKETCA B CIIOKOMHOM BOJE CO CKOPOCTHIO v

€€ MOTOp OBbUT BBIKJIIOYEH U qecpes 8¢ CKOPOCTH JIOAKHM YMCHBIINWJIACh 10 6KM/LI Cuia
COIIPOTUBJICHUA BOABI MPOIOPIHMOHAJIbHA CKOPOCTU ABWIKCHUSA JIOJAKH. Haiitu CKOpPOCTH JIOJAKHU
qepes 1 MUH mocjie OCTAaHOBKH MOTOpa.

5. KpuBas mpoxonut uepe3 Touky (2; 1) m oOiamaeT TeM CBOMCTBOM, YTO NPOU3BEIACHUE
yrioBoro ko3 duimenTa kacaTebHON B 11000 ee TOUKe Ha CyMMY KOOPJIUHAT TOYKH KaCaHUs
PaBHO YJIBOCHHOW OpJIMHATE 3TOM TOYKW. HaliTu ypaBHEHUE KpUBOMA.

Bapuant 8, 18
1. Pemmure muddepeHnmanbHoe ypaBHEHUE C Pa3ISISIFOIIMMUCS TEPEMEHHBIMU:

G-y)dx—B+x)dy=0

2. Pemuth ogHOpOHOE ArdepeHIranbHOe ypaBHEHHE:
2
y y
'==+8=+12
Y= X

3.Pemuth nmuHeitHOe HeomHOpOAHOE MU PepeHnabHOe YpaBHEHHE:

2x C 142
y 1+x2y_ x
V0=400

4. Ilyns, nBUrasicb co CKOpPOCTHIO M/C, yriayOnsieTcsi B JIOCTaTOYHO TOJICTYIO CTEHY.
Cuna conpOoTUBJIEHHSI CTEHBI COOOIIAET IyJIe€ OTPULATENIBHOE YCKOPEHUE, MPOMOPLHOHAIBHOE
KBajgpaty ee ckopoctu. Haiitu ckopocts mynu uepe3 0,003¢ mocie BXOXKJIEHHS IyJId B CTEHY,
ecii K03 (HUITUEHT TPONOPLIHUOHATBHOCTH K = SM -1

5. KpuBas npoxoaut uepe3 Touky (2; 1) u obnagaeT TeM CBOMCTBOM, YTO OTHOILIEHUE OPJAHHATHI
1100011 ee Touku K abclucce NpOrnoOpLUUOHANIBHO YIIIOBOMY KO3(PUIIMEHTY KacaTelbHOM K 3TOH
KpHUBOI1, IPOBEJCHHON B TOM k€ TOUKE, ¢ K03 puireHTom nponopuroHansHoctu k = 2. Haiitu
YPaBHEHHE KPUBOA.

Bapmuanr 9, 19
1. Pemute nuddepennmranbHOe ypaBHEHHE C Pa3ICSIOMIMMUCS IEPEMEHHBIMH:

(7—y)dx—(2+x)dy =0

2. Pemuts ogHOpoaHOE MudPepeHnnanbHoe ypaBHEHHE:
x2+xy—-3y* vy

= +8Z 412
y x? — 4xy X
3.PeruTh IMHERHOE HEOTHOPOJHOE AU(PePEHIIHATBEHOE YpaBHEHHE:
1-—2x

+——y=1
y 2 y
4. MarepuanpHas TOuka Maccod m = 1 r gBuxerca npsmonuHeiiHo. Ha Hee paeiicTByeT B
HAlpaBJIEHUU  JIBIDKEHUS  CWJIa, [PONOPLUOHANBHAs  BPEMEHH, C  KOIPPHUIHMEHTOM

—_— - 75 . 3
ky=2-10""Kkr M/C"y cypa compoTuBIeHHs cpelsl, IPONOPLMOHATbBHAS

CKOPOCTH, ¢ KOA(DPUITMEHTOM TPOMOPIHOHATEHOCTH ky =0,003 /¢ Haitrn CKOPOCTh TOYKHU
Yepe3 2¢ Tocie Havana ABMKEHUS, €CJIM HadallbHasi CKOPOCTh TOUKH ObLTa paBHA HYIIIO.

MPONOPIIMOHATBHOCTH

5. KpuBas mpoxoaut 4epe3 Touky (3; 4) u o01amaeT TeM CBOMCTBOM, YTO OTPE30K, OTCEKAEMBIi
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Ha OCH OpIMHAT JI000H KacaTelbHOM, paBeH YTpOeHHOH alciucce TOUKM KacaHus. Haiitu
ypaBHEHUE KPUBOM.

Bapuanr 10, 20
1. Pemmure muddepeHnmanbHoe ypaBHEHUE C Pa3ISISIFOIIMMUCS TEPEMCHHBIMU:

2-y)dx—2+x)dy=0

2. Pemmuth ogHOpOoaHOE nudpepeHnnanbHOe ypaBHEHHE:
xy =2{3x2+y%+y
3.Pemmmth nmuHeliHOe HEOTHOPOIHOE AU depeHITnaTbHOE YpaBHEHUE:

’— — 12x
Y7317 (x +1)%e

4. B cocyne 50 1 BogHOro pactBopa cojiu. B cocyn BTekaeT yucras BoOJla CO CKOPOCTBIO ( =
5n/MuH, a CMECh BBITEKAET C TOH K€ CKOPOCTHIO, TPHYEM KOHIICHTPAIIHs PACTBOPA C MOMOIIBIO
NepeMelINBaHusl TOJACPKUBACTCSI paBHOMEpHOH. B HauanbHBIE MOMEHT B pacTBOpe

conepskanock M0 =5 xr conu. CKOJbKO comu Oy/IeT cofepKaThcs B cocyie yepe3 10 MuH mociie
HayaJia npoiiecca?

5. KpuBas mpoxoaut 4epe3 Touky (1; 2) u o01amaer TeM CBOMCTBOM, YTO OTPE30K, OTCEKAEMBIi

Ha ocHM abcuucc KacaTeiabHOH, NMPOBEJEHHOM B J1000I TOUKe KpUBOMH, paBeH KyOy abcLucChl
TOYKM KacaHus. HailTu ypaBHeHHE KpUBOM.

Tema 3.3 «/InppepennuaibHbie ypaBHEHHS B YACTHBIX IPOU3BOJIHBIX)»

YceTHbliE GPOHTAILHBIA KOHTPOJIb

ITosb3ysich KOHCIIEKTOM JIEKLIUU U PEKOMEHAYEMOU JIUTEPATYpO OTBETUTH HA BOIIPOCHI:

e Uro Ha3piBatoT QyHKIMEH 1ByX nepeMeHHbIXx? Kak 0603HauaroT?

e Uro sBnsercs rpagukoM QyHKINU ABYX MEPEMEHHBIX?

e Yro Ha3pIBaIOT 00IACTHIO ONpeIesIeHUs] PYHKIUH IBYX MEPEMEHHBIX?

e Kak HalTH 00JIacThIO onpeaeneHus: GYyHKIMH JIBYX IEPEMEHHbIX?

e Kak rpaduueckn n300pa3utb 001acTh onpeaesneHus GyHKIUU JBYX MePEeMEHHBIX?

e Yro Ha3bIBAIOT JIMHUEH YPOBHS (QYHKIIUH JIBYX MEPEMEHHBIX?

e Uro Ha3bpIBAOT YaCTHOM MPOU3BOIHON (DYHKIIMHU ABYX MEPEMEHHBIX 110 OJTHOM U3 3TUX
NEePEMEHHBIX?

e Kak HaxoOAT yacTHBIE IPOU3BOIHBIE?

e B yem ¢usnyeckuii? reoMeTpUUYECKHI CMBICIT YaCTHOM MPOM3BOIHON (DYHKIIMHU JIBYX
NIEPEMEHHBIX 110 OAHOM U3 3TUX MEPEMEHHBIX ?

e Uro Ha3bIBaOT YaCTHBIMU MTPOU3BOJIHBIMUA BTOPOTO MOPsAKa?

e Yro Ha3bIBaIOT NOJHBIM U depeHrnanoM GyHKIMM ABYX NepeMeHYTo Ha3bIBaIOT
TuQdepeHIaIbHbIM YpaBHEHHEM B YaCTHBIX TPOU3BOIHBIX ?

e Yro Ha3pIBalOT OOMIMM? YAaCTHBIM perieHrueM Au(QepeHInanbHOro ypaBHEHH B
YACTHBIX ITPOU3BOJHBIX?

e Uro Takoe nopsiok AMPQPpepeHnanbHOro ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX U KaK
€ro OINpeeInTh?

e YTo MOHMMAIOT MOA MpOCTeUIMMHU AU PepeHInanbHBIMUA YPAaBHEHUSIMHU B YaCTHBIX
MPOU3BOIHBIX?
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e KakoBbI OCHOBHBIE PUEMBI pEIIeHUs NpocTeHmnX auddepeHnnanbHbIX ypaBHEHU B

YHYaCTHBIX HpOI/ISBOI[HBIX?

e B uem cocrout 3anava Komm it IMHERHOTO OJHOPOIHOIO YPABHEHUS C YaCTHBIMU

MIPOU3BOHBIMU IEPBOTO MOPsiAKA?
e KakoB anroput™m peuienus 3anaun Komm?

e B uem cocrout meron Oypre ais peuieHus AudepeHuanbHOro ypaBHeHUSI BTOPOTo

nopsaJKa ¢ 4aCTHbIMU HpOI/I3BO,Z[HBIMI/I?

OuneHovHoe 3aanue

1.Knaccudunuposars cieayoiie ypaBHEeHUs:

a)u; + U, =0 6) Uy - C2Uyy =0
B)Uy - AUy, =0 DUy + Uy =0
o u ou
2.Haiitu o01iee penieHue ypaBHEHHUS Y PR pi 0
ou ou
2. s y 55X P 0 (y > 0) pemuts 3agauy Ko ¢ HauaabHBIMU YCITIOBUSMU
a) u|x -0 2}/2

O)ux=1=/1+ y*=0(y)

Tema 3.4 «Paab»

YcrHblii PPOHTANBHBIH KOHTPOIb

[Tonp3ysCh KOHCIIEKTOM JIEKIIUA U PEKOMEHTYEMOM JTMTEPATypPOil OTBETUTH HA BOIIPOCHI:

e Uro Ha3bIBalOT OECKOHEYHBIM PSIOM?
e Kakoil psi1 Ha3bIBAIOT YUCTOBBIM?

e Kakoil uncinoBoil psJ Ha3bIBAIOT 3HAKONIEPEMEHHBIM? 3HaKOUYEPEAYOIUMCS ?

3HAKOIMOCTOSHHBIM?

Kaxoit uncnoBoit psin Ha3piBaeTcs cxoasmmmcs? Pacxonsmumcs?
B uem coctout npusHak Jlanambepa CXOUMOCTH YUCIOBOTO psiga?
Kakoii psin Ha3pIBatoT (hyHKIIMOHATEHBIM?

YTo Ha3bIBAIOT TOYKOH? 001aCTHIO CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia?
YTo Ha3BpIBAIOT paANyCOM CXOJMMOCTH CTENEHHOIO psiia?

Yro HaseBaroT psigom Teitnopa s pyakuun y = f(x)?

Yt0 Ha3BBAIOT psisioM Maxkiopena st pyukiun y = f(x)?

KakoB anroputm pasnoxenus GyHKIMU B paa Makiopena?

OuneHoyHoe 3aganue

1. Haiigute INEPBLIC UCTHIPC HIICHA psAJa 10 3aJaHHOMY YJICHY:

Kakoil pyHKIIMOHANBHBIN PsiJl HA3bIBAIOT CTENIEHHBIM? TPUTOHOMETPHUECKUM?
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1. _ 1 4. _ 3n+1
n = on + 12nt Un =tz 1 1)3n1
2. _ n+1 _ 3n-2
Un = 2n— 1)3n1 5. Un =z —1)3n-1
3, In+2 6. 1
Un = o on1 Un = oo 5~
(3n — 1)2n-1 2n(3 — 2n)

2. Haiitu ¢opmyny o01iero 4jaeHa psja 1o ero JaHHbIM NEPBbIM WICHAM:

7. 1-8+27—-64+125-216+343—.... 10. 1 N 3 L2 5 g 7 4.
2 4 6 8
8. |l il I 1 T 1 1 1
2 4 8 16 11. § §+7 §+--
9. 1 2 3 12. 1 1 1
2 4 5 2 4 6

3. Haiitu nmpenen yacTuuHoi cymmbl psiaa lim, . S,u cienath BBIBOA O CXOJIUMOCTH

U1 paCXOI[I/IMOCTI/I paaa:

13. 1 16. > 1
Zn(n+1) Z4(n+1)
n=1 n=1
14. e 1 o 1
Z 3n-1 17. Z 2n-1)(2n+1)
n=1 n=1
15. o 1 =
Z(Bn—Z)(3n+ 1) 18. Zz_n
n=1 n=1
4. UccnenoBaTh psll Ha CXOJIMMOCTb, TPUMEHsIsI Tpu3HaK [lanamOGepa:
19. i n 22. i m+1
3 . 211
n=1 n=1
20. ® 1 2
il o |y e
Z n* (n+ 1) 3n
n;l
21. 3n—1 24. im +rn-1
Z 2n i
n=1
5. Paznoxwure B psag Oypre GyHKIHIO:
25. _(—xmpu—mw <x <0, 28. _{—1np1/1—n<x<0,
f(x)—{ Onpu0<x<m f@) = lopu0<x<m
26. T 7T
1HpI/I0<x<E, xan0<x<E
f=4; 29. | f(x) = .
Ean§§x<n OanQSxSn
27. _(Onmpu0<x<m, 30. _(lmpu—m < x <0,
f(x)_{XHpI/IT[SXSZH f(x)—{ 3upul0<x<m
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Bapuant | 3aganue | 3amanue | 3amaHue
1 2 3

1. 2 8 14

2. 3 9 15

3. 4 10 16

4. 5 11 17

3. 6 12 18

Tema 4.1 «OCHOBbI KOMOMHATOPUKHN»

YceTHblii GpOHTAILHBIA KOHTPOJIb

ITonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOH JINTEPATypOH OTBETUTH Ha BOIIPOCHI:

UTto Ha3BIBAIOT KOMOMHATOPUKOMN?
Urto Ha3bIBaIOT n-(hakropuaaom?
3anucarh, 4eMy paBeH n!

UTo Ha3BIBAIOT NIEPECTAHOBKAMMU?

3anucarb (HopMyITy AJIS UMCIIa TIEPECTaHOBOK U3 N AJIEMEHTOB.

Urto Ha3bIBAIOT pa3MeLEHUsIMU?

3anucarb (bOpMy'Hy quciia pa3MeH_[eHI/II71 K3 1N 3JICMCHTOB II0 1.

YTo HA3BIBAIOT COUYETAHUSIMHU ?

3anucarb (bOpMy'Hy Yyuclia COYETaHUM M3 N 3JIEMEHTOB MO m.

B uem coctout IIpaBUJIO CIOXKCHUA KOM6HHaHHﬁ?
B uem coctout [MpaBUJIO YMHOKCHU L KOM6I/IHaHI/II>'I?
KakoBBEI OCHOBHEBIC 3aJa4n KOM6I/IHaTOpI/IKI/I?

OneHo4YHOE 3aaHHeE

1.Pemmuth 3alav4y Ha UCII0JIb30BaHHUEC KIIACCUYCCKOTO OIMPCACIICHNUA BEPOATHOCTU !

HoMepamu oT 1 10 5, a Bo BTopoMm OT 6 10
10. U3 xax0ro sAuKa BEIHYJIU IO OJTHOMY
mapy. HalTu BEpOATHOCTH CEAYIOLIUX
COOBITHA:

A- cymMMa HOMEPOB BBIHYTBIX IIApOB HE
MEHBIIIE 7;

1. N3 OykB cioBa «BEpOSTHOCTB» Hayraj | 4. B ypHe 6 Oenbix u 4 4YepHbIX
BbIOMpaeTcst  ogHa  OykBa. Kaxkosa mapoB. V3 ypHBI BBIHUMAKOT OJHMH
BEPOSITHOCTh TOT'O, YTO BbIOpaHHas OykBa oiap ¥ OTKJIAJBIBAIOT B CTOPOHY.
Oyner: A-cornmacHoil; B — ruachoif; C — Orot map okaszaincs oensiM. [locie
OyKBa «O0». 3TOrO0 W3 YpPHBI BBIHMUMAKOT €IIe

onvH map. Haitu BepoATHOCTH
TOr0, 4TO 3TOT IIap ToXe OyneT
OembIM.

2. W3 ypusbl, conepxameil 10 6enbIx 1m1apos u bpocarorca nBe Monersl. Kakosa
8 4YepHBIX, BBIHUMAIOT TOJpPSI  BCE BEPOATHOCTb, 4YTO 00€ MOHETHI
Haxojsammecs B Hed mapel. Haiitu | 5. yHaayT «pPEeLIKO» KBEpXY.
BEPOATHOCTH TOrO, YTO BTOPHIM IO
NOpSAKY Oy/eT BBIHYT O€IbId 1map.

3. B nmnepBom smuke HaxonsTcs Imapel ¢ | 6. Bce natypanbpHbie umcia oT 1 1o

30 mnanucaHbl Ha OJMHAKOBBIX
KapTOYKax W TOJOXKEHBI B YpHY.
ITocne TIHIATEILHOTO
MepeMEeNIMBaHus  KapTOueK U3
YPHBI U3BJIEKAETCS OJIHA KapTOUKa.
KakoBa BepoOsATHOCTH TOrO, 4YTO
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B-cymma HOMEpOB BBIHYTHIX IIApOB paBHA
11;

C-cyMMa HOMEPOB BBIHYTBHIX IIIAPOB HE
6oumpmre 11.

4UCJIO HAa  B3SITOH
OKa)KeTCsl KpaTHBIM 57

KapTO4YKe

2. Pemmuth 3a1a4y Ha MCII0JIb30BaHNEC KJIIACCU

YCCKOT'0 ONMpPEACIICHUS BEPOSITHOCTH:

7. Urpanpnas kocth Opocaercss oaumH pas. | 10. bpomiensl aBe urpanbHblE KOCTH.
Haiit BEposATHOCTB CIIETIYIOUTUX COOBITHIA: KakoBa BeposITHOCTH TOro, 4TO
A- nosiBIIeHUE HE MEHEE 4 OUKOB; a0COIOTHAsT BETMYMHA BBIMABIINX
B- nosiBnenue He 6osee 4 0YKOB. OYKOB paBHa 2?

8. UrpanpHas kocTh Opocaercs aBa pasa. B norepee 1000 Ouneros. 13 Hux
Haiitu BeposiTHOCTH TOro, uro 0Oa pasa nBa Ouiera BBIMAJAET BBIUTPHIII
MOSIBUTHCS OJIMHAKOBOE YUCIIO OUYKOB. 200 py6neir, Ha 4 Ounera -100

pyOnel, Ha aecsaTs — no 20 pyosiei,

1 Ha Tpuauath — no 10 pyOuselt, Ha

) nAThAECAT - 1o 5 pyOneil, Ha

aBecTH — 1o 1 pyOuto, ocraibHbIE

Owrerbl 0e3 BwIMrphIma. KakoBa

BEPOSTHOCTh BBIMTpBILIA  TIO
ounety He MeHee 5 pyOeit?

0. Bpocatorcs ogHOBpeMEeHHO 1Be UTpajibHbie | 12. [Tpou3BoOILHBIM obpazom
KocTu. HaliTu BepoATHOCTH ClEIyIOIINX BBIOMpAETCsl JIBY3HAUYHOE YHUCIO.
COOBITHI: KakoBa BEpOATHOCTB TOTr0, 4TO 3TO
A- cyMMa BBINABIINX OYKOB paBHA 6. YHCIIO OKAXKETCS:

B- nmpowusBeneHne BBIIABIIMX OYKOB PABHO A-xpaTHbIM 3;
6. B- kpaTHbIM 6;
C- xpatsbIM 50.
3. Pemmts 3a1auy 10 TEOpEMaM CIIOKEHHSI U YMHOKEHUS BEPOSITHOCTEH:

13. | B smuke HaxonaATCs MyroBHUIIbI pa3iMyHBIX | 16. B MarasuH MOCTYIIUIIN
nBeToB Oenbix— 50%; kpacHbix — 20%); TEJIEBU30PBI, 60% KOTOPBIX
3eneHbix — 20%; cunmx - 10%. Kakoa MOCTaBUJIO mpenanpustue, 25% -
BEPOATHOCTb TOTIO, 4YTO B3ATas Hayraj Bropoe u 15% - tperpe. KakoBa
MyTOBUIIA OKA)KETCS CHUHEro WM 3€JIEHOT0 BEPOATHOCTH TOTO, YTO KYIIJICHHBIN
[BETA. TEJIEBU30p M3TOTOBJIEH Ha IEPBOM

U TPEThEM IPEIIPUSITHH.

14. | BepostHocTs  TOTO, 4TO CTPEJIOK, BepostHOoCT NOTIaJaHus B
npousBeas BeicTpes BbIOMBaeT 10 OYKOB, MUIIEHb JJI MEPBOTr0 CIIOPTCMEHA
paBHa 0.,4; 9 ouxoB -0,3 1, HaKOHEN § WM 0,85, a gma Broporo -0,8.
Menbiie 04koB — 0,3. HaliTu BeposiTHOCTH 17 CropTcMeHbI HE3aBUCUMO JPYT OT
TOTO, YTO CTPEJIOK IPH OJHOM BBICTPEIE Apyra  chenaad 10 OJHOMY
BBIOBET HE MEHEe 9 0UKOB. BbICTpeny. HalTu BepOSITHOCTH

TOT0, YTO B MMILIEHb MONAAET XOTS
OBl OJIMH CTIOPTCMEH.

15. |Ipu 3anmcu  daMuianii  y4acTHUKOB N3 konmomel B 36 kapT Hayaaudy
COpPEBHOBaHMM, 001Iee Ynciao KOoTophix 420 BBIHUMAETCS OJHa. Kaxkosa
OKa3ajoch, UYTO  HadyalbHOM  OyKBOM BEPOATHOCTh TOrO, YTO Oyner
¢damunuit y 10 u3 HuX Obl1a «A», y 6-«E», 18 BBIHYTA ITMKA WIN TY3?

Yy 9-i», y 12-«O», y 5-«¥Y», y 3-«fO», y
BCEX OCTAIbHBIX (DaMUIUs HAYMHANIACH C
cornacHoil. OmnpenenuTh BEpOSTHOCTh, UTO
dbaMunmsi  ydacTHUKAa  HAYMHAETCS  C
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\ TJIACHOM.

4. Pemmth 3a1a4y 1o TCoOpEMaM CIOKECHUA 1 YMHOXKCHUA BCpOHTHOCTeﬁZ

19. | bpomena urpanpHas koctb. Haiitu | 22. KoncynbpranmoHHsIi ITYHKT
BEPOATHOCTh TOTO, YTO BBIMNAACT YHMBEpCUTETa TMOJydyaeT TMaKeThl ¢
YETHOE WJIM KPaTHOE TPEM YHUCIO KOHTPOJBHBIMU paboTamMu U3 TOPOJOB A,
OYKOB. B, C. BeposATHOCTh TOJy4YeHHUsI MakKeTa

u3 ropoaa A pasna 0,6, a u3 roponaa B-
0,1. HailTu BepoOSATHOCTb TOrO, YTO
ouepenHON makeT OyneT NOJy4YeH W3
ropoja C.

20. | HaiiTu BeposITHOCTH TOrO, YTO N3 mnepBoro mnpeanpuaTvs NOCTYIIHIO
B34TO€ Hay/Jady JIBY3HAYHOE YKCIIO 200 npobupok, u3 KoTtopeix 190
OKa)XeTCsl KpaTHBIM JI00 2, mubo 5, 73 CTaHJapTHHIX, a co BToporo — 300, u3
60 TOMY u JIPyroMy ' KoTtopeix 280 cranmaptHbeiX. Haiitu
OJIHOBPEMEHHO. BEPOSITHOCTh TOTO, YTO B3ATasl Hayraj

npoOupka OyJeT CTaHJapTHOI.

21. | B smuke wumetorca 30 mapos | 24. B macrtepckoii nBa macrepa paboTaroT
Oemoro 1mBera u 5 uyepHoro. U3 HE3aBUCHUMO Ipyr oT apyra.
AllMKa Hayjgady OepyT OAMH 3a BeposiTHOCTH TOrO, YTO B TEYEHUM 4Yaca
JIPYTUM 2 nrapa. Haiitu NEPBBIA MOTOP HE MOTpedyeT BHUMaHUE
BEPOSITHOCTh TOTO, YTO 00a IIapa mactepa, pasHa 0,9, st BToporo Mmoropa
OKa)KyTCSl YePHBIMHU. 3Ta BEPOSATHOCTH TOTO, YTO B TEUYECHUU

yaca HU OJMH U3 MOTOPOB HE MOTpedyeT
BHHUMAaHUs MacTepa.
5. PemmnTs 3a1auy 1o TeopeMam CI0KEHUSI 1 YMHOKEHHUsI BEPOSTHOCTEN:
25. | Cryment mpumien Ha 3ader, 3Has u3 30 | 28. | Tpu crpenka He3aBUCUMO JApYyr OT

BOIIPOCOB TOJbKO 24. KakoBa BEpOATHOCTD
CIaTh 3a4eT, €CJIM IO0CIE OTKa3a OTBEYATh
Ha BOIPOC IpenojaBaTelb 3aJaeT elle
OJIUH BONpOC?

Ipyra CTPEJISIOT o LEJIH.
BeposTHOCTh momnagaHus B LENb s
nepBoro crpenka pasHa 0,75, nus
Broporo -0,8, mms Tperbero — 0,9.
Onpenenuty BEPOSTHOCTH TOTO, YTO
BCE€ TPU CTPETKA MOMAyT B LIETb.

26. | BeposTHOCTBH TOr0, YTO B TEUEHHUE OJHOTO
pabodero AHS BO3HUKAET HEIMOJAJKa B
OTPENIETICHHOM MEIUIIMHCKOM TIpudope

B ypue 5 6enbix u 10 yepHBIX II1apoB.
W3 ypHBI BBIHMMaeTcs OJUH LIap,
OTMEUaeTCcsl €ero 1IBeT U  IIap

paBHa 0,05. KakoBa BeposITHOCTH TOTO, UTO | 29. | Bo3Bpamaercss B ypHy. Ilocne 3toro

HE TIPOU30MIET HU OJHOW HEMOJAAKHU 3a 3 U3 ypHBI Oepercs ele OJIWUH IIap.

pabounx gHs? Haiitu BeposTHOCTH TOro, 4ro o0a
BBIHYTHIE I1apa OYAyT OEJIbIMH.

27. | BepositHOCTB TOTO, 4TO B JeTHIOO ceccuto | 30. | B ypHe 3 Genbix U 6 4epHBIX LIApOB.

CTYIEHT CAAcT IEPBbI HSK3aMEH, paBHA
0,8; Bropor -0,9; tpernii — 0,8. Haiitu
BEPOATHOCTh TOTO, YTO OH
IIEPBBII DK3aMEH.

caacT TOJBKO

W3 ypHBI BBIHUMAIOTCS Cpa3y JBa
mapa. Halitn BeposSsTHOCTH TOrO, 4TO
9TH HIapbl OYAYT Pa3HbIX LBETOB.

Bapuant | 3aganue | 3amanue | 3amaHue
1 2 3

1. 2 8 14

2. 3 9 15
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3. 4 10 16
4. 5 11 17
3. 6 12 18

Tema 4.2 «OCHOBBI TEOPUHU BEPOSITHOCTEID)

YcrHblii PPOHTANBLHBIN KOHTPOIb

1) ITonb3ysch KOHCIIEKTOM JIEKIIMU M PEKOMEHAYEMOH JINTEpaTypoil OTBETUTh Ha BOIPOCHI:

¢ Yro HaA3BIBAIOT BEPOSTHOCTHIO COOBITUSA A? (KIacCHYECKOe ONpECNICHHE BEPOSTHOCTH).
Kakumu cBoiicTBaMu 001a1a€T BEPOSITHOCTH?

e UYro Ha3pBalOT cymMMmou coObiTmii A um B? Kak HaliTH BepoOsSTHOCTHP CYMMBI JBYX
HECOBMECTHBIX COOBITHII? COBMECTHBIX COOBITHI?

e Kakne coObITHS HA3BIBAIOTCS HE3aBUCUMBIMHU? 3aBHCUMBIMU? Kak HailTH BEpOSTHOCTH
IIPOU3BENICHNUS ABYX HE3aBUCUMBIX COOBITUI?

e Yro Takoe yciaoBHas BepoATHOCTh? Kak BBIYMCINTL BEPOSTHOCTH COBMECTHOIO
MOSIBJICHUS JIBYX 3aBUCHUMBIX COOBITHII?

e [lo kakoii cxeme pelaroTcs 3aJ1a4u Ha MOJHY BEPOATHOCTh?

Yro Takoe cimyyaiiHas BennuuHa? Kakas ciyuaiiHas BelIWYMHA Ha3bIBACTCS AUCKPETHOIM,

a Kakasi —HenmpepbIBHOM ?

UTto Ha3bIBAIOT 3aKOHOM paclpeesieHus: AMCKPETHOM ciayyaitHol Beianunnsl (JICB)?

Uro Takoe psaja pacnpenenennus? MHOroyroiabHUK pacipeieaeHus ?

KakoBbl OCHOBHBIE YHCIIOBBIE XapAaKTEPUCTUKU CITy4YalHOM BETUUUHBI?

Yro Ha3pIBaIOT MaTeMaTH4eCKuM oxkuanvem J1CB?

Urto nazpiBaroT qucnepcueit JICB?

Jiis uero BBOUTCS cpeiHeKBaapaTHueckoe otkionenue JCB?

2) Brpmonuuth KoHcHeKT Bompoca «llocTpoeHne 3akoHa pacrpeneaeHus TUCKPETHON
CIIy4aiiHOM BEJIMYUHBI 10 3aJaHHOMY YCIIOBHIO».

OuneHoyHoe 3aJJaHue

1. B mMarasuHe BBICTaBJIEHBl JUIsI MNpoaaxu 18 wusgenuil, cpeau KOTOpPbIX 6 W3AEIUi
HekayecTBeHHbIE. KakoBa BEpOSATHOCTb TOTO, YTO B3SIThIE CIIy4ailHbIM 00pa3oM 3 uzzenust OynyT
HEKa4eCTBEHHBIMU ?

2. Ha cOopouHoe mpeanpusiTieé NOCTYNHWJIM OJHOTUIIHBIE KOMIUIEKTYIOIIHE C TpeX
3aBOJIOB B KOJMYECTBE: 35 —C MepBoro 3aBoaa,35 — co Broporo, 30 — ¢ Tperbero. BeposTHOCTH
KaueCTBEHHOTO W3TOTOBJICHUsI W3JIeUN Ha mepBoM 3aBoje paBHa 0,7; Ha BTOpoM -0,8; Ha
tperbeM -0,9. KakoBa BepOsSTHOCTH TOro, 4YTO B3ATOE CIy4allHBIM OOpa3oM wu3zenue Oyner
KayeCTBEHHbIM?

3. laHO pacrpeneneHre TUCKPETHON ciy4aiiHON BennuuHbl X. Halitn MaTemaTnueckoe
OKHJaHHE U CpellHee KBaJpaTUYHOE OTKIOHEHHE.

x; 3 2 3 5

p; 0,3 04 0,1 02

OieHOYHOEe MHIMBWIVAJIbHOE 3a/1aHMNE

Conepskanne padotsl: UHnuBuayansHoe 3aaanue Ne 9.

TexcT 3aganusA: UHAMBUIYAIbHAS paboTa COCTOMUT U3 3 3aJaHuii 25 BapuaHTOB
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1. B Mara3uHe BbICTaBJIEHBI )1 IPOJAKH N U3AEIUH, cpean KOTopbIX k n3nenuit

HekayecTBeHHbIE. KakoBa BEpOSTHOCTH TOTO, YTO B3SThIE CIIy4aliHBIM 00pa3oM m U3eNuit
OyIyT HEKa4yeCTBEHHBIMU?

BapuaHT | n k m BapuaHT | n k m
1 20 6 2 14 24 8 2
2 18 8 3 15 30 9 3
3 16 6 2 16 15 5 2
4 14 5 3 17 17 6 3
5 12 4 3 18 18 8 4
6 10 4 2 19 20 7 2
7 18 6 3 20 22 6 3
8 22 8 2 21 26 8 2
9 24 10 3 22 28 7 3
10 26 6 2 23 30 10 2
11 30 8 3 24 26 6 2
12 25 7 2 25 28 10 3
13 23 6 3

2. Ha cbopouHoe npeanpusTie MOCTYIIIA OJHOTHITHBIE KOMIUIEKTYIOIIHNE C TPEX
3aBOJIOB B KOJIMYECTBE: 74 —C IIEPBOTO 3aBOJIA, N, CO BTOPOrO, M3 € TPETHETO. BEpOSTHOCTH
Ka4ueCTBEHHOI'0 U3TOTOBJICHHS U3/ICJIUI HA TIEPBOM 3aBOJE P; HA BTOPOM P, , HA TPETBEM D3 .

KakoBa BepOSITHOCTB TOTO, UTO B3ATO€ CIy4yailHbIM 00pa3oM uszenue Oyner KaueCTBEHHbIM?

Bapuant | ny | py [Ny | pp | M3 | p3 |Bapuaut | ny | py | Ny | Pp | M3 | P3
1 25 10,9 |35 08 (40 |0,7 |14 30 |09 (20 (0,7 |50 |07
2 15 | 0,8 |25 0,7 (10 |0,7 |15 20 |08 (10 (09 |20 |09
3 40 |09 |35 0,7 |25 |09 |16 25 |09 (35 (08 (40 |0,7
4 25 |0,7 |10 09 (15 |08 |17 15 |08 |25 |0,7 |20 |09
5 10 (0,9 |20 0,8 |20 0,6 |18 40 |09 |25 0,8 |35 0,8
6 40 0,8 |30 0,8 |30 0,9 |19 14 |08 |26 |06 |20 |07
7 20 0,8 |50 0,9 |30 0,8 |20 18 0,9 |32 0,8 |30 |0,7
8 35 0,7 | 35 0,8 |30 09 |21 30 |09 (20 |0,7 |10 |O,8
9 15 | 0,9 |45 08 (40 |09 |22 16 |09 |24 |08 |60 |09
10 40 (0,8 |15 0,7 (45 |08 |23 30 |09 (10 (0,7 |10 |0O,7
11 20 | 0,9 |15 09 (15 |0,8 |24 15 |08 |35 |09 |50 |08
12 14 |08 |26 09 (10 |08 |25 40 |08 (20 |08 (40 |09
13 16 (0,8 |40 09 |44 |0,7

3. laHo pacrnipenenenre TUCKPETHON ciydaitHoi BennunHbl X. HailTu MatemaTuyeckoe
0’XKHMJIaHHE U CPEHEE KBAIPATUYHOE OTKIOHEHHUE.

Bapunant YHCIIOBBIE Bapuant UYucnosble JaHHBIE
JTAHHBIE
1 x; |55 2 3 4 14 X 2 5 6 8
p; 104 03 0,1 0,2 Di 02 02 04 02
2 x; 102 05 0,6 08 15 X; 4 6 8 12
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p 101 05 02 02 p, |03 01 03 03
3 x, |6 2 1 4 16 x, |4 6 9
p, |01 03 04 02 p, |04 03 03
4 x; 102 05 06 17 x, |4 6 8 9
p; |05 04 0.1 p; |03 01 01 05
5 x, |8 2 1 3 18 x, |3 6 71 9
p, |01 03 04 02 p, |03 02 01 04
6 x, |2 1 3 5 19 x, |5 10 12 14
p; 10103 04 02 p; |04 02 01 03
7 x, |3 2 3 5 20 x, |6 8 14
p, |03 04 01 02 p, |02 04 04
8 x, |2 3 10 21 x, |1 3 4 5
p; |01 04 05 p; |04 03 01 02
9 x, |4 -1 2 3 22 x, |4 5 71 8
p; 03 01 04 02 p; |01 05 02 02
10 x, |3 2 3 5 23 x, |2 4 5 6
p, |03 0401 02 p, |03 01 04 02
11 x, |6 2 2 3 |24 x, |2 4 8
p; 02 04 01 03 p; |01 04 05
12 x, |2 5 6 25 x, |3 1 3 5
p, |05 01 04 p, |04 03 01 02
13 x, |5 3 1 3 |26 X;
p, 102 01 01 06 p;

Tema 5.1. «Uucnennoe n1udppepeHnupoBanue»

OuneHo4yHOe HHANBHAYAJIbHOE 3aJaHHE
Conepxanve paOOThI: MPUTOTOBUTH Mpe3eHTaluio Ha Temy «lIpuMepsl npuMeHeHus
YHUCIIEHHOTO (D pepeHIIPOBaHUSY.

Tema 5.2. «Uucnennoe pemeHne 00bIKHOBEHHBIX TH((epeHINATbHBIX YPABHECHH»

YcrHblil GPOHTANBHBIH KOHTPOIb

[Tonb3ysich KOHCIIEKTOM JIEKLIMU U PEKOMEHAYEMON JIUTEPATYpOll OTBETUTH HA BOIPOCHI:
B uem cyTh uMCIEHHBIX METO/IOB pellieHus: AMPPepeHInanbHbIX YpaBHEHUNH?
Uro Takoe ceTka 3HaYEHUI aprymeHTa? y3ei CeTKH? 1iar CeTKu?
KakoBsl pacuetHsie opmyssl MeToaa Ditnepa?
B uem 3akimrouaercsa reoMeTpuuecKas HHTEpIpETALMs OJHOrO 1ara MeToja Juepa?
B uem 3akmrouaercs npaBuiio PyHre 1is OLleHKH NOTPEIHOCTH MeToAa Ditnepa?

OuneHovHoe 3aganue

3amanue: MHcrnonb3ys werox Oiepa, HaWTH 3HaYeHHUs QYHKIUH Yy, ONpenesseMoit
nuddepeHMaIbHbBIM ypaBHEHHEM, TIPU HavallbHOM yciaoBuu y (0) = 1;
y/(0) =0 mar h =0,1. Haiitu y;:

1. y/=xy+2 4. | v/ =y/ +xy +1
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2. V=x -y v/ =yy/ +x

3. v/ =y/+y+l 6. |y/=5x+y+3

Tema 5.3. «UucjieHHOe MHTETPUPOBAHME»

OuneHovHoe 3aanue

1. Beruncnure nnterpan 1) mo dopmyne Herorona-JleitoHumna u mo npuOImkeHHbIM (GopMysiamMm
IPAMOYTOJIBLHUKOB U Tpanenuid. OlleHUTEe NOTPEIIHOCTh BHIYUCIICHUS.

8 b—a
I(x+2)dx; n=8 u h=
2)o0 n
10
I(x+5)dx, n=6 u h:b_a
3) 4 n

1. Pemmure muddepeHnmanbHOe ypaBHEHUE C pa3ISISIFOIIMMUCS TEPEMCHHBIMU:
G—-—y)dx—B+x)dy=0

2. Pemminth ogHOpoAHOE AU PepeHranbHOe ypaBHEHHE:

2
y y
r=—=4+8=+12
y x2+ x+

3.PemnTh nMuHeHOE HeOoJHOPOAHOE MU depeHINaTbHOE YpaBHEHUE:

2x 1+ x?
p— = X
Y1 + x? y
4. TTyns, IBUTASCH CO CKOPOCTBIO Y0 ~ 400 M/c, yrayOJsieTcs B IOCTaTOUYHO TOJICTYIO CTEHY.

Cua conpoTHUBIIEHUS CTEHBI COOOIIAET MyJie OTPHUILIATEIbHOE YCKOPEHHUE, TPONOPILIMOHAIBHOE
KBazpary ee ckopoctu. Haiitu ckopocts mynu uepes 0,003¢ nocie BXOKIEHUS IIYJIH B CTEHY,

eciy ko3 GULKMEHT NPONOPIHUOHATIBHOCTH K = SM -1

5. KpuBas npoxoauT uepe3 Touky (2; 1) u ob6naaer TeM CBOWCTBOM, YTO OTHOIIEHUE OPIMHATHI
71100011 ee TOUKH K abciucce MPONOPIHOHAIBHO YIIIOBOMY KO3((UIIMEHTY KacaTeIbHOW K ATON
KpHUBOI1, MPOBEJIEHHOM B TOM ke TouKe, ¢ KoadduirenTom nponopuroHansHocT k = 2. Haittu
YpaBHEHUE KPUBOM.

Bapmuanr 9, 19
1. Pemiute nuddepeHnmanbHOe ypaBHEHUE € pa3IeSIONUMHICI TEPEMEHHBIMHU:
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(7—-yv)dx—2+x)dy =0

2. Pemmts oHOpOHOE MU hEpeHIMaTbHOE YpaBHEHNUE:
x? + xy — 3y? y

= +8% + 12
Y x? — 4xy x
3.Pemmnth JIMHERHOE HEOQHOPOAHOE AU PepEHINATLHOE YPAaBHEHHUE:
1-2x

+———y=1
y 2 y
4. MarepuanpHas ToOuka Mmaccoil m = 1 r aBmxercs npsmonuHeitHo. Ha Hee neiicTByeT B
HaNpaBJICHUH JIBUKCHUS CHJIA, TPONOPIIMOHATIbHASL BpEMEHH, ¢ KO3 PHUIIHEeHTOM

- . 75 . 3
nponopiponansHoct K1 =2 107 KT "M/ y cpyra conpoTrBIiIeHHs cpe/ibl, TPOIOPLHOHATbHAS

ko, = 0,003

CKOPOCTH, ¢ KO3 UIIUEHTOM MPOMOPIUOHATEHOCTH Kr/c. HaliTu CKOpOCTh TOUKHU

yepes 2¢ 1ociie Hayalla ABMKEHHUS, €CJIM HayallbHasi CKOPOCTh TOUKH OblIa paBHA HYJIIO.

5. Kpusas npoxonut yepe3 Touky (3; 4) u 001aiaeT TeM CBOMCTBOM, YTO OTPE30K, OTCEKAEMBIiA
Ha OCH OpANHAT JIto00# KacaTeabHOM, paBeH YTPOCHHOM adciucce TOUuku Kacanus. Haiitu
ypaBHEHHE KPUBOIA.

Bapuant 10, 20
1. Pemnte nuddepeHnmanbHoe ypaBHEHUE C pa3IesIOIIMMUICS TEPEMEHHBIMU:

2—-y)dx—(2+x)dy=0

2. Pemmuts ogHOpoaHOE AuddepeHinaibHoe ypaBHEHUE:
xy =243x2+y%+y
3.Pemuts nuneliHoe HeOTHOPOAHOE AU depeHITnaTFHOE YpaBHEHUE:

- — 12x
=371 (x+1)%

4. B cocyne 50 11 BogHOrO pactBopa coiu. B cocyn Brekaer yncras BoAa o CKOPOCTBIO ( =
51/MMH, a cMeCh BBITEKAET C TOM e CKOPOCThIO, IPUYEM KOHIIEHTPALUs PacTBOPa € IIOMOILIbIO
IepEMEIINBAHUS MTOICPKUBACTCS PABHOMEPHOU. B Ha4alIbHBIIT MOMEHT B pacTBOpe

conepskanock M0 =5 kr conu. CKoIbKO cou OyJeT coepkaThes B cocye yepes 10 MuH mocre
Hayaja mnpoiecca’?

5. Kpusas npoxoauTt uepe3 Touky (1; 2) 1 ob6masaer TeM CBOHCTBOM, YTO OTPE30K, OTCEKAEMBbIi
Ha OCH a0CILIMCC KacaTelbHOM, POBEICHHO! B JII000H TOUKE KPUBOM, paBeH Ky0y abCcInCCh
TOYKM KacaHus. HailTu ypaBHeHHE KpUBOM.

Bapuanr 1
1.Pemmmth nmuHeliHOE HEOJHOPOIHOE AU(depeHITnaTIbHOE YpaBHEHUE:
V—X_x
x
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2. MarepuanbHas TOYka Maccoil m = 2r 0e3 HauyalbHOM CKOPOCTH MEUIEHHO TOTpyXKaercs B
XKUAKOCTb. CHila CONPOTUBIICHMS KUIKOCTH MPONOPLMOHAIBHO CKOPOCTH norpyxenus. Hantn
CKOpOCTh TOYKM dYepe3 1 Ccek. Tocie Hayajga TOTPYKEHHs, eciu KO3 UIHEeHT
nponopuronagbHocTH k = 0,002 kr/c.

3. KpuBasg mnpoxonutr uepe3 Touky (2; -1) m oOmagaeT TeM CBOMCTBOM, 4YTO YIJIOBOM
K03 GUIIMEHT KacaTelbHOH B JI000H ee TOYKe MPONMOpPLUOHANIEH KBaJIpaTy OpPAMHATHI TOYKU
KacaHus ¢ K03 duirenTom nponopironaibHocty k = 3. Halitu ypaBHeHHe KpUBOH.

Bapuant 2

1.Pemuth nuHeitHoe HeoTHOpOAHOE N epeHITnaIbHOE YpaBHEHHE:

1
x+2

y = y =x*+2x

Vo =12 \i/a. Ha mommom X0y

V1=6

2. MoTtopHast J1ojiKa IBUXKETCSI B CIIOKOMHOM BOJIE CO CKOPOCTHIO

ee MoTop ObUT BBIKIIFOUEH U 4yepe3 10 ¢ CKOpoCTh JIOJKH YMEHBIIMIACH O km/4. Cuna
COIIPOTHBIICHUS] BOJIbI TPOIIOPIIUMOHATIBHA CKOPOCTH JIBUIKCHUS JOAKU. HallTH CKOPOCThH JIOJKU
yepe3 1 MHH 1ocjie OCTaHOBKH MOTOPA.

3. KpuBas mnpoxoautr uyepe3 Touky (2; -1) m obmagaeT TeM CBOWCTBOM, YTO YIJIOBOM
K03 PHIMEHT KacaTelbHOW B OO0 €e TOYKEe MPOMOPIUOHANCH KBaJpaTy OPAMHATHI TOYKH
KacaHus ¢ ko3 dunmentom nmponoprroHansHocTH k = 3. HaiiTi ypaBHeHHE KPHBOH.

1. Haiiti mimomazs Urypsl, orpaHMueHHOH INHUAMH:
aA)y=x2+1,y=0,x=-1,x=2 6)y =x2—8x+ 16,y =6 —x.

2. CKOpOCTh TOYKH, IBIKYILEHCS MPSIMOIMHENWHO, 3a/1aHa ypaBHeHUEM v (t) = 3t2+t+

1(M/ C)

BoruncnuTh myTh, NpOIEHHBIN TOUKON 32 4 CEKYH/IbI [TOCIIE Hayasla JBUKEHUS.

3. Beruncauts paboTy, COBEPIICHHYIO MPU PACTSKEHUH MPYKUHBI HA 2 CM, €CITH [
CKaThA ee Ha 4 CM HYXHO IpuiIokuTh cuiry 40 H.

5.®DOoH]1 OLIEHOYHBIX MAaTEPHUAIIBI AJIsI IPOMEKYTOYHOM aTTECTALIUH.

3.1 Haznauenue: ®OC npenHazHayeH JUIsl KOHTPOJIS U OLIEHKH IIPOMEKYTOUHBIX PE3YJIbTaTOB
ocBoeHus yueoHoi nucuumuinabl EH.01 [puknannas matemaruka.

dopma MpOMEKYTOUHON aTTECTALNN: K3aMEH

3.2 IlpomexxyTo4Hast arTecTalus B opMe TECTUPOBAHUS.
KonnvecTBo BapraHTOB I o0yyaromuxcs — 4.
KonuuecTso 3anannii — 15.

Bpewms Bemonnenus — 50-60 MUHYT.
VYcnoBus BHIIOTHEHUS: KAOMHET, 3aJaHus B BU/I€ TECTOBON IPOrPaMMBI.

WMHCTpyKIus 110 BBIIOJHEHUIO TECTOBOW MTPOTrPaMMBI:
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Bam HE00X0IMMO BBITIOJIHUTH OAMH BapUaHT TECTOBBIX 3aJJaHUM, COCTOSAIINN U3 15 BOIPOCOB.

3aHaHI/I}I HGO6X0,[[I/IMO BBIINIOJIHATH B 3aI[aHHOﬁ IocCIC10BaTCIbHOCTH, HEC 33.6y,ZU>T€ YKa3aTb

HOMEp 3aJaHus. BHUMaTenbHO MpOYMTaiiTe TECTOBOE 33aHNE U BBIOCPUTE OJUH NPABUIBHBIN

OTBET. 3a KaXIbli NpPaBWIBHBIA OTBET B TecTe BbI mosydaere | Oamn. MakcumanabHOE

KOJIMueCcTBO OanioB — 15.

MakcumManbHOE BpeMs BBINOIHEHUS 3a1aHus — 60 MuH.

3.3KpuTepuu OLEHKH BBIOJIHEHUS TECTOBBIX 3aJaHUI

Komn-Bo 6aimioB no Tecty Onenka
14-15 «5»
10-13 «»
8-9 «3»
MeHee 8 «2»
Tect (mpumep):

0
1.Y100b1 pacKpbITh HEONPeEIeIEHHOCTh o Hafo....

1. Pa3genuth unciuTens U 3HaMeHaTeNb poOy Ha HAMBBICIIYIO CTETICHD X
2. Pemuth COOTBETCTBYIOIIEE YpaBHEHUE

3.Pa310XuUTh Ha MHOKHTEIN YUCIUTEIb U 3HAMCHATEIIb ,I[pOGI/I.

2

. 4x“—3x
2.B PE3yJAbTAaTE BLIMUCICHUSA IIPEacaIa llmx_& ? MOJIYYHUTCHA:

0
1.0 2.0 3.6 4.2 5.-
o 0
3. IpousBoanas pyHKIUHU y = sin X paBHa:
. 1 1 .
1. cos x 2. —sinx . . — = 5. sin x
cos? x sin? x

4. ®U3HYEeCKHU CMBICJI NePBO MPOU3BOIHOM:
1. ckopocts 2 cuna 3 yckopeHue

5. HaiiTi yriioBou KoO3(pUIHEHT KacaTeJbHON K rpaguKy (PyHKIUH:
B Touke* = ~1

1. 1 2. -1 3.2

6.Bbruncantnb: | (4— —3x2 + Vx3 +sinx— X% + x) dx

5 3/x®

8

3 3 3 1 x2
1. -6x-—<=cosx+ — +1 2. dx —x + —cosx+-—+ —
5 x 2x 2

5
Va2

y:2x2+3x+1
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5 Vx®

2
3.4x — x3 + —cosx+—=+X4¢
8 2x2 2

7.0npeneneHHbIH HHTETPaI — 3TO...

1. Haiinennas nmepBoobpasnast 2. Ilpon3BonHas ¢GyHKIHMH, BEIYUCICHHAS B TaHHON TOYKE.
3. Ilpenen pyHkumn 4.Ilpupanienrie mepBooOpa3Hoit

8.Ha3oBuTe BUjJ ypaBHeHMsI y' =18x +2
1.1unHelHoE; 2.KBanpaTHoe

3.mddepennmanbaoe 4. mokazaTeabHOE

d dx
9.HazoBuTte Buj AudPepeHuaTbHOI0 YPABHEHUS y_+yz =

1. IlepBoro nopsiaka ¢ pa3aemsSroIuMICI IePEMEHHBIMU
2.ITepBoro mopsizika ¢ pa3/ieIeHHBIMH ITePEeMEHHBIMU
3.JIuneitnoe nudpepeHnmanpHOE ypaBHEHHE TIEPBOTO MOPSIIKA

4.Jluneiinoe oaHoponHoe auddepeHIHaTbHOe YpaBHEHHE BTOPOTO TOPSAKAC TTOCTOSHHBIMH
KO3 GUITEHTaMU.

10. Ha3zoBuTe BUJ onepauuu HaJa MHOkectBamMu A U B:
1. O6vequnenne  2.Ilepeceuenue
3. Paznocth 4.CummeTpuvHasi pa3HOCTb
11.I'pa¢ Ha3pIBaeTcsi HANPABJIEHHBIM, €CJIU ero pedpa:
1. [Tapamtensusl  2.0puentupoBanbl 3. cXoasT U3 OAHOM BEPIIMHEI
12.CymmMma creneneii BepumnH rpaga pasua 8. Halinute yuciao pedep.

1.8 2.16 3.12 44

1 1 1 1 . .

13. Jan pag 1 + S+t r + e + - - -, Haiinure n-if 4jaen psajaa.
1 1 1

1. e 2. ey 3. Py

14.1ana ¢pynkuus f(x) = cos x. Ee pazioxenne B psia MakiopeHa uMeeT BUI:

3 5 7 4. a2nl 2 n
Lx- TP X . C T 21+ gy Ty

31 5 7 (2n+1)! TR nl

S S S VY
S i e B

15.1s1 puOJINAKEHHOr0 BBIYMCJICHUS WHTErpajia MOXKHO HCIMOJIb30BaTh «(popmyay CHMIICOHA».
Ykaxxure ee HOMep:

LI fGodx = 2 o+ y1) 2.0 f@dx = % (o + 4y + ) 3. [0 f@dx ~ h -y

I[TAKET ITPEIIOAABATEJIA
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KonuyecTBO BapMaHTOB TECTOBBIX 3adaHUi i oOywaromuxcsi — 4 (OIWH BapuaHT

npenycMaTrpuBaeT 15 Bonpocos):
Bpems BeimonHenus tecra — 60 MuH.

VY cnoBUA BHIIOJIHEHUS 3aIaHUIN

1 BapuanT.
1.Ipexen pynxmum — 370...
1.Ywucno 2.IlepeMeHHas BeTUUMHA X 3.0
5 4x—
. 6x>+x—3
2.B pesyabTaTe Bprunc/aeHus npeneaa lim,, o, 5 MOJydHTCs:
© 0
1.0 2.0 3.6 4.— S.=
© 0
3. IIponsBoaHast pyHkuuM y = tgx paBHa:
. 1 1 .
1. cos x 2. —sinx = e S.sin x
cos“ X sin“e X

4. ®U3HYECKHUI CMBICJI NePBOM MPOU3BOIHOM:
1. ckopocth 2 cuna 3 ycKOpeHue

S.HajiguTe TaHreHC yrJjia HAKJIOHA KacaTeJbHOM, IPOBeIeHHOH K rpadpuky GyHKuuu
y=- 0,5 x* B Touke Xo = -3
1.0 2.3 3.-45 4.3

6.BbrumcanTs: f(2x—3x2 + Vx2 +§— );13+6) dx

l.xz—x3+§3\/x5+21n|x|+xz—2+6x 2.x2—x3+§3\/x5+21n|x|+x%+6x+C
2 2 12

3. 2_6x_ﬁ_x_2+ x_4+C

7.1Li10omanbs KPUBOJIMHEHOM TPpaneuy MOKHO HANTH ¢ IOMOIUGIO. ..

1. IlpousBoxHoM 2. HeonpenieneHHOro MHTErpaia
3. Ilpenena pynxuuu 4. OnpeneneHHOro HHTErpaza

8.Ha3oBuTe BU ypaBHEeHHS y’ =18x +2
1.nunelinoE; 2.KBagpatHoe
3.mddepennmansaoe  4.M0Ka3aTeIbHOE

9.HazoBute Bua nuddepeHunaabHoro ypapuenus xdy + 2ydx = 0:
1. ITepBoro nopsiika ¢ pa3aensoIuMICS IEPEeMEHHBIMH

2.I1lepBoro mopsiaKa ¢ pa3aeIeHHBIMY ITIEPEMEHHBIMHI

3.JIuneiiHoe nuddepeHInAIEHOE YpaBHEHHE IEPBOTO MOPSIIKA

4.Jluneiinoe oxHoponHoe auddepeHINaTbHOe YpaBHEHHE BTOPOTO IOPSAKAC ITOCTOSHHBIMU
ko3¢ punmenTamu.
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10. HazoBuTe BU onepanun HaJA MHokecTBaMu A \ B:

1. O0vequHeHnE 2.Jlepeceuenue

3. Paznocts 4.CummeTpuyHas pa3HOCTb

11.I'padom Ha3bIBaeTCH:

1. I'paduxk 3aganHoi pyHknuu 2.CoBOKYIMHOCTH NMPSAMBIX  3.COBOKYITHOCTH TOYCK U JIMHUH.

12.Cymma creneHeii Bepuiun rpaga pasua 8. Haiiqute yncio pedep.

1.8 2.16 3.12 44

1 1 1 1 . N
. Fod ot - .
13./1an pan 1 R YRET HajiguTe n-ii 4ieH psaja
1 1 1
Lo 2o “2(n+1)

14.]1ana ¢pyuxuus f(x) = e*. Ee pa3ioxenue B psix MakJjiopeHa uMeeT BH/I:

X3 XS X7 (_ 1)n.x2n+1 X XZ xn
1.X-;+E—?+ W 2.1+E+z+ +E+

2 4 _ 4\ ,2n 2 3 _qyn+1.,.n
31-T4 T (tlT),"+ 4.x-"7+"?—-"+(1)++---

15.ln  npuOJMKEeHHOr0  BbIYMCJIEHUS] HMHTErpaja  MOXKHO  HCHOJIb30BaTh  «dopmyiry
NMPSAMOYrO0JIbHUKOBY». Y KaXKHTe ee HOMep:

LJ f(dx = 2 (yo+ y1) 2.0 f@)dx ~ 2 (yo+ 4y + y2) 3. [) f()dx ~h - y
2 BapuaHT.

1.YT00bI BHIYUCIUTH Npeaea (PyHKINU, HE0OX0AUMO ...

1.PemuTh COOTBETCTBYIOIIEE YPABHEHUES

2.ITogcTaBUTH BMECTO X TIPEEIIEHOE 3HAYSHHE U BBITTOIHUTH JIEHCTBUS

3. Pa3zaenuth YnucInTENh U 3HAMEHATEh JpOOU Ha HAMBBICIIYIO CTEIICHD X

. 2 sin 3x

2.B pe3ysbTaTe BhIYHCAeHHs mpexeaa lim,_,, —— MoJIyuuTesE:

© 0
1.0 2. 3.6 4. — S.-

© 0
3. lIpousBoanas ¢pyHKuMu y = sin X paBHa:

. 1 1 .
1. cos x 2. —sinx . .= = S.sin x
cos? x sin? x

4. Eciin nepBasi NPOU3BOIHAS B OKPECTHOCTH TOYKHU MeHsieT 3Hak ¢ "'+'" Ha "-", To 1aHHas
TOYKA ABJIAETCH TOYKOM :

1. MmuHumMyma 2. Makcumyma 3. 3KCTpeMyMma B 3TOH TOYKE HET
5. /IBuaKeHMe TOUYKH 3a1aHO ypaBHeHUeM S =3 t 2.2 t+5. Haiitn CKOPOCTb ABHKEHUS
TOYKH, eCJIH t =5
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1. 30 2. 25 3.28

6.Boruncantnb: | (2 —6x% + Vx3 + g — X%+ 6x) dx

4

1.2x 253 + 2 f‘_7+ Sin|x| +3x% 2. -12x+ﬁ§ -xiz+x%+12
4

3. 2x -2x° + 257 1 SInjx| 435 +C

7

7.0npeneneHHbId HHTETPaa — 3TO...

1. Haiinennast nepBoo6pasnas 2. [IpounsBoaHas pyHKIHMHM, BEIYMCICHHAS B JaHHOH TOUKE.

3. IIpenen pyHkumn 4.Ilpupamienre mepBooOpa3zHoit

8.Ha3zoBute BuJ ypaBHeHusiy " +2xy " =0
1. nubdepenunansuoe  2.KBampaTHoe
3. nuHeiHoe 4.1mokasarenpbHoOe

d dx
9.HazoBute Bua auddepeHunaibHOr0 ypaBHeHUs1 7” =

1. TlepBoro mopsiaka ¢ pasaesIFOUIMMHUCS HePEMEHHBIMH
2.ITepBoro mopsika ¢ pa3/ieicHHBIMHU MTEPEMEHHBIMU
3.JluneiiHoe muddepeHInAIEHOE YpaBHEHUE MIEPBOTO MOPSIIKa

4.JluneitHoe omHOpomHOe U depeHnnaIbHOe YypaBHEHHE BTOPOTO IMOPSIKAC
koddunmentamu.

10. HazoBuTe BU onepanuu HajJg MHOKecTBamu A () B:
1. O6beuHEHNE 2.Ilepeceuenue
3. Pa3Hocth 4.CummeTpuvHas pa3HOCTb
11.I'pa¢ Ha3pIBaeTCs HANIPABJEHHBIM, €CJIN ero pedpa:
1. [Mapamnensasl  2.0pueHTHpoBaHbl 3. IcXOAAT U3 OJHON BEPITHHBI

12.Yncno pedep rpada pasuo 12. Haiitu cymmy creneHeii BepmuH rpada.

1.12 2.6 3.24 4.10

1

1 1 N .
. e — 4 - .
13. lan pana 1 T2t73 3% Haiinure n-it wieH psjga
1 1 1
n-(n+1) ‘(n-1)n * (n+1) * (n-1)

14.1ana ¢pynxuus f(x) = sin x. Ee pa3o:kenue B psig MakJjiopeHa umeeT BU/:

x3 xS x7 . (_ 1)n.x2n+1 i ﬁ . ﬁ .
1X'3!+5! T (2n+1)! 2'1+11+2!+ tat
2 4 1\ ..2n 2 3 _ 4N+l . .1
YR R AR G.E ViiLE i PR GO & SR G DiiAlt LSO
2! 4! (2n)! 2 3 n

IIOCTOAHHBIMHA
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15. 0151 npu6GIMKEeHHOTO BHIYMCJIEHHS MHTErpaja MOKHO HCNOJb30BaTh «popmyiay CuMmcoHay.
Ykaxure ee HOMep:

L[ f@dx =~ 2 o+ y1) 2 [, f@dx ~ 5 o+ 4yi+ y2) 3. [, f@)dx ~h -y,

3 Bapuanr.
oo
1.YTo0bI paCKpLITh HEONPE/IeJEHHOCTh —, HAJIO. ..

1. PaSI[eJ'II/ITb YUCIUTCIIb U 3HAMCHATCIIb I[p06I/I Ha HAMBBLICIIYIO CTCIICHL X
2.Pa3noxuTh Ha MHOXKHUTEIIN YUCIIUTEIb U 3HAMEHATC/Ib IlpO6I/I

3. PeinTh COOTBETCTBYIOLIEE YPABHEHUE

x2—3x

. 4
2.B pe3yJsbTaTte BhIuHcAeHHs mpexeaa lim,

MOJTyYUTCH:
Xx—1
0
1.0 2.0 3.6 4.2 5.-
[e] 0
3. IlpousBoaHasi pyHKUMH Y = COS X PaBHA:
. 1 1 .
1. cos x 2. —sinx . i S.sin x
cos? x sin? x

4. I'eoMeTprUeCKUii CMbIC] NEPBOIi MPOU3BOIHOIM:
1. ckopocTh 2. YrioBoi k03¢ GUIHMEHT KacaTedbHOH 3. DKCTpeMyM

5. 3aKOH ABMIJKEHHS TOYKH S =3 t - 6 Haiitn CKOPOCTH JABMKEHHMS TOYKH ecau t =3
1. 18 2.12 3. 24

6.Boruncants: [ (4 —3x2 4+ Vx3 +sinx — Xls + x) dx

5
VxB 2
1. -6x-ﬁ_2cosx+%+1 2. 4x —x3 + 58x —cosx+$+x;
X
5/—8 2
3.4x —x3+ 2 —cosx+—+ =+ C
8 2x 2

7.KpuBoJsinHeiiHas Tpaneyus — 3T0...
1.YeTbIpexyroiabHUK, Y KOTOPOTO IPOTUBOIIOIOKHbIE CTOPOHBI TAPAJUIEIIbHBL

2. YacTp KOOPAMHATHOM IIOCKOCTH, OTPaHUYEHHAs! CHU3Y Ipa(piKoM HEepepbIBHOW (PYHKIINH, CBEPXY —
otpe3koM ocu OX, o O0KaM - MapajuieNbHBIMHU MPSIMBIMH.

3.UeThIpexyroJIbHUK, Y KOTOPOTO JBE CTOPOHKI MapauIeIbHEI, a IBE APYTHE HE TapalljIeIbHBL.

4.Yacth KOOPAMHATHON IUIOCKOCTH, OTPaHUUYEHHAsI CBEpXY Ipa(MKOM HENPEphIBHOW (QDYHKIIMH, CHU3Y —
orpe3koM ocu OX, o O0KaM - MapajuieNbHBIMU MPSIMBIMH.

8.HazoBuTe BUI ypaBHeHusi Xy -y =4
1.mHelHOE; 2.KBanpaTHoe
3.muddepennanbHOE 4.1moxazaTenpHoe
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9.HazoBute Bua auddepeHnuaibHoOro ypapuenus y + 2y -8y =0
1. [TepBoro mopsiaka ¢ pa3ae/sFOIUMUCS TIEPEMEHHBIMU

2.ITepBoro mopsiaka ¢ pa3JeIeHHBIMA TIePEMEHHBIMH

3.JIuneitnoe nuddepernmanpHOE ypaBHEHHE TIEPBOTO TIOPSIIKA

4.JIuneitHoe omHOpomHOe U depeHInaIbHOS YpPaBHEHUE BTOPOTO IMOPSIKAC MOCTOSHHBIMHU
Kod(purmeHTamMm.

10. HazoBuTe BU/ onepauuu HajJ MHOkecTBamMu A U B:
1. O6vequnenue 2.Ilepeceuenue

3. PaszHocth 4.CuMmMeTpuYHas pa3HOCTh

11.I'pa¢bl Ha3bIBAKOTCH U30MOP(HBIMH, €CJIU OHM:

1. Otnu4aroTcs TOIBKO HyMepalueil BepIinH

2. JIONONHAIOT ApyTa 0 MOJHOro rpada

3.01u4aroTCs TOIBKO KOJIHMYSCTBOM pedep

12.Cymma cTeneHeii BepuumH rpadga passaa 16. Haiinure unciio peodep.

1.8 2.16 3.32 4.4

1 2 3 4 N N
13. Jan psag 1 + gtz ottt Haiiqure n-ii wien psjaa.
n—1 n n!
L n 2. n+1 3'(n+1)!

14./1ana ¢pynkuus f(x) = cos x. Ee pa3ino:xkenue B psig MakiaopeHa uMeeT BUA:

L AN o et s X @
Lx-Z+5- 57+ (2n+1)! TR TR i

x*oxt Dttt x*oxd L (et
R dx-T 4T

15./In npuOJIMKEHHOT0 BHIYUCIEHUSI UHTErPajla MOMKHO HMCIOJIL30BaTh «()OpMyay Tpameuuii».
Ykaxkure ee HOMep:

L[ fGodx = 2 o+ y1) 200 f@dx =~ = o+ 4y + y2) 3. [0 f@dx ~h -y

4 BapuaHT.
0
1.9T00B1 pACKPBITH HEONIPEAETCHHOCTD o> Hao...
1. Pa3genutp unciuTens U 3HaMeHaTeNb JpoOu Ha HAMBBICUIYIO CTENICHD X

2. PeminTh COOTBETCTBYIOIIEE YPABHEHHE
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3.Pa3IoKNUTh HA MHOKHTEIIH YUCIIUTEb U 3HAMCHATEITb I[pO6I/I.

1
2.B pe3yabTaTe BbluMcaeHus npeneia lim,_ (1 + 6x)x moayuuresi:

1.0 2. 3.6 4.2 5.2

3. IIpousBoaHasi pyHKuuM y = ctg X paBHa:

1. cos x 2. —sinx . 12 . = 12 S.sinx
cos“ X sin“ x

4. Eciiu mpousBoiHas I mopsiika B OKpeCTHOCTH TOUYKM MEHsET 3Hak ¢ "-" Ha "+" | To manHas
TOYKA SIBJIICTCS TOUKOMU:

1. X min 2. X max 3. DKCTPEMyMOB HET
. . . y=2x 243x+1
5. HaiiTu yriioBoi ko3(p(puuueHT KacaTtejbHOl K rpaguky GyHKIuM:
B Touke* = ~1
1. 1 2. -1 3.2
6.Beruncautn: | (4x3 + VX% 4+ cosx — x% + 7x — 2) dx
57 8/%7
1. x4 +2 \/x_+sinx+ 4+ Ix2_2x+C 2.x%+1 ‘/x_+sinx+ 4 Ix2_2x
5 5 3 323 2 5 3x3 2
2 — qi 2
3. 12x +55\/x_3 smx+x5+7

7. 07151 BbIYUCJIEHHS ONPeEAeIeHHOI0 MHTEIrPaJia BOCHOJIb3yeMcs (popmyJioii:
1. []f()dx=F(x)[}=F@-Fb) 2.[ f(x)dx =F(x)|5=F(@) +F(b)
3. [P f)dx =F() |5 =Fb) +F@) 4. [ f()dx = F(x) |5 = F(b) - F@)

8.HaszoBuTe Bua ypaBHeHusiy’ +2x =10

1.nuneiliHoe; 2.KBagpaTtHoe
3.1 depennmaibHOe 4.nokazarenbpHOe

dy dx
9.HazoBute Bua auddepeHnaIbLHOr0 ypaBHeHUs1 42— el

1. IlepBoro nopsiika ¢ pa3aensromuMUCs TepEMEHHBIMU
2.IlepBoro nopsiaka ¢ pa3eIeHHbBIMU IEPEMEHHBIMH
3.JIuneiiHoe nuddepeHInAIEHOE YpaBHEHUE IEPBOTO NOPSIIKa

4. JIuneitnoe oxpHopomHoe auddepeHInaIbHOS YypaBHEHHUE BTOPOrO IMOPSIKAC IMOCTOSHHBIMHU
KO3 UITMEHTaMU.

10. Ha3zoBuTe BU/ Onepauyuu HaJ MHOKecTBaMu A + B:
1. O6beuHeHne 2.Ilepeceuenue
3. PazHocth 4.CuMMeTpuYHas pa3HOCTb

11.I'pa¢ Ha3biBaeTCs1 AepeBOM, €CJIU OH:
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1. SBngercsa NUKIOM
2. HECBA3HLIN
3.CBs3HBIN U HE COJIEPIKUT IUKJIOB.

12.Yno0 pedep rpaga pasno 10. HalitTn cymmy cTeneHeil BepuuuH rpada.

1.15 2.5 3.20 4.10

1 1 1 1 . .
13. Jan psag 1 + statst e + - - -, Haiinure n-if yien psaja.
1 1 1
1. z_n 2. 2n+1 3. on-1

14./1ana ¢pynknus f(x) = In (x + 1). Ee pa3noxenune B paag MakjiopeHa nMeeT BHI:

x3 xs x7 (_ 1)11 .x2n+1 X X2 xn
1X-§+E—;+ w 2.1+§+§+ +E+

xZ x4- (_ l)n.xZn x_2 x_3 _ (_1)n+1 xn
31'2!+4! (2n)! 4‘X'2+ 3 + n +

15.lna  npuOJMIKEeHHOr0  BbIYMCJIEHUSI HMHTerpaja MOXKHO  HCHOJIb30BaTh  «dopmy.y
NMPSAMOYrO0JIbHUKOBY». Y KaXKHTE ee HOMep:

LI fGodx = 2 o+ y) 200 f@dx = % o+ 4y + ) 3. [0 f@dx ~ h -y

Bapuant/Bonpoc |1 (2 |3 |4 |5 |6 |7 |8 [9 [10 )11 |12 13 |14 | 15
1 113 |3 1 |4 12 |4 |3 1 3 13 |4 1 |2 3
2 213 |1 2 |13 |13 |4 |1 2 |2 |2 |3 1 1 2
3 112 |2 |2 |1 3 14 |3 |4 |1 1 1 2 |3 1
4 313 |4 |1 2 1 (4 |3 |2 |4 |3 |3 1 |4 |2
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