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1. Tlacnopt hoHzIa OLIEHOYHBIX CPEICTB
1.1 OOwmue nmonoxXeHus

@oHIT OIIEHOYHBIX CPEACTB MpEAHA3HAUYeH ISl MPOBEPKH pE3yJbTaTOB OCBOCHHS
nucuurmuabl EH 01. DnemeHTs! BhICHIe MaTeMaTUKU MPOrpaMMbl OATOTOBKHU CHEIIUATMCTOB
cpenHero 3BeHa 1o crienuanbHocTd 09.02.01 KomnproTepHble CUCTEMBI M KOMITJIEKCHI.

®OC BKIIIOYAET OLIEHOYHBIE MAaTEPUAIIbI I IPOBEICHUS TEKYILIEr0 KOHTPOJIS
yCIIEBaEMOCTH, MTPOMEKYTOUHOM aTTecTauu B (hopMe IK3aMeHa.
Htorom sk3ameHa fBIISETCS OLIEHKA B Oaiiax:
5 — «OTINYHOY; 4 — «XOPOLIO»; 3 — «yJOBIETBOPUTEIBLHOY; 2 — «HEYIOBIETBOPUTEIBHOY.
®OC mno3BOJIAECT OIEHHWBATh YPOBEHb OCBOCHMS 3HAHMM W YMEHHUH, KOMIIETCHIUH MO
JUCLIUIINHE.

1.2 Pe3ynpTaThl OCBOECHUS AUCUMILIMHBI, IOJIEKAIINE KOHTPOIIO

Pe3ynbTarsl 00ydyeHus (OCBOGHHbIE YMEHHUS, @DopMBI U METOBI KOHTPOJISL U OLIEHKU
3HAHUS, TPAKTUYECKUN OIBIT) pE3yJIbTaTOB O0yUYEHUS

YMeTs:

- BBIIIOJIHATH OIIEpalK HaJl MaTpPULIAMU U peliaTh | BblnosHeHue OLEeHOUHBIX 3aJaHuM

CHUCTEMBI JINHEWHBIX YPaBHECHHUI; [TpakTuyeckue paboThI

- IPUMEHSATH METOIbI AU PepeHnnanbHOro U BoinosnHeHue OLEeHOUHBIX 3aJJaHUM

MHTETPAJIbHOTO MCUUCIICHHUS; [TpakTuyeckue paboThl

- pewiath qudQepeHnnaIbHble ypaBHEHMS; BrinosHeHue OLEHOYHBIX 3aJaHUM
[TpakTryeckue paboThI

3HAaTh:

- OCHOBBI MaTEMATHUYECKOTO aHAJIN3a, TMHEWHON BrinosHeHnE OLIEHOYHBIX 3aJaHUM

anreOpbl M aHAIMTHYECKOM reoMeTpuH; JuddepeHurpoBaHHbIl 3a4eT

- OCHOBBI TU(PPEPEeHIINATBHOTO U UHTETPATBLHOTO | Y CTHBINA (hPOHTATBHBIN OMPOC
HCUYMCIICHUS. BrinoiHeHne OIlEHOYHBIX 3aJaHUN

JuddepeHunpoBaHHbIN 3a4eT

Pe3ynbTarel 00yueHus OcHoOBHBIE TIOKa3aTENN @®opMBI U METOABI KOHTPOJIA U

(ocBoennbie OK u 1K) OLICHKH pe3ysbTaTa OLICHKH pe3yJIbTaTOB
o0yueHwus (C MpUMEHEHUEM
AKTUBHBIX U UHTEPAKTUBHBIX
METO/IOB)

OK 1. [IToruMaTe CymHoOCTh 1

COLIMAJIbHYIO 3HAYUMOCTb JleMOoHCTpanus HHTEpeca K YcTHBIN poHTANBHBIN OMPOC

cBoel Oymymei npodeccuu, Oynmymei npodeccuun [IpakTrueckue paboTHI.

IIPOSIBIIATH K HEW YCTOWYUBBIN

MHTEpEC.

OK 2. Opranu3oBsIiBaTh O6ocHoBaHME BBIOOpA U BrimmonHenne o1ieHOYHOI O

COOCTBEHHYIO JIeATENbHOCTh, | MIPUMEHEHUS METOJ0B U 3aJlaHus

BBIOMPATh TUIIOBBIE METOJIBI M | CIIOCOOOB PELICHUS CamocrodrenbHas paboTta

CIIOCOOBI BBITIOJIHEHUS npodeccuoHanbHbIX 3a1a4;

npodecCHOHATBHBIX 3a/1ad, JlemoHcTpanus




OIIeHUBAThH UX 3P(HEKTUBHOCTH
1 Ka4ecTBO.

3¢ PEeKTUBHOCTH 1 KauecTBa
BBITIOJIHCHU A

OK 3. IIpyHuMath peiieHus B
CTaHJAPTHBIX U
HECTaHJIAPTHBIX CUTYALUAX U
HECTH 33 HUX
OTBETCTBEHHOCTb.

JleMoHcTpanus yMeHHit
MPUHUMATDH PEHICHUS B
CTaHJIaPTHBIX U
HECTaHJIAPTHBIX CUTYaLHIX

BrinosiHeHne O1IEHOYHOTO
3aJaHusg

OK 4. Ocy1iecTBisATh MOUCK
U MCIIOJIb30BaHKE
uH(pOopMaIuu, HEOOXOAUMOM
1151 9 (HEKTUBHOTO
BBITIOJTHEHUS
npodeCCHOHATIBHBIX 33/1ad,
po(hecCHOHAILHOTO U
JIMYHOCTHOTO POCTA.

D dexTuBHBIIM MOUCK
HEO0OX0MMOM HH(POPMAIIHH;
Hcnons3oBanue pa3MuHbIX
HCTOYHHKOB, BKIIFOYAst
ANEKTPOHHBIC UCTOYHUKHU

CamocrosiTenbHas pabora

OK 5. Ucnonb3oBath
nH(pOpMaIMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTUH B
npoQeCcCHOHAIBHON
NEeSITEITbHOCTH.

JleMoHCTpanust yMEHHUU
UCIOJIb30BAHUSA
MH(POPMAIIMOHHO —
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B
npogeccuoHaIbHON
JIeSITENIbHOCTH

CamocrosrenbHas paboTta

OK 6. PaboTath B KOJJIEKTHUBE
U KoMaHze, 3P PeKTUBHO
00I1aThCs ¢ KOJJIeramMy,
PYKOBOJICTBOM,
HOTPEOUTENIMHU.

BzaunmoneiictBue ¢
o0Oy4aromuMucs u
MpeToaBaTelIIMU B XOJIC
o0OyueHus

HaoOmronenue
[TpakTryeckue paboThI

OK 7. bpats Ha cebs
OTBETCTBEHHOCTH 32 PaboTy
YJIEHOB KOMAaH/IbI
(TTOMYMHEHHBIX ), PE3YJIbTAT
BEBINIOJIHEHUS 3aJaHUH.

CamoaHanus U KOppeKIus
pe3yabTaTOB COOCTBEHHOM
paboThI

HaGnronenue
[IpakTrueckue paboOThI

OK 8. CamocTrosiTensHO
OTIPE/ICIISATE 33]a4H
npohecCHOHABEHOTO U
JMYHOCTHOTO PAa3BHUTHA,
3aHUMAThCS
caMmoo00pa3oBaHHEM,
0CO3HAHHO TIAHKPOBATh
MOBBIINICHUE KBATU(DUKAIIH.

OmpenensiTh U BBICTPaUBaTh
TPaeKTOPUHU
npodeccrnoHanIbHOTO
pa3BUTHS U caMO0Opa30BaHUs

BelnmonHeHne oeHoYHOro
3aJJaHMs
CamocrosiTenbHas padoTa

OK 9. OpuenTtnpoBaThCs B
YCJIOBHUSAX YaCTOM CMEHBI
TEXHOJIOTUH B
npodeCCHOHATBHON
JIESITEIBHOCTH.

JleMoHCTpanust yMeHuUi
OPUEHTHPOBATHCS MPU CMEHE
TEXHOJIOTHUH B
npodecCuoHATBHON
JIeSITeIbHOCTU

CBOEBpPEMEHHOCTH
BBITIOTHEHUS 3aJaHUH
PammuonannHoe
pacrpeeneHue BpeEMEHH Ha
BCEX ATanax peuieHus 3ajad.

[1K 1. 2 Pa3zpabatsiBaTh
CXeMBbI IU(PPOBBIX YCTPOUCTB
Ha OCHOBE MHTETPaIbHBIX
CXEM Pa3HOM CTEINEHU
MHTErPALH.

JleMoHCTpanust yMeHHU!
BBITIOJIHATH PacyeThl IpU
perieHnu TpodecCHOoHaATBEHBIX
3a1a4

BrinosiHEHUE OIIEHOYHBIX
3aJIaHUN




IIK 1.4. [IpoBoaUTH

U3MEPEHUS napameTpoB BrlnonHeHne oeHoYHbIX
MPOEKTUPYEMBIX YCTPOMCTB M | JleMOHCTpamusi yMeHHt 3aaHui

OIpEEIATh nokaszarenu | paboTaTh C JOKYMEHTAIIUEH

HAJIKHOCTH.

IIK 2.2. [IpousBoauts | JlemoHCTpanus yMeHUH

TECTUPOBAHUE, OIPEACIICHUE | BBIMOIHATD PACYEeThl IPU BrlnonHeHne o1eHoYHbIX

apaMeTpoB u OTJIA/IKy | pelIeHUH Mpo(ecCHOHANBHBIX | 3aaHui
MUKPOIIPOLIECCOPHBIX CUCTEM. | 3aAau

[Tporpamma BocniuTanus B pabodel nporpamMMe npoQecCuoHanbHOI0 MOAYJIs OTpaXKaeTcs
gyepe3 coep KaHne HalpaBlIeHH BOCIIUTATEILHON paOOThI, pa30MTHIX HA CIIETYIOIIHE
BOCIIUTATEIbHBIE MOAYJINU:

Moaynu nporpaMmmbl ConeprkaHue MOJTyJIS POTPaMMbl BOCITUTAHUS
BOCIUTAHUS
Mopyns 1 Llenb moOynsa: co3nanue yCIOBUM JIJIS1 yIOBICTBOPEHUS
«[IpodeccronanbHO- noTpeOHOCTeN 00yJarOINXCs B MHTEIIEKTYadIbHOM, KYJIbTYPHOM U

JMYHOCTHOE BOCITUTAHNE» | HPABCTBEHHOM Pa3BUTHH B cepe TPYIOBBIX U COIHATBHO-
HKOHOMHYECKUX OTHOILEHHUH OCPeICTBOM IPOPeCCHOHATBLHOIO
CaMOOINPEIECIICHHUS.

3aoauu mooyna:

— Ppa3BUTHE 00IECTBEHHOM aKTUBHOCTH O0yYarOIINXCs,
BOCIIMTAaHHNE B HUX CO3HATEILHOTO OTHOIIEHHS K TPYAY U
HapOJHOMY JIOCTOSIHUIO;

— (opmupoBaHue y 00y4aromuxcsi IOTPeOHOCTH TPYAUTHCH,
J0OPOCOBECTHO, OTBETCTBEHHO M TBOPYECKH OTHOCHTHCS K
pa3HbIM BU/IaM TPYIOBOH €ATEIBHOCTH.

— ¢opmupoBanue nMpodhecCHOHATEHBIX KOMITETSHIINH;

— (opmupoBaHue oco3HaHUs MTPO(HECCHOHATHEHOM
UACHTUYHOCTHU (OCO3HAHUE CBOCH MPHUHAIIC)KHOCTH K
orpeien€HHON podeccuu 1 MpodhecCHOHATEHOMY
COOOIIECTRY);

— (opmupoBaHUE YyBCTBA COLHATILHO-MIPOPECCHOHATBHOM
OTBETCTBEHHOCTH, YCBOEHHUE NMPO(PECCHOHATBHO-ITHUECKUX
HOPM;

— OCO3HaHHBIN BEIOOp OyaymIero npoheccCHoHaIbHOTO
Pa3BUTHS ¥ BO3MOXXHOCTEH pean3ainy COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

— (opmupoBaHuE OTHOIIEHUS K MPOPECCUOHATHHON
JeSITeTbHOCTH KaK BO3MOKHOCTH YYaCTHS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
OOIIeHAIIMOHATBHBIX TPOOJIEM.

Monynb 4 «KynetypHO- | Llens moOynsa: co3aHue YCIOBUN ISt CAMOOIIPEICCHUS U
TBOPYECKOE BOCIIUTAHUE» | COLMATU3ALNN 00yUJaIOUIUXCsl HA OCHOBE COLMOKYJIBTYPHBIX,
JYXOBHO-HPAaBCTBEHHBIX LIEGHHOCTEN U PUHSATHIX B POCCUICKOM




oOImiecTBe MpaBUJI U HOPM NOBEJICHUSI B MUHTEpecax YesloBeKa,
CeMbH, O0ILECTBa U TOCYAapCTBa, (POPMHUPOBAHUE Y O0yUAIOIIHUXCS
YBa)KEHHUS K CTapIleMy IMOKOJICHHUIO.

3adauu moodynsa:

— BOCIHTAaHUE 3[JOPOBOM, CUACTIMBOU, CBOOOIHOM JINYHOCTH,
(hopMUpOBaHHE CTOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HCHHBIC TIJIAHbL;

— peanu3anusi 00y4aroUMMUCS MPAKTUK CaMOPA3BUTHS U
CaMOBOCITUTaHUS B COOTBETCTBHUHU C OOIIEUETIOBEUECKUMU
[IEHHOCTSIMH Y UIeajlaMH TPaKJAHCKOTO OOIIeCTBa;

— ¢dopMUpOBaHUE TO3UTUBHBIX )KU3HEHHBIX OPUEHTUPOB U
IJIaHOB;

— ¢opMupOBaHHE y 00YJIAFOIIUXCS TOTOBHOCTH H
CIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE
camMo00pa30BaHuIO0, Ha MPOTSHKEHUHU BCEH JKU3HH,
CO3HATEIILHOE OTHOLICHHE K HEIIPEPHIBHOMY 00Pa30BaHHIO
KaK YCJIOBHIO YCHEIIHOM MpodecCHOHaNbHON U
OOIECTBEHHON NeATCILHOCTH;

— ¢opMupoBaHUE BbIpaXECHHOW B TOBEICHUN HPABCTBEHHOM
MO3UIUH, B TOM YHUCJIE CIIOCOOHOCTU K CO3HATEIILHOMY
BEIOOPY 100pa, HPABCTBEHHOTO CO3HAHMSI U TIOBE/ICHUS Ha
OCHOBE yCBOEHUS OOIIIEUETOBEYECKUX IEHHOCTEH U
HPABCTBEHHBIX YyBCTB (YECTH, JOJTA, CIIPABETHBOCTH,
MUJIOCEPAUS U APYKETI00Hs);

—  pa3BUTHE KYJIbTYPhl MEXKHAIIMOHAIBHOTO OOIICHHUS,

— ($OpMHUPOBAHHE YBAKUTEIHHOTO OTHOIICHHS K POJIUTEIISIM U
CTaplieMy MOKOJIEHUIO B I[EJIOM, TOTOBHOCTH MOHSTH HX
TTO3UITUIO, TIPUHATH UX 3a00TY, TOTOBHOCTH JIOTOBapHUBATHCS
C POAUTENSIMH U YICHAMHU CEMBbH B PEIIEHUH BOIIPOCOB
BEJICHUS JIOMAIIHETO X0341CTBa, PaCIPEACICHUS CEMENHBIX
00513aHHOCTEH;

— BOCIHTAaHWE OTBETCTBEHHOTO OTHOIICHUS K CO3TaHUIO U
COXPAHECHHIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSITHS
LICHHOCTEH CEMENHOM KU3HU;

— ($OpMHUPOBAaHHE TOJEPAHTHOTO CO3HAHUS U TIOBEJICHUS B
MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
JTUAJIOT C APYTUMHU JIIOJIbMU, TOCTUTATh B HEM
B3aMMOITOHUMAHWSI, HAXOIUTh OOIINE TeJIN U COTPYHHYATH
JUISL UX TOCTHKEHUSL.

Monyns 5 Lenv mooyna: hopmupoBaHue y 00yJaronuXxcsi 9yBCTBa OEpEKHOTO
«IKOJIOTHUYECKOE OTHOINICHHUS K KUBOH MPUPOE U OKPYXKAIOIIEH cpeie,
BOCIIUTAHHUC)) KYJIBTYPHOMY HACJICIUIO U TpaAULIUAM MHOTOHAITUOHAJIBHOT'O

Hapona Poccun.
3aoauu mooyns:

— pa3BUTHE Y 00yYaIONINXCs DKOJIOTHUECKON KYIbTYPHI,
OepeKHOT0 OTHOIICHHSI K POJIHOM 3eMIIe, IPUPOTHBIM
6orarcTBam Poccuu n Mupa, TOHUMaHUE BIUSHUS
COLMAIIbHO-OKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN M COIMATILHOM CPEIBI;

— BOCHUTaHME UYBCTBA OTBETCTBEHHOCTH 32 COCTOSIHUE
MIPUPOJHBIX PecypcoB, GOPMUPOBAHNE YMEHUI U HABBIKOB




Pa3yMHOTO MTPUPOIOTIONIE30BAHHS, HETEPITUMOTO
OTHOLICHUS K I[eﬁCTBHHM, NPHUHOCAIINM BPC 5KOJIOTHH;
MPHOOPETEHUE ONBITA YKOJIOTO-HATIPABICHHOM
ACATCIIbHOCTH,

BOCIIUTAHHE ICTETUYECKOT0 OTHOIIICHUS K MUDY, BKIIFOUYast
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CriopTa, OOIIECTBEHHBIX OTHOIICHUH;

(hopMHpOBaHKHE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH U OOIIECTBEHHON
MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE KYJbTYp, a TAKKE Ha
MPU3HAHUY Pa3IMYHBIX (HOPM OOIIECTBEHHOTO CO3HAHMS,
MPEIOIararoIiero 0CO3HaHue CBOEro MECTa B
MOJIUKYJIBTYPHOM MHUPE;

(dhopMupoBaHHe 9yBCTBa JTIOOBU K Po/inHe Ha OCHOBE
M3y4eHUs KyJIbTYPHOI'O HACIEAUSA U TPAIULIAN

MHOI'OHAITMOHAJIbHOI'O HapOJ1ad Poccun.

1.3 Cucrema KOHTPOJIAA 1 OHCHKHU OCBOCHUA IIPpOrpaMMbl JUCIHHITIAHBI
OCHOBHBIMH (bOpMaMI/I MIPOBCACHUA TCKYLICTO KOHTPOJIA 3HAHWH Ha 3aHATUAX SBISIOTCS:
yCTHHﬁ OIIpoC, pCIICHUC CUTYALIMOHHBIX 3aJa4d, TCCTUPOBAHMUC, BBIIIOJHCHHUC MNPAKTHYCCKUX

paboT, OLIEHOUHBIX MHAUBUIYaJIbHBIX PaloT.

HaunmenoBanue
HanmMmeHoBaHMEe OIIEHOYHOTO
KOHTPOJIBHO- OOBEKT KOHTPOJIS
No cpeacTBa
OLICHOYHOT' O (Tema /KOMIIETEHITHN )
(dbopma mpoBeaeHMS)
MEPOTIPUSITHS
OK 2
OK 3
OK 4
OK'5 | Verubii (GpOHTANBHBIN
OK 6 | KOHTPOIIb.
11 Texymmit Tema «Marpuupl u BelmmonHenne  OL€HOYHOTO
’ KOHTPOJIb ONpeNeTUuTeN U ACUCTBUS HAJ OK7 | sananus (c caMompoBEPKOIA)
HUMHY. [IK1.2 | BelnonHeHHME  OLIEHOYHOrO
WHJWBHUIyaJIbHOTO 3aJaHus
[1K2.2




OK2

OK 4
Texymuii Tema «Cucremsr smHeinpix | OKS VcTHBIN (bpOoHTAIBbHBIN
1.2 aBHEHMM W  METOABI HX KOHTPOIIb.
KOHTPOJIb yP A OK 38 p
pelIeHuUs .
OK?2
8& i BrinonHeHue oLeHOYHbIX
3a/1aHMH (C
13 Texymmit Tema «Pemenue cucrem OK 5 B3alMOITPOBEPKOH)
) KOHTPOJIb JIMHEWHBIX YPaBHEHUW. OK 6 BrImosiHeHHE OLIEHOYHBIX
OK 8 WHJIUBUIYAJIbHBIX 3aJJaHUH.
IIK 1.2
OK 1
OK 2 YcrHbii (bpoHTaNbHBII
OK 4 | koHTpOb.
1.4 Texymmit Tema «Bektopsl. Onepanuu HaJ OK 5 BbmomjeHHe OueHqufIX
. KOHTPOJTH BEKTOPAMH» 3a/1aHui (C CaMOTIPOBEPKOA).
OK 6 | BpimonHeHue  OIIEHOYHOTO
OK§ | MHAMBUIYalbHOTO 3aJaHUs.
OK9
[IK 1.2
OK 2
OK 4
OK 5 [ToaroroBka npe3eHTauu
Tema «Merong KoOpAMHAT Ha BrInmosnHeHME OLIEHOYHOTO
71 Texymmit Iockoctd. OCHOBHEIE 3aJlauud OK 6 3amanus (¢
) KOHTPOJIb Merona koopauHat. [Ipsimas Ha OK 8 B3aUMOIIPOBEPKOIA)
IUTIOCKOCTHY BrimosHEeHME OLIEHOYHOTO
IIK 1.2 | uaAMBUAYaTEHOTO 3aJaHMS.
I[IK1.4
[1K2.2




OK2

OK4 | Bpmonnuts KOHCIIEKT
BOIIpOCA.
T . Tema «Kpusbie BTOPOT'O OK'5 P
eKyIIHH BelnionHenue  OLEHOYHOTO
2.2 HOPSIIKAY. OK 6 .
KOHTPOJIb 3a/1aHus (C CaMONIPOBEPKOIA)
OK 8 Brimonnenne OILICHOYHOI'O
WHJMBU1yaJIbHOTO 3aJaHUsl.
K 1.2
[1K2.2
OK 2
Texymmit Tema «AHanuTHUECKass OK 6
2.3 Brinonnenune OLIEHOYHOTI'0
KOHTPOJIb reOMETpHs Ha IJIOCKOCTH
I[IK 1.2 | 3apanus.
OK 6
31 Texymmit Tema «Onemenrtapusie GpyHkmun | OK 7 | BeimoigHeHne — OIEHOYHOTO
' KOHTPOJIb U UX IpaduKm» K 1.4 | 33faHud (c
" | B3aUMOIIPOBEPKOIA).
OK 2
OK 4
YcTHbIM (bpoHTaNbHBII
OK 5
KOHTPOJIb.
39 Texymmit Tema «lIpenensl u mpuemsl ux | OK 6 BeinonHenue  OLEHOYHOIO
' KOHTPOJTb BBIYHCIICHUSI» oK § | 3aAaHud (c caMOTIpOBEPKOIN).
BeinonHeHne  OLEHOYHOIO
IIK 1.2 | uaauBUIyaIEHOTO 33 aHUS
K 1.4
[1K2.2
OK 2 VYcrHbii (bpoHTATBHBII
OK 3 | KOHTpOIIb.
. BelnonHenue  OLEHOYHOTO
Texymmit Tema «HenpepsiBHOCTE | OK 4 H
3.3 KOHTPOJIb GYHKITII ST (c
P v OK 5 | B3aMMONIPOBEPKOI).
OK 6 Brimonnenne OIIEHOYHOT'O
WHJUBUIyaJIbHOTO 3a1aHMUSI.
OK 8
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IIK'2.2

OK2
OK 4 YcrHbii (bpOoHTABHBIN
KOHTPOJIb.
. Tema «I[IpounsBonHas u
Texymunit OK 5 Brinonnenune OLIEHOYHOTI'0
34 nuddepeHmnman. TexHuka .
KOHTPOJIb 3a1aHus (C CaMOIIPOBEPKOIN).
QG depeHIIMPOBAHUS OK 6
BreimonHeHne  OLEHOYHOTO
OK 8 | uHOUBUAYAIBHOTO 33 JaHUS.
K 1.2
OK?2
OK4 | yermpri (bpoHTaNbHBII
OK 5 | KOHTpPOIb.
. Tema «IIpumenenue BeinosiHeHne  OLIEHOYHOTIO
Texymmit . P OK 6 B
3.5 MIPOU3BOTHOM JIJIs1 UCCIIEOBAHUS 3a/1aHus (c
KOHTPOJIb s "
byHKIHI OK 8 | B3aUMOMIpPOBEPKOA).
BelnmonHenne  OLEHOYHOTO
IK 1.2 i
WHIUBUAYAIBHOTO 3aJaHUSI.
I[IK 1.4
[1K2.2
Paznenbr
DNEeMEHTHI JIMHEMHOMN 5 OK 1.9
BEKTOPHOM anreopsl )
AHanmuTh4yeckass TeOMETpUsl Ha . ndpepeHpoBaHHbIN
3.6 | IlpomexxyTouHas p K 1.2 | Mugpdepenmup
TIJIOCKOCTH 3auer
aTTecTanus K 1.4
Juddepenumansaoe
ucuncienue ¢ynkuun oxnoi | I1K2.2
IIEPEMEHHOMN
OK?2
OK4 | Vcruwii (GpoHTaTBHEI
. KOHTPOJIb
y Tema «Heonpenenennsii | OK5 p
Texymmit BelmmonHenne  OIEHOYHOTO
4.1 MHTErpall M METOABl  €r0 | (K ¢ o
KOHTPOJIb 3aaHus (C CaMOTPOBEPKOIA)
BBIYHICIICHUSI»
OK 8 | Bolmonnenne — OLEHOYHOrO
WHIUBHUIYAIBHOTO 3aaHUsI.
K 1.2
K 1.4
OK 2 | Ycrubiid (bpoHTaTBHBII
. . KOHTPOJIb.
Texymmit Tema «OnpeneneHHbI HHTErpall
4.2 ym pedl P OK3 BeimosnauTh KOHCIIEKT
KOHTPOJIb Y METOJIbl €r0 BHIYMCICHUS»
OK 4 | Bompoca.
BpinosiHEHWE ~ OLIEHOYHOTO
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OK'5

3a1aHus (C CaMOITPOBEPKOIN).

OK 8 Brimonnenne OILICHOYHOI'O
WHIUBUYAIBHOTO 3aaHUs.
IIK 1.4
IIK 2.2
OK?2
OK 4
o Bremonnenue OLICHOYHOT'O
Texymunit Tema «lIpunoxenus OK 6 ! o
4.3 KOHTPOJIb OIIPEAEIIEHHOTO MHTErPajIay 3a71aHms (C CAMONPOBEPKOH).
p et p OK 8 | BulmmojiHeHHE ~ OIIEHOYHOI'O
HHIABHAYAILHOTO 3aaHHs.
MK 1.2 | MHARBIALY g
OK 2
o Tema «HHTerpanpHOE
Texymmit P .| OK3
4.4 ucuncieHue (QyHKIUM OTHOM Brinonnenue  OLEHOYHOIO
KOHTPOJIb o
MepEMEHHOM» OK 6 | 3amanus.
OK 8
OK 2
Texvimii Tema «Tuddepenmmansupie | OK4 | Bpmonnenne — omenounoro
5.1 KOHzni)m) YPaBHEHHUSI C Pa3[CISIOMMMUCA | (K 5 | 3a4aHus (c camOTIpOBEPKON)
P MIePEMEHHBIMM BrmmonHenue  OLEHOYHOTO
OK 8 WHJMBHU1yaJIbHOTO 3aJaHusl.
IIK 2.2
OK 2
Tema «OHOpOIHbIE OK 4 BrlmmonnHeHEe  OIIEHOYHOTO
59 Texymuit muddepeHManbHbIe YpaBHEHUS. 3a/1aHus (C CaMONPOBEPKONA)
' KOHTPOJIb JInHeliHbIe YpaBHEHUS 1 OK'5 | Bomonuenue  omeHo4Horo
TTOPSIIKAY OK 8§ | MHIAUMBHIYaIbHOTO 3aaHUSL.
IIK 2.2
OK 2
OK 4 BrimmonnHeHMEe  OIIEHOYHOTO
5.3 Texymmit Tema «Auddepennmanbanie 3aanus (C CaMOITPOBEPKOIA)
' KOHTPOJIb YpaBHEHUSI BTOPOTO MOPSIKA OK 8 | Bemonuenne  oneHo4HOro
OK 9 | MHIMBHIYaJIbHOTO 3aJaHUS.
IIK 1.4
Tema «PemeHne NPUKIAIHBIX
54 Texymmit 3a7a4 C nomonipio | QK 1 BremonHenMEe OIICHOYHOTO
' KOHTPOJIb b depeHIaTbHBIX OK 2 3a/1aHus (C CaMOTPOBEPKOIA)
YPaBHEHUI
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IIK' 1.2

OK 2
55 Texymuit Tema «Auddepenumansupie | OK 3 | BoimonHenue — OLEHOYHOTO
' KOHTPOJIb YpaBHEHUS» OK 6 3a1aHus (C CaMOITPOBEPKOIA)
OK 8
OK 2
OK 4 Brimonnenne OILICHOYHOTI'O
Texymmi 3aJaHus ¢ (CaMOIIPOBEPKOU
6.1 yi Tema «HuciaoBble psabI» OK 6 A ( POBEPKO)
KOHTPOJIb Brmmonnenue OILIEHOYHOTO
OK & | MHIUMBHMIYaJlbHOTO 3aJaHHs.
[IK 1.2
OK?2
OK 3
OK 4 Brimonnenne OILICHOYHOTI'O
Texymmi 3aJaHud (C CaMOIIPOBEPKOU
6.2 ym Tema «CTerneHHbIe psIb» OK 5 A ( POBCPKOI)
KOHTPOJIb Bremmonnenue OLIEHOYHOTO
OK & | MHIUMBMIYaJlbHOTO 3aJaHHs.
[IK1.4
nuddeperIIpoBaHHEIN
Pasnensr mucoumnasr EH. 01 | QK1-9 Auddeperump
6.3 | IIpomexxyTouHas . 3a4er
DJeMEeHTHI BLICIIEH MaTEMAaTUKU
arTecTarus I1IK1.2

2 ®OHJ OLIECHOYHBIX CpCACTB A OUCHKH YPOBHA OCBOCHUA YMCHI/Iﬁ Y 3HAHUH IO OUCIUILINHE

2.1 Matepwuaisl 111 TEKYLIETO KOHTPOJIS

EH.01 DxemeHTsI BBICIIEH MaTeMaTUKA

Tema 1. 1 «MaTpuiisl ¥ ONpeaenUuTeNd U JeUCTBUS HaJl HUMI

YcTHbIN poHTANIBHBIR KOHTPOIIb

[Tonb3ysiCh KOHCIIEKTOM JIEKIIMH U PEKOMEH1YEMO JINTEpaTypOil OTBETUTH Ha BOIPOCHI:
UTo Ha3bIBAIOT MATPHUIIEI?

Kakue MaTpulbl HA3bIBAKOTCA HpHMoyFOHBHBIMI/I? KBaIIpaTHLIMI/I?

Kakue Matpuiibl Ha3bIBalOTCSI paBHBIMU?
UTo HA3BIBAIOT TJIABHOW JUATOHAJIBI0 MATPHUIIHI?

Kakas kBazpaTHas MaTpula Ha3bIBaeTCs AMArOHAIBHOW?
TPaHCIIOHUPOBAHHOWU? TPEYTrONbHON? CTYNIEHYATOMN?

HYJIEBOU? €IMHUYHON?
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Kakne mnpeoOpazoBaHusi MaTpuIlbl Ha3blBalOTCsA dJeMeHTapHbiMU? Kak mnpuBecTH
MaTpHILy K CTyIleH4YaToMy Buay? (Ipumep)

Uro Ha3bIBalOT cyMMOM MaTpul? B ueM cocTouT 00s3aTenbHOE YCIOBUE CYLIECTBOBAHUS
CyMMBbI MaTpu?

Kaknumu cBolicTBamu 001aaeT cymma Matpui?  (mpumep)

Yo Ha3bIBAIOT IPOU3BEICHUEM MATPULIBI HA YUCIIO? (IpUMEDp)

Uro Ha3bpIBalOT Npou3BeAeHUEM IBYX MaTpull? Kak HaliTH pou3BeIeHUE IByX MaTpuLl?
B yeMm cocTouT 00s13aTenbHOE YCIOBUE CYILIECTBOBAaHUS NpousBeneHus Matpul? Kakumu
CBOMCTBaMHM 00J1aJ1aeT MPOM3BeIeHUE MaTPHIl? (TIpUMep)

UTo Ha3bIBAIOT ONPEACIUTENEM KBaJIpaTHOM MAaTpULIbI? OIpPENEIUTEIEM BTOPOrO
nopsiika? onpesnenuTeneM TpeTbero nopsaxa?

Kakumu cBolicTBaMu 001a1aeT ONPEICITUTEIh?

B d4eM cocToMT MeTOJ TPEYroNbHUKOB JJIsl BBIYMCIEHUS ONPEIETUTENs TPEThEro
nopsinka? (mpumep)

Uro Ha3bIBalOT MHHOpPOM? anreOpanyeckuM JOMOJHEHHEM D3JIEMEHTa OIpeaAeIuTeNs?
(mpumep)

B uem cocroutr MeTon pas3ioKEeHUs MO JIEMEHTaM CTPOKH (CTOJOLA)Is BBIYUCICHUS
OIpEeAENUTENs TPETHETO MOopsiiKa? BbICIIEro nopsaka? (mpumep)

B uem cocTout meron I'aycca /1715t BBIYUCIIEHUS ONIpeesInTelel BhICILEro mopsiaka’?

OLleHOYHOE 3aIaHue

CaMocTOoATEeNbHOE BBLIITOJHEHHUE THIIOBOT'O pacucTa (CaMOHpOBepKa 110 3TAJIOHY pemeHI/m):

1. Haiitu nuneiinbie komOuHauu matpuil: a) A - C +B; 6) 5A + 3B — 7C, ecnu:

37 4 1 0 2 4 2 1
A= , B = ,C=
15 2 6 4 3 7 35

2. Haiitu A - B, eciu:

1 -4
;B:lg;
6 9 2 5

2 -5 1 3

6)A= 9 O —3;B= 1

2 1 4 -2

3. BemonHute JEeHUCTBUS HaL MaTrpulamu:

4 1\/(1 5 3 4 1 3

1 2 41
1 5|2 -1 0 1|+(5 0-[ ]
4 1

0131
2 0 13 1 -4
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OneHoYHOE 3aaHue

CamocTosiTeIbHOE BBIMOJIHEHUE TUIIOBOTO pacyeTa (caMOIMpoBepKa MO ATAJOHY PEIICHHS):

Brruncnure onpenenuTens:

T 4 2 -3 3 2 -1 12
DI A s 1 7| a3 8 52 3
2 0 1 1 1 5 3 4

4 1

OneHoYHOE MHANBUAYATIHHOE 3a/1aHNe
NunuBuayansHoe 3ananue Ne 1.

TekcT 3a/1aHUs: MHAMBHIyaIbHAsS PabdoTa COCTOUT U3 3 3aJaHuii 25 BApUAHTOB.

1.1 Beruucnure onpeaenuTeNb 3 MOpsaKa, UCIOJIB3Ys METOJ TPEYTOJIbHUKOB U METO,T
Pa3IOKEHHS 110 AJIEMEHTaM CTPOKH (CTOJIONA).

N = AW

W N = B

1.2 TlpuBeauTe MaTpUIly K CTYIIEHYaTOMY BHJY C IIOMOIIBIO 3JIEMEHTAPHBIX IPEe0Opa3oBaHUM.

1.3 BeimosiHUTE IEHCTBUS Ha/l MATPUIIAMH.

Bapuant Ne 1

123 1 -11 2
1.1. 1.2 -
149 2 1 3 5
1 8 27 4 -3 1 -2
-1 0 2 1
-2 4 2 17
34 1\(1 5 3 4 1 3
1.3. 1 2 41
21 5(|]2 -1 0 1{(+|5 0 |-
01 3 1
6 4 1)12 0 1 3 1 -4
Bapwnant Ne 2
-4 7 5
212;22.2.3—12
_211; 9 8 1
a 5 15 6
-1 6 7
1 3 4)
2 0 1 1 0 3
23.(21 01 3 1 4 1
5 1 —-4(+ 13 2 1
3012 4 21 3
-1 0 2 21 5
2 1 3
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Bapuant Ne 3
-1
2

0
1

4
3
-1

2
5

—4 2
1

J

—
N
- e
0~ v
(o) [ —1
N
—
2f_00
W w-
~
+
—
- N I~
T & W
A.ﬂil
- N e

Bapuant Ne 4

|

4
6
1

- o

(o I B o

10 5 5 14

Bapuant Ne 5

1
-2 0 3
5
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Bapuant Ne 6

J

- e
n o
S -
-
~__
I/
.
VT
—
~ w
— O
NG
~ <+ 2 +
TN
n a o NCENLS B
AN = N T o =
N——
o n T o
Ne) |
(o BN o\ BN o 0
~—
- ~
11_AI_A - \& &
-y AN -
| |
n < o
oy N— S
— ™M
) o

Bapuant Ne 7

4

6 5 -3 2 1
7200 1 -1 -3 4 5
-1 0 5 —

5 5 -2 7 0

2 =2 2
2 2 =2
2 -2 -2

7.1.

- - 0N
A
S n A
N—ee
) [o%e)
43 ol
- =
£
[o\ I o0} o,
<
= =
7 — Y
+ — T Q.
30142
IS TR T R N -
_/
—
n =
<+
s o
A -
-
NGy
™
N~

1

-6
-5

-1 4
-1 2
-8 2 7

8 6
4 3
4 3
8 6
4 3

3
2
-7 4 2 0
-5 2 3

l

1

A O e

N T A

)

6 0 5
4 27

R O A v
N T K~ AN

n O o <

5

g3 (2 4
6 3
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Bapuanr

_5}

-1 0 3

-1 -2)

1

\ 2

Bapuant Ne 10

N\
T =7
57_.23
ot e N
1231_A
T = o
N—
o
S
—
~ = I~
-~
|
71_.7
—
S
po—

-1 3 4 4 2
1 2 3 4
1 6|+|1 2 |
2 4 6 7
3 -6

5
2 0
4 -3 2 3

|

1
0
2

5
6

Bapunant Ne 11

-

-1

- o

(o TR N o 0]

)

2 3 4
1 0 2

Bapuant Ne 12

31 -5
2 0 1
S 2 1|+
2 3 -4
1 3 2

1 43 0
-4 31 -2

113.(2
1
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N—
}
<t wn
= 7
- e
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I
o N

Bapuant Ne 13

Bapuant Ne 14

|

3 25 2 -2
4 113 8
2342 3
6 4 55 5

14.2. [

-3 1 3
0o -3 -1
3 1 -3

14.1.

-1 0 2 3
-2 1 3 -4

14.3.(

Bapuant Neo 15
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10 1 10 0 2 -2 4

1501 10 1 152 5 3 _4 6
10 -1 10 -4 0 2 0
-1 2 3
( ) -
0 1 2
153.(1 2 -1 0 4 s -1 3 -1 1 -1 1
3. d=2 3 4 |- .
21 3 21 0o 2 1 2 2 3 0
1 -1 1
-1 2 3
1 4 -1
Bapuant Ne 16
11 1 11 1263
16.1. 1 11 1 162.12 4 5 1
11 -1 11 4 8 17 7
5 10 16 5
4 0 2 3 1 -1
12 1|72 14 o2
16.3 B 1 -2|- 6 -1
-1 0 2 -1 0 S5
3 1 -1 3
-2 1 3 2 1 -1
Bapuant Ne 17
7 1 -7 1 -1 2 4
171.1 0 7 -1 172.14 0 4 9
71 7 31 2 5
1 3 -2 -3
-4 3 2 -2 3
3 -1.0 2 4
1731 2 1 0 1 -1 2 3 -1 1 0
" . + 43 2 11 4
1 -1|]{-1 2 3 -5 4 1 2 1
-1 -2 01 5
0 1 0O 0 4

Bapwnant Ne 18

20



Y RN
1_.3114
57_.01_A3
N _/
N\
n AN N
101_A
aw
I
<+~ -
097_.
N
_
.\
- =
T T e
N—
}
22A__.
L
<+ - o
- — O
[
N—
g
o0
p—

Bapuant Ne 19
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N—

|
N\
A_..13
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Bapuant Ne 20

N\
aN o
S w= OO
N W v
T >~ A
- O e
o
N—
o
o
N
T e
o ¥
-— e
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-
(@)
N

0

1
3
-1

Bapuant Ne 21

3
4
6

-1

-1

-1

2
-3
5

-3
-1
1

6 5
20.3.

0 1

-1 0
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-3

0 3 -1

-3 1 3
21.3.(

3 1

21.1.

(222

-1 0)

~4 3

(1

5

1
-2 1

2
0

1

3)

0

-1 1 0 4 -2\1
1 -123 5)0 3 4

2
0

Bapuant Ne 22

ﬂ

-5 1 -5 017
1

4

-1 3 3 25
222.1-3 5§ 2 3
-3 7 1

-2 1 2
0o -2 -1
2 1 -2

22.1.

)
RO
a <
—
=
N—
—
A__.12
SA_..O
N—
|
lj
aen =T oA
1__2210
71_A30J.
— _/
—
1_.43
L E—
4%1
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Bapuant Ne 23

4
4 9 16
8 27 o4

2 3

23.1.

-1 -3
4 2

i]'(
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Bapuant Ne 24

21 3 0
3 4 5
2109 16 25 up |1 421
3 2 2 6
27 64 125
8 5 7 12
3 -1 2 { 2 2 -1 5 4 -2 0
24.3_—10—2-2_1_*_0 1—12-1—1
1 1 -3 1 4 1 3 4 0 2 3
5 4 =2 -1 1 2 =2 -1 4
Bapuant Ne 25
4 s 6 2 2 9 -19 -1
251 e 25 36 252.1-1 0 3 -5 1
64 125 216 2 1 -1 0 -2
10 -3 4 1 -2
0 1 -5
2 1 -3 4 L2 6 4 -6 : 3 1
253110 -2 5 +| 1 —2( J
3 0 5 4 -1 2
4 6 1 =2 -6 1
-3 1 4

Kputepuu BbIcTaBIeHUs OLICHOK 32 MHANBUAYAIbHOE 3aaHHE:
OrneHka «5» - 3 MpaBWIBHO CETaHHBIX 33/IaHNUS,

«4» - 2 IpaBWIBHO CIETaHHBIX 33JIaHNUS,

«3» - 1 mpaBUIBHO CIIETAaHHOE 3aIaHHE;

«2» - HHA OIHOTO IMPAaBUJIBHO CACIAHHOI'O 3a/IaHUs.
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Tema 1. 2 «Cuctembl TUHEHHBIX YPABHEHUN U METOJIbI UX PEIICHUSD)
YcTHbIN GpPOHTANIBHBIN KOHTPOJIb

ITonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOM JINTEPAaTypOl OTBETUTH Ha BOIIPOCHI:

e UYro Ha3BIBAIOT DJICMEHTAPHON CHCTEMOW JIMHEHHBIX alreOpanvyecKux ypaBHEHUN
(CJIAY)?

e Uro Ha3bIBaloT penieHreM aneMentapHoi CJIAY?

e Urto Ha3bIBalOT OCHOBHOW MAaTpPHIICH, paCIIMPEHHOH MaTpPHIIEH, CTOJIOIIOM
CBOOOIHBIX YICHOB, CTOJIOIIOM HEU3BECTHBIX, deMeHTapHor CJIAY?

e KakoBbsl ocHOBHBIE MeTO1bI penieHust CJIAY?

e B uem cyts MeTona Kpamepa nns pemenus CJIAY? (mpumep)

e B uewm cyts Merona ["aycca s pemenust CJIAY? (mpumep)

YcTHBIH QpOHTANBHBIA KOHTPOJIH

[Tonb3ysich KOHCIIEKTOM JIEKLIMU U PEKOMEHAYEMOU JIUTEPATypOl OTBETUTH HA BOIIPOCHL:

e Uro Ha3BIBAIOT AJIEMEHTAPHON CHCTEMOM JMHEHHBIX alreOpandeckux ypaBHEHUN
(CJIAY)?

e Yro Ha3bIBAIOT penieHueM seMmeHTapHoit CJIAY?

e U0 Ha3bIBAIOT ONPEAETUTENIEM MATPULIbI?

e Kaxk BBIUMCIHUTH ONPENEIUTENh TPETHETO MOPSAKA 10 CXeME TPEYroJIbHUKOB?

e UYro Ha3pBalOT MHUHOpPOM?  anreOpamveckuM  JOMOJIHEHHEM  3JEeMEHTa
onpeneauTens? (mpumep)

e Kakas kBagpaTHas MaTpHIla Ha3bIBAETCSl HEBBIPOKIACHHON ?

e Kakas MaTpuIia Ha3pIBaeTCsl 0OpaTHOM 10 OTHOIIEHUIO K JaHHOU Matpuie A?

e KakoB nopsa0K BbIYMCIEHUS OOPATHON MaTpHIIbI?

e Kak 3anucath npocreiiliee MaTpUuHOE YpaBHEHHE?

e Kak pemnTs npocreiiee MaTpU4HOE ypaBHEHHUE?

e B uewm cyrs MatpuuHoro metoja pemenust CJIAY? (mpumep)

Tema 1. 3 «Pemenue cucreM JIMHEWHBIX ypaBHEHUIN

O11eHOYHOE 3a1aHue
CamocTosiTeTbHOE BBIMOJIHEHUE TUTIOBOTO pacyeTa (B3auMOIPOBEPKA MO ITAJIOHY pelIeHHUs):

1. Pemmmuts CJIAY: a) metonom Kpamepa 6) metomom ["aycca
kx +1ly + mz = n,
px+qy+r1z =5,
tx + fy + gz = h.

Bapuant | k 1 m n p q r S t f g h
4 1 1 -1 0 2 3 2|2 3 2 10 1
5 1 1 1 4 2 1 3 9 3 3 -1 0
6 2 1 1 3 5 2 13 0 1 0 2 5
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2. BBIYUCINUTE ONPENETUTEND: |1

TexcT 3aganusi: HHIMBUyaTbHAsl paboTa COCTOUT U3 2 3aJaHuid 25 BapHAHTOB.

2 3 11 5§

1 2
33 9 5
21 3 2

OueHoyHOe MHAUMBUYAJIbHOE 3aJJaHIE
NuauBunyansHoe 3aganue No 2.

1. lana cucrema TMHEHHBIX ypaBHeHHI. Pemmte ee 1) metomom Kpamepa; 2) merogom ["aycca.

2x; +xy +3x53 =7,
1.1 <2x, +3x, + x5 =1,
3x; +2xy + x5 =6;

2x; —xy +2x3 =3,
1.2 < x +x, +2xy =4,
4x; +xy +4x3 =-3;

3% —xy +x3 =12,
1.3 <x; +2x, +4x5 =6,
Sxy+x, +2x3=3;

2x) —xy +3x3 =4,
149 x, +3x, — x5 =11,
Xy —2xy +2x3 =T,

1.5
3x, —2x, +4x; =12,
3x; +4x, —2x5 =6,

2x; =Xy —x3 =-9;

8x; +3x, —6x5 =4,
1.6 < x +x,—2x;=2,
4x, +xy =3x3 =-5;

1.7
4x, +xy—3x3 =9,
X+ Xy — x5 =2,
8x; +3x, —6x; =12;

2x1 + 3x2 + 4.X3 = 33,
1.8{7x, —5x, =24,
4y, +1lx; =39;

1.9

2x) +3x, +4x5 =12,

7x; —5x, +3x5 = =33,
4x, + x3=-T7;

X +4x, —x3 =6,
1.10 5x, +4x; =-20,
3x; —2x, +5x5 = -22;

1.11
3x; —2x, +4x53 =21,
3x, +4x, —2x53 =09,

2x— X, — x3=10;

3x;,—2x, =5x3 =5,
1.12:2x, +3x, —4x; =12,
X —=2x, +3x3 =-1;

1.13

4x,+ x, +4x3=19,

2x; — Xy +2x3 =11,
X+ X, +2x3=8;

2x; — Xy +2x5 =0,
1.14:4x, + x, +4x; =6,
X+ Xy +2x3 =4

1.15

2x; — xy +2x53 =8,
X+ xy +2x3 =11,

4x,+ x, +4x3=22;

le - x2 _3X3 = _9,
1.16% x, +5x, + x; =20,
3x; +4x, +2x5 =15;

25



1.17

—3x; +5 x, +6x3 =8,

2x = x; =3x3 =0, 1.18 3+ x4+ x3=-4,
3x; +4x, +2x5 =1, X, — 4x, —2x3 = -9;
X, +5x, + x3=-3;
1.19 3%, — X, + x3=-11,
3+ x4 x3=-4, 1.20:5x; + x, +2x5 =38,

—3x; +5x, +6x5 =36,
x; —4x, =2x; =-19;

X, +2x, +4x5 =16;

1.21

3x,— X+ x3=9,

S5x;+ xy +2x5 =11,
X +2xy +4x;=19;

2x; +3 x5 + x5 =4,

1.22:2x, + x, +3x3 =0,

3, +2x, + x3=1;

1.23

2x+3x, + x3 =12,
2x; 4+ x5 +3x; =16,
3x;+2x, + x3=8;

X, —2x, +3x5 =14,

1.24:2x, +3x, —4x; =16,

3x; —2x, —5x3 =-8;

1.25

3x,+4 x,-2x, =11,
2x— X, — x, =4,
3x, —2x, +4x, =11

KpI/ITepI/II/I BBICTABJICHUA OLICHOK 3a MHANBUAYAJIbHOC 3aJIaHUC!

OI_ICHKa «5» - cucTemMa MMpaBHJIbHO pCUICHA ABYMA MCTOAAMU,

«4» - cucTeMa MpaBWJIbHO pelleHa OJHUM U3 METOJIOB, a IIPU PELIEHUH IPYTUM METOJI0M

JIOTIyIlleHa HerpyOasi BBIYMCIUTENIbHAs OINOKa;

«3» - cucrema IMPpaBHUJIbHO PCIIC€HA TOJIBbKO OAHUM U3 MCTOOOB;

«2» - cucrema He pcCuIcHa.

O1LleHOYHOE 3aIaHue

CaMOCTOSTEILHOE BBIIIOJHCHUE TUIIOBOTO pacdcTa (BSaI/IMOHpOBepKa 1O OTAJIOHY peI_HCHI/ISI)I

1. Pemmuts CJIAY mMaTpU4HBIM METOI0M

kx +ly + mz = n,
px+qy+1z =5,
tx + fy + gz = h.
Bapuant | k | m n p q r f g h
4 1 1 -1 0 2 3 -2 2 -2 0
5 1 1 1 4 2 1 3 9 3 -1
6 2 1 1 3 5 -2 3 0 0 2
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2 3 11 5
2. BBIYUCIUTE ONIPEACTNTENB:] | 5§ 2
33 9 5
21 3 2

O1LieHOYHOE 3a1aHue
CaMOoCTOSTEIbHOE BBIMOJIHEHUE THIIOBOTO pacyera (B3aMMOIIPOBEPKA 10 3TAJIOHY PEIICHHUS ):

Pemmute CJIAY: a) meronom Kpamepa 6) meronom ["aycca B) MaTpuuHBIM METOJIOM
kx +1ly + mz = n,
px+qy +rz=s,
tx + fy + gz = h.

Bapuant | k 1 m n p q r S t f g h
7 1 1 -1 0 2 3 -2 2 3 -2 0 1
8 1 1 1 4 2 1 3 9 3 3 -1 0
9 2 1 1 3 5 -2 3 0 1 0 2 5
2 3 11 5
2. BbluMCIUTB ONpefenuTelb:|y | 5§ 2
3 3 9 5
21 3 2

OueHoyHOE MHIWBUYAJIbHOE 3aJJaHUE
WNunuBunyansHoe 3aganue Ne 3.

TekcT 3a1anus: MHAUBUyallbHAs padoTa COCTOUT U3 2 3aJaHuil 25 BapUaHTOB.

1. lana cuctema JMHENHBIX YpaBHEHUH. PemnTe ee MaTpuIHBIM METOJOM.

2x; +xy +3x53 =7,
1.1 < 2x, +3x, + x5 =1,
3x; +2xy + x5 =6;

2x; —xy +2x53 =3,
1.2 < x +x, +2xy =4,
4x; +xy +4x3 =-3;

3% —xy +x3 =12,
1.3 <x; +2x, +4x; =6,
Sxp+x, +2x3=3;

2x) —xy +3x3 =4,
149 x; +3x, — x5 =11,
Xy —2xy +2x3 =T,

1.5
3x1 - 2x2 + 4X3 = 12,
3x, +4x, —2x; =6,

2x; =Xy —x3 =-9;

8x; +3x, —6x; =4,
1.6 < x +x, —2x;=2,

4x, +xy =3x3 =-5;

1.7
4x, +xy—3x3 =9,
X+ Xy — x5 =2,
8x; +3x, —6x; =12;

2x1 + 3)C2 + 4.X3 = 33,
1.8{7x, - 5x, =,
4y, +1lx; =39;




1.9
2x) +3x, +4x5 =12,
7x; —5x, +3x5 = =33,

1.10

X, +4x, —x3 =6,
5x, +4x; =-20,
3x; —2xy +5x5 = -22;

4x, + x3=-7;

1.11 3x; —2x, —5x3 =35,
3x; —2xy +4x;3 =21, 1.12:2x, +3x, —4xy =12,
3x1+4x2—2x3 =9, x1—2x2+3x3:—1;
2x— X, — x3=10;

1.13 2x; — Xy +2x5 =0,

2x; — Xy +2x3 =11,

X1+ X, +2x3=8;

4x,+ x5 +4x5 =6,
X+ X, +2x3=4

1.15

2x; — xy +2x3 =8,
X+ xy +2x3 =11,

4x)+ xy +4x3=22;

1.16

2x1 - x2 _3X3 = _9,
X +5x, + x5 =20,
3x; +4x, +2x5 =15;

1.17
2x1 - X2 _3.X3 = 0,
3x, +4x, +2x5 =1,

X +5x, + x3=-3;

1.18

=3x; +5 xy +6x3 =8,
3+ x4+ x3=-4,

Xy — 4x, —2x3=-9;

1.19
3+ x4+ x5 =—4,
—3x; +5x, +6x3 =36,

x; —4x, —2x; =-19;

1.20

3x,— xp+ x3=-11,
S5xp 4+ xy +2x3 =8,
X, +2x, +4x5 =16;

1.21
3X1 - x2 + .X3 :9,
Sx+ xp +2x5 =11,

X +2xy +4x;=19;

1.22

2x; +3x, + x5 =4,
2x; + x5 +3x5 =0,
3% +2x, + x3=1;

1.23
2)61 +3.X2 + X3 :12,
2x; 4+ x5 +3x; =16,

3x;+2x, + x3=8;

1.24

X, —2x, +3x3 =14,
2x; +3x, —4x; =-16,
3%, —2x, —5x3 =-8;

1.25

3x,+4 x,-2x, =11,
2x,— x,— x; =4,
3x, —2x, +4x, =11

2. Beruucnure onpeaenuTenb
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2.19

2.21

2.23

2.25

1 3 4 5 01 -4 3

3 8 10 12 220 4 9 -2 3

4 10 11 16 32 0 -5

5 12 16 11 4 3 -5 0
2 0 2 -10

-2 1 -5 1

s 3 3 -4 s 11 2 1 4

3 5 s 3 1 -10 2 6

s _6 5 6 1 0 1 1 7
2 1 3 -18

31 2 -4 13 2 1

-3 3 -5 3 224 38 4 o0

4 3 -6 4 2 4 -1 -2

8 1 5 -6 10 -2 —-11

11021

1120 2

02130

2031 4

12041

KpI/ITepI/II/I BBICTABJICHHA OLICHOK 3a MHAWMBUAYAJIIbHOC 3aJIaHUC!

Ornenka «5» - 00a 3a1aHus BBITIOJIHEHBI TTPABUIIHHO;

«4» - cucrema peuIcHa IMpaBUJIbHO, a IIPU BEIYUCIICHUN ONPCACITUTCIIA JOITYIICHA Herpy6a;1

BBIYMCIIMTENILHAS OLIMOKA;

«3» - cucrema peuIicHa IMpaBUJIbHO,

«2» - HU OIHOTO ITPABUJIBHO PCHICHHOT'O 3aJaHUs.

HOHBSy}ICL KOHCIICKTOM JICKIITUH U pCKOMCHI[yeMOﬁ HHTCpaTypOﬁ OTBCTUTH HA BOIPOCHI:

Tema 1. 4 «BexTopel. Onepannn HajJ BEKTOpaMU»

YcTHBIN PppoHTANBHBINA KOHTPOJIb

Kaxkyto BenuunHy Ha3bIBalOT CKAJIAPHOM?

Kakyro BenuunHy Ha3bIBalOT BEKTOPHOM?

UTo Ha3bIBAIOT BEKTOPOM?

UTto Ha3bIBAIOT JJIMHOM BeKTOpa?

Kakue BeKTOpBI Ha3bIBAIOT OJIMHAKOBO (IIPOTHUBOMOJIOKHO) HAMIPABICHHBIMH?
Kaxkue BeKTOpbI Ha3bIBAIOT KOJTMHEAPHBIMU?

Kakwne BeKTOpbI Ha3bIBAIOT KOMILTAHAPHBIMU?

Kakwne BeKTOpbI Ha3bIBAIOT PaBHBIMHU, MPOTHUBOMOI0KHBIMU?

Pacckaxkute 0 TMHEMHBIX ONepalusax HajJ BEKTOpaMHu.
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e Kakas COBOKYNHOCTb BEKTOPOB Ha3bIBaeTCAd JIMHEHHO-3aBHCUMOW  (JTMHEHHO-
HE3aBHUCUMOH)?

e Kakylo COBOKYIHOCTh BEKTOPOB HA3bIBAIOT Oa3zucom?

e U0 Ha3bpIBAIOT KOOpAUHATAMU BEKTOpa?

o Kakumu cBoiicTBamu 00J1a1aF0T KOOPIUHATHI BEKTOPOB?

e YT0 Ha3bIBAIOT MPOEKIIMEN BEKTOPA HA OCh?

e YT0 Ha3bIBAIOT CKAISIPHBIM ITPOU3BEIECHUEM BEKTOPOB?

e Kakumu cBoiicTBamu 00J1a1a€T CKaIsIPHOE MPOU3BEICHIE BEKTOPOB?

e Kak BBIUHCISIOT CKaISIPHOE IPOU3BEICHNE BEKTOPOB, 3aJaHHBIX KOOPAHUHATAMMU?

e Kak HailTu yron Mexay BeKTopamu?

e Kak HallTH paccTOsSHUE MEXIY TOUKAMHU, 3aIaHHBIMA KOOPJAHHATAMU?

e Kak HaliTu JUIMHY BEKTOpA, 3aJJaHHOI'0 KOOpAUHATaMU?

e KakoBa reomerpuueckasi HHTEpPIIPETALUs CKAJISIPHOTO IIPOU3BEIEHUS BEKTOPOB?

e Ur0 Ha3bIBalOT BEKTOPHBIM IIPOU3BECHUEM BEKTOPOB?

e Kak BbIUKCIAIOT BEKTOPHOE MPOU3BEICHUE BEKTOPOB, 3a/JaHHBIX KOOpAUHATaMU?

e KakoBbl CBOMCTBA BEKTOPHOTO MPOU3BEICHUS BEKTOPOB?

e KakoB reomeTpudecKkuii CMbICII BEKTOPHOTO ITPOU3BEAECHUS BEKTOPOB?

e YT0 Ha3bIBAIOT CMEIIAHHBIM ITPOU3BEICHUEM BEKTOPOB?

e Kak BBIUUCISAIOT CMEIIAHHOE MTPOU3BEICHUE BEKTOPOB, 33/IaHHbIX KOOpAUHATAMU?

e KakoBbI CBOWCTBA CMEIIAHHOTO MPOU3BEICHUS BEKTOPOB?

e KakoB reoMeTprU4eCKUi CMBICII CMEIIAHHOT'O IPOU3BE/ICHUS] BEKTOPOB?

e KaxkoBsl pusnueckue MpuIoKeHHs CKaIIPHOTO U BEKTOPHOTO MPOU3BEICHII BEKTOPOB?

O1LeHOYHOE 3aIaHueE
CamocTosiTeTbHOE BBHIMOJIHEHUE TUTIOBOTO pacyeTra (CaMompoBEPKa MO ITANOHY PEIICHUs):

1. 3amansl Bektopbl a =(-1,2,0), j= (0, 1, 0). Beruucmurs: Cos (a” j).

2. HaiitTn koopauHaAThI BEKTOpa ¢ =a X b , ecm a=(2,—-14), b= (-4,2,-8).

3. Bektopsl @ M b B3aHMHO NEPHEHAMKYIApHBL, [|a| = 3, |b| = 4. Borumcints: |
(3a —b)x(a—2b)|.

4. Beruncnuts momans tpeyroibauka ABC ¢ Bepmmnaamu A(2, 1, 3), B(1, 0, 4), C(5, 1, 2).

5. BBIMHCIUTS IUIOMAs TPEYTOJbHUKA, BEPIIUHAMU KOTOPOTO SBIISIOTCS TOUKH:
M(3;4), N(-2;3), P(4;5).

6. B HekoTopoM Oazuce BEKTOPHI 3a1aHbl KoopauHatamu: a = (1,1,2), e, = (2,2,-1), ¢,(0,4,8),
e, (-1,-1,3).

YOeauThcs, 9TO BEKTOPHI €], €3, €3 00pa3yroT 0a3uc, U HAaWTH B HEM KOOPJMHATHI BEKTOpa

a=(1,1,2)

OneHouHOE HHIMBUYaIbHOE 3aJaHuE
NunuBunyansHoe 3amanue Ne 4.
Texct 3agaHus: HHAUBUyalIbHAs paboTa cOCTOUT U3 § 3ananuii 10 BapuaHTOB
1. ITo xoopanHaram Touek A, B, C 1151 yka3aHHBIX BEKTOPOB, HAMIATE:

> 7T o
a) KOOpJIMHATBI BEKTOPOB d, b, C
0) Moxysb BekTopa d, b
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B) CKaJIIPHOE MPOM3BEIECHHUE BEKTOPOB d U b

I) yroj MexXay BEKTOpaMu d U b

1) BEKTOPHOE TIPOM3BEICHUE BEKTOPOB d U b

€) IUIOIAb MMapajuieIorpaMmMa, IIOCTPOSHHOTO Ha 3TUX BEKTOpax
’K) CMeIlIaHHOE [IPOM3BE/IeHHE BEKTOPOB [d X E] ¢, eb=2¢
3) 00bEeM Mapajuiesienue1a, MOCTPOSHHOTO Ha ATUX BEKTOPAX.

Ne Bapuanta
A B C a 7

1 (4; 6; 3) (-5;2;6) (4;-4;-3) | 4CB — AC AB
2 (4; 3;-2) (-3;-1;4) (2;2;1) -5AC + CB AB
3 (-2;-2;4) (1; 3;-2) (1;4:2) 2AC — 3BA BC
4 (2;4;3) (3; 1;-4) (-1;2;2) 2BA — 7AC CB
5 (2;4;5) (1;-2; 3) (-1;-2;4) | 4AB + 4AC BC
6 (-1;-2;4) (-1;3;5) (1;4:2) 3AC — 4BC AB
7 (1;3;2) (-2; 4; -1) (1;3;-2) 3AB — 7CB AC
8 (2;-4;3) (-3;-2; 4) (0; 0;-2) 2AC + 5CB AC
9 (3;4; 4) (-2, 1;2) (2;-3;-1) | 3CB — 4AC BA
10 (0;2; 5) (2;-3;4) (3;2;-5) SAB + 2CB AC

Kpurepuu BbicTaBICHUS OIIEHOK 32 MHIWBHUIYAIBHOE 3/ IaHHE:
Ouenka «5» - Bce 8 3a7jaHUi pellieHbl TPaBUIbHO;

«4» - 6-7 3a1aHuil penIeHbl MPaBUIBHO;

«3» - 5 3a7aHUil pelIeHbI MPABUIIBHO;

«2» - 4 1 MeHee 3aJaHUI PEIIECHbI IPABWIBHO.

Tewma 2.1 «Meton koopauHat Ha MiockocTH. OCHOBHBIE 33/1a4u MeTo1a KoopauHaT. [Ipsmas

JIMHUS»
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OueHoyHOe MHAWBUYATbHOE 3aJJaHUE

Conepkanve 3aJaHus: TPUTOTOBUTH Npe3eHTalui0 Ha Temy «Meroa KoopJauHAT Ha
IIJIOCKOCTHY.

OrneHOYHOE 3a]aHKe
CaMocTosITeTbHOE BBIMOJIHEHHE TUTIOBOTO pacuera (B3auMOIPOBEPKA 10 ITATOHY PEUICHHUS):

1. Tpu BepmmHbI mapamienorpamma A (3; -5), B (5; -3), C (-1; 3). OnpenenuTs 4eTBEPTYIO
BepinHy D, npoTuBononoxuyo B.

2. Otpe30k, orpaHndeHHbIi Toukamu A 1; -3), B (4; 3) pa3neneHn Ha Tpu paBHBIE YacTH.
Onpenenutb KOOPIUHATHI TOYEK JEJICHUSI.

3. BeIUnCAUTh MIIOLIAAb TPEYTrOJIbHUKA, BEPIIMHAMU KOTOPOTO SBJISIOTCS TOUKU: A (2; -
3),B(3;2),C(-2;5);

4. Hauer touku A (0; 0), B (3; -4), C (-3; 4), D (-2; 2), E (10; -3). Onpenenutsb
paccrosinue d MeXly TOUKaMHu:

a) AuB. 6) BuC.

5. Jlansl Bepmunbl TpeyroiabHuka A (1; -3), B (3; -5), C (-5; 7). OnpenenuTs cepeanHbl
ero CTOPOH.

O1IeHOYHOE 3a1aHue
CamocTosITeTbHOE BBIMOJIHEHUE TUTIOBOTO pacyera (B3auMOIPOBEPKA MO 3TAJIOHY PELICHUs):

1. Touku P1, P2, P3, P4, PS5 pacnonoxensl Ha mpsMolt 3x-2y-6=0; ux aOCIIUCCHI
COOTBETCTBEHHO paBHBI yuciaM 4, 0, 2, -2, -6. OnpenenuTb OpAUHATHI ITHX TOYEK.
2. Croponbl TtpeyronbHuka AB, BC u AC tpeyronbHuka ABC 1aHbl COOTBETCTBEHHO
ypaBHeHUAMH 4x+3y-5=0, x-3y+10=0, x-2=0. Onpenennts KOOPAUHATHI €TO BEPIIHH.
3. lana npsimas 5x+3y-3=0. Onpenenuts yriaoBoit ko3¢ duuent k npsamoii:
1) napannensHON JaHHON PAMOM
2) nepeneHuKyIIpHON TaHHOH NPsIMOH.
4. lansl BepunHbl TpeyroabHuka A(4;6), B(-4;0), C (-1; -4). CocTaBuTh ypaBHEHUS
a) TpEX ero CTOpPOH;
0) MeuaHbl, MPOBEAEHHOM U3 BEPIIUHBI A.
5. CocTaBUTh ypaBHEHHS CTOPOH TpEeyrojbHUKa, 3Has oaHY ero BepmuHy C (4; -1), a Taxke
ypaBHEHHUE BbICOTHI 2X-3y+12=0 n meauansl 2x+3y=0, IpOBEIEHHBIX U3 OJHOMN BEPLINHBI.
6. Haiitu npoexuuto Touku P(-8;12) Ha npsimyto, npoxozsuyto yepe3 Touku A (2; -3) u B(-5;1).
7. HaiiTn ypaBHeHHE MPSAMON, TpUHAIeKAIIEH MyUKy OpsIMbIX o(x+2y-5) + B(3x-2y+1) = 0.
OneHouHOE HHAMBUYaAIbHOE 3aJjaHuE
NunuBunyansHoe 3amanue Ne 5.
TexcT 3ajaHus: HHAUBUyalIbHAs paboTa COCTOMUT U3 5 3a1anuii 10 BapuaHTOB.
Jlanbl BepIIMHBI TPEYTONbHUKA A (Ay; Ay) , B (by; by), C(cy; ¢y). Onpenenurs:
1) ATMHBI CTOPOH TPEYTOJbHUKA;
2) yroa A TpeyroJyibHHKa,
3) nnuHy MeaquaHbl, IPOBEACHHON U3 BEPILUHBI A;
4) nMHY BBICOTBI, IPOBEICHHON U3 BEPIINHBI A;
5) ruiomaae TpPeyroyibHUKA.

‘ Ne BapuanTa ‘ ‘ ‘
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A B C
1 (4, 6) (-5;2) (4;-4)
2 4; 3) (-3;-1) (2;2)
3 (-2;-2) (1; 3) (1;4)
4 (2;4) (3; 1) (-1;2)
5 (2;4) (1;-2) (-1;-2)
6 (-1;-2) (-1;3) (1;4)
7 (1;3) (-2;4) (1;3)
8 (2;-4) (-3;-2) 0; 1)
9 (3;4) (-2; 1) (2;-3)
10 0;2) (2;-3) (3;2;)

Kpurepun BbICTaBIEHUSI OLEHOK 33 HHIWBUYAIbHOE 33/IaHUE:
Ouenka «5» - Bce 5 3aJJaHUil pelIeHbl MPABUIILHO;

«» - 4 3agaHus peuieHbl MPABUIHHO;

«3» - 3 3a7aHus pelIeHbl IPAaBUIIBHO;

«2» - 2 1 MEHee 3aJaHu} PelleHbI MPABMIBHO.

Tema 2.2 «Kpusble BTOpOro nopsiika»
OueHoYHOE HHAMBUYAJIbHOE 3aJaHUE

NuauBuayansHoe 3aganue Ne 6.
Tekct 3aganust: [loaroToButh coobienne Ha TeMy «KpuBbie BTOPOToO OPSIKa»

OneHouHoe 3a1aHne
CaMoCTOITEIbHOE BEITTIOJHEHNUE THITOBOT'O pacucTa (caMonpOBepKa I10 3TaJIOHY peIIIeHI/IH)Z
1. CocraBUTh ypaBHEHUE OKPYXHOCTH C IIEHTPOM B 33JaHHOM TOYKE S U JaHHBIM
pamuycomr: S (2; -3), r=3;
2. Jlyia yKa3aHHOM OKPYKHOCTH ONPEJEIINTh KOOPAUHATHI LIEHTpa S U PafuycC I:
4x% +4y? +16x — 32y —41 =0
3. CocTaBuUTh ypaBHEHHE OKPYKHOCTH KAaCalOIICHCs KOOPJIWHATHBIX OCEed W JIexKalleu
B IV uerBepTH, ecnu ee paauyc paBeH 4.
4. HaiiTu KoOpAMHATHI BEPIIMH, OCH, (DOKYCHI M SKCIIEHTPUCHUTET AJLTUIICA
25x2 +9y% =900
5. Haiftu KoopauHaTHl BEpIIMH, OCH, (OKYCHI, SKCIEHTPUCHUTET W YpaBHEHHS] aCUMIITOT
rUIepOOITBI
16x% —9y? + 144 =0
6. Haiitu xoopanHaThl (hoKyca U HamucaTh ypaBHEHHUE JUPEKTPUCHI i apaOoJIbl

x? = —16y
7. CocTaBUTh ypaBHEHHE MapaboJibl ¢ BEPIIMHOW B Hadajie KOOPJWHAT, 3Has KOOPJIHWHATHI
doxyca: F (6; 0).
OueHoyHO€ MHAMBUIYAJIbHOE 3aJaHUE
NnnuBuayaneHoe 3aganue Ne 7.
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Tekct 3amanus: HHAUBUyallbHAs padoTa COCTOUT U3 4 3a7aHUi 3 BapUaHTOB.
3ananue 1. /lana npsmas Ax + By + C = 0. CoctaBuTh ypaBHEHHE IPSAMOH, IPOXOIALIEH yepes
3aIaHHYI0 TOUKY M

1) mapannenbHO JaHHOW NPAMOM; 2) NEPIEHIUKYIAPHO AAaHHOM npsimol. Mcxonnbie
JTAaHHBIE B3STh U3 TaOJIMLIBIL.

3aganue 2. na npsmeix AX +By+C= 0 mAx+B;jy+C;= 0 HaliTu uX B3aUMHOE
pacnoyiokeHue. B ciydae uWX TmepecedeHus HaWTH Yrojd MEXJIy HHMH, B Cclydae HX
NapajuIeIbHOCTH - paccTosiHue. VIcXoaHbIe TaHHBIC B3STh U3 TaOIHIIBL.

3amanue 3. JlaHpl BeplIMHBI TPEYroiibHUKA ¢ KoopauHatamu (A, Ap), (B, By) u (C, C,). Haiitu
YpaBHEHUS BBICOTHI 1 MEIUAHBI 3TOTO TPEYroJibHUKA. MICXOIHbIC TaHHbBIE B3STh U3 TAOJIHIIBI.

BapI/IaHT A |B |C Mo A1 B1 C1 A2 B2 C2 M1

1 1 (2|5 |3-1(5 |3 |1 (2 (-1]-1|1;1
2 2 (3 |3 |-231-2 |-1 |0 (0 |6 |2 |I;2
3 4 13 |3 |-1;1 (4 -2 |1 |1 (3 |5 [1;2

3ananue 4. Mccnenosarh v HOCTPOUTH KPUBYIO BTOPOTO MOPSIJIKA.
—5x2 —y2+4xy+2x—4y+1=0
Kpurteprn BbICTaBICHNUS OLIEHOK 32 WHAWBUIYAIBHOE 3a/IaHUE:

Ouenka «5» - Bce 4 3a7aHus PeIIeHbl TPaBUIIBHO;
«» - 3 3a7aHus pelIeHbl PaBUIIBHO;
«3» - 2 3amaHus penIeHbl IPaBUIBHO;

«2» - 1 1 MeHee 3aJaHuil peleHbl MPAaBUIIBHO.

Tema 3.1 «OneMeHTapHbIe QYHKLIUHU U UX IPadUKI»
Onenounoe 3aanne

CaMocTosTeapHOE BBIIOJHEHHE TUIIOBOIO pacyeTa (B3auMOIIPOBEPKA M0 ATAIOHY
peuieHus)

o X+1
1.Haiitu o6macts onpeaencuus GyHkiuu: a) y =V5 —3x+x2 6y = T
X“—0X
2x-1
B)y =In
) y 2x+1
2. YCTaHOBUTbH, Kakas U3 JaHHBIX (YHKIUHN SBISETCS YETHOI, a KaKkas — HeUeTHO:

2x—1
2x+1

1,3 1,7
3. CpaBHUTH YKCIIa: a) 3,5°13,576) (g) u (g) B) 257 1 12577

a) y=x"+2x"*-3 6) y=x"-4x’+5x B) y=In
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3 2
4. CnoxxHyto (yHKIMIO 3aITUCATh B BUAE IICTIOYKU PaBeHCTB: y= 3% %

5. IocTpouth u npounTath rpaguk GyHKIUU: a) y = ):—3 0)y= %sin (3X - g)

-5
B) y=0,3¥+1.2,

Tema 3.2 «IIpenenbl v IpUEMBbI UX BBIYMCICHUS
YcTHbIN GPOHTATBHBIN KOHTPOJIb

ITonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOM JINTEPATypOr OTBETUTH Ha BOIIPOCHI:

e Uro Ha3bIBAIOT IPE/IEIIOM OECKOHEYHOM YHCIIOBO# TOcIe0BaTebHOCTH (Yy,)?

e Uro noHMMAIOT 1O MpeieroM GYHKIUU Ha OECKOHEUHOCTH?

¢ YTo MOHMMAIOT MOA MpeaesioM (PYHKIHH B TOUKE?

o Kaxkas ¢yHKIUS Ha3bIBAaeTCSI HETIPEPHIBHOM B TOUKE X = a? Ha MpoMexyTke X7

e Kakue apumeTrueckue onepaui MOKHO BBITIOJIHATE HAJ| IpeieIaMu?

e Kak BbMUHCINTH MpeAen BO BHYTPEHHEH TOYKE OOJACTH ONpeeIeHUs mo6oi
3leMEeHTapHON QYyHKIUU?

o Kaxkas ¢yHkuus HazpiBaeTcsi O€CKOHEYHO Majol (OeCKOHEYHO OOMNBIION) B TOYKE X =
a ? Ha 6eckoHeuHOCTH?

e KaxkoBa B3auMOCBSI3b MEXAYy OECKOHEYHO MaIBbIMU U OECKOHEYHO OONBIIUMU?

[ee)

. 0
e KakoBBI OCHOBHBIE IMPHUEMBI PACKPBITHA HCOIIPCACICHHOCTCHU 6 )

000,00 — 00, 1°?
O11eHOYHOE 33a]JaHKe
CaMocCTOsTEIbHOE BHIMIOJHEHHE THIIOBOTO pacuera (CaMOMpOBEPKa MO 3TAIOHY PEIICHUS)

Beruucnute npenen GpyHKIMA Ha OECKOHEYHOCTH:

. 4x3 — 2x + 1 . 6x3 +7x+ 1 . 3x8 —x3 -5
M=o QMM sy QM ie e

OLEeHOYHOE 3aJaHue
Brruncnute npeaen GyHKIUN:

. x? -1 0l VoO+x—v9—x i tq 8x Y 143 15
—_— _— x
a) o x2+3 ) %30 5x CX)_>01m sin 7x ) %50 (1+3%)

NuauBuayansHoe 3aganue Ne 8.

Tekct 3amanus: HHAUBUTyallbHAs padoTa COCTOUT U3 5 3aaHuil 25 BapHaHTOB.

Berancnuts npenenst GyHKITH:

2_(m24m2 2
1) lim x%2-(m?+n?)x+mn 2) lim,., mzx mx+n
ot nx?-nx+m-n
3) lim(Vx2+mx +n—+/x2 —nx+m) 4) 11m sin n 5) 1m( )(m+”)x
Xz mx xoo MX+nN
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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

Kputepuu BbICTaBI€HUS OLICHOK 32 MHIMBU1yaJIbHOE 3a/1aHUE:
Ouenka «5» - Bce 5 3a7jaHUi pelIeHbl TPaBUIIHHO;

«4» - 4 3aaHKs pelIeHbl IPABUIIBHO;

«3» - 3 3a7aHus pELICHbI IPABUIIBHO;

«2» - 2 1 McHee 3aJlaHui PCLICHEI ITPABUJIBHO.

Tema 3.3 «HenpepbIBHOCTb PYHKIIMM.
YcTHBIN pOHTANTBHBINA KOHTPOJIb

[Tonb3ysich KOHCIIEKTOM JIEKLIUU U PEKOMEHAYEMOU JTUTepaTypoil OTBETUTH Ha BOIIPOCHI:

e Yro MOHMMAIOT NMOA MpeaenoM GYHKIMHM Ha OECKOHEYHOCTH?

e Uro noHMMAaIOT 1o npeneiaoM GyHKIUU B TOUKe?

e Kaxkas ¢yHKIUS Ha3bIBaeTCsI HEMIPEPHIBHOM B TOUKE X = a? Ha MpoMexyTke X7

e Kakue apupmeTrueckue onepay MO>KHO BBIIOJIHATh HAJ| IpeieaMu?

e Kak BbUMCINTH TpeAen BO BHYTpEHHEH Touke OO0JIaCTH OIpe/eleHus aro00i
3IIeMEeHTapHON QyHKIUN?

o Kakas ¢yHkIus HazpiBaeTcss OECKOHEYHO Mayloil (OeCKOHEUHO OOJbINO) B TOUKE X =
a ? Ha 6ecKOHEeYHOCTH?

e KakoBa B3auMOCBS3b MEX]ly OECKOHEYHO MAJIBIMH U OECKOHEUHO OOIbIITUMU?

e KakoBbI OCHOBHBIC TIPUEMBI PACKPBITHSI HEOTIPEICIICHHOCTEH % , g ,
o 0-00,00—00,1%°?
e UYro MOHMMAIOT TOJ JICBOCTOPOHHUM (IIPABOCTOPOHHHMM) TpEAeIoM (YHKIIMH B TOUYKE
x=a?
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e Kakyro Touky X = a Ha3bIBalOT TOYKOM pa3psiBa | poga?

e Kakyro TOUKy X = a Ha3bIBalOT TOUKOI pa3pbiBa 2 poaa?

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

e B uem cyTb uccienoBanusi yHKIMHU Ha HEMPEPHIBHOCTH?

¢ Yro Takoe acuMnToTa rpapuka GyHKIUN? KaKHe CYyIIECTBYIOT BUIbI aCUMIITOT?

e Kak HailTu BepTUKaJIbHbIC ACUMIITOTHI? HAKJIIOHHBIE ACUMITOTHI?

O1LieHOYHOE 3aaHue
CaMoCTOsTEIbHOE BBIMOJIHEHHUE THIIOBOTO pacyera (B3aMMOIIPOBEPKA 10 3TAJIOHY PELICHHUS ):

1. HMccnenoBarh (yHKIMIO Ha HENPEPHIBHOCTD
pa3pbIBOB (DYHKITMH, €CITH OHU

B Toukax 0;a; b. Ompenenuts xapaktep
cymectByioT. IlocTpouTts rpaduk GyHKINH.

X+ a,ecmnx <0,
BapuanTel NeNe 1-12: f(x) ={(x+ a)?,ecmn 0 <x < b,
—x + a,ecau x > b.

Bapuant a b

1 -1 2

2. UccnenoBath (YHKIUIO HA HEMPEPBIBHOCT. OMpeeuTh XapakTep pa3pbiBOB PYHKIIHH, SCITH

OHM CyLIECTBYIOT. Haliti acuMnToTsl rpaduka GyHKIHUH.
ax?+bx+c

1) f(x) = —
ax? + bx + c;
2) f(x) = XX

ax2+bx+c

, TJIe X1 - OOJBIIINI KOPEHb KBAJIPATHOTO TPEXWICHA

, TJIE X1 - OOJBIITNI KOPEHb KBAJIPATHOTO TPEXWICHA

Bapuant a b C Bapuant a b C

1 3 -1 -2 13 4 -11 -3

OneHoYHOE MHAUMBHIyaIbHOE 3aJJaHUe
NunuBuayansHoe 3aganue Ne 9.

Texct 3ajaHus: HHAMBUyalIbHAs paboTa COCTOMUT U3 4 3aaHuii 25 BapuaHTOB.

1. HccnenoBarh (DYHKIIHIO HA HEMPEPBIBHOCTh B Toukax 0;a; b. OmpenenuTs Xapakrep
pa3pbIBOB (DYHKIUU, €CIIH OHU cyliecTBYIOT. [locTpouts rpaduk pyHkumu.

x+a,ecnmnx <0,
Bapuante NeNe 1-12: f(x) =4{(x + a)?,ecin 0 < x < b,
—x + a,ecau x > b.

—x+a,ecnux <0,
Bapuanter NeNe 13-25: f(x) ={(x + a)?,ecin 0 < x < b,
x+a,ecnux > b.

Bapuant a b Bapuant a b
1 -2 1 13 -3 1
2 -2 2 14 -3 2
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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

1. HccnenoBath GyHKIMIO HA HENPEPHIBHOCTh. ONpeenuTh XapakTep pa3phlBOB (GYHKIINH,
€CITM OHM CyIIecTBYIOT. HaliTi acumntoTsl rpaduka GyHKIHH.
Bapuantsr NeNe 1-12:

ax?+bx+c o
D f(x) = — ., T/Ie X;-MEHbIIIH} KOPCHb KBAJPATHOIO TPEXUIICHa
—A1
ax® + bx + c;
X—X1 o
2) f(x) = —ipers DA€ X1-MCHBIINI KOPEHb KBAJ[PATHOIO TPEX/ICHa
ax® + bx +c.
Bapuanter NeNe 13-25:
ax?+bx+c o
D f(x)= — > Te X;- OOJIBIINI KOPEHb KBAJPATHOTO TPEXUICHA
A1
ax? + bx + c;
2) f(x) = ﬁ, TJIe X1- OONBIINIT KOPEHb KBAIPATHOT'O TPEXUJICHA
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

Kputepuu BbICTaBICHUS OIICHOK 32 MHIMBHIYAIBHOE 3a/T1aHUE:
Onenka «5» - Bce 4 3a7aHus PEIICHBI TPaBUIIBHO;

«4» - 3 3aaHKs pelIeHbl IPaBUIIBHO;
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«3» - 2 3a7aHusl pEUICHBI MPABUIIBHO;
«2» - 1 1 MeHee 3a/laHUH PEIIECHbI TPAaBUIIBHO.
Tewma 3.4 «IIpousBoanas u nuddepenuan. Texauka quddepeHIpoBaHms

YcTHbIH QpOoHTANBHBIA KOHTPOJIb

1.Yro Ha3biBaroT npousBoaHol Gpyrkmuu y = f(x) B Touke X,?

2.YT0 Ha3bIBAIOT MPOU3BOAHOM BTOPOTO MOPSIKA U KAKOB €€ (PU3UICCKUN CMBICIT? .

3.YUT0 Ha3bIBAIOT MPOU3BOJHOM N-IrO NOPsAAKA? MPABUIIO BBIUUCICHUS

4 Kak HalTH POU3BOIHYIO CYMMBI QYHKIIUA? IBYX (DyHKIUI? YaCTHOTO NBYX (PyHKITUN?
5.Kak HaiiTi TpON3BOIHYIO CIOKHON PyHKIMH?

OueHouHoe 3ajJaHue
1.ITonb3ysce popmynamu u npaBuiaMu JuddepeHInpoBaHus, HAWIUTe MPOU3BOIHBIE:

1° f(x) = ax™ + bx™ + ¢

ax? + bx

2°f(x) = E—

c
3" f(x) = a* - Vxm
4°f(x) = (sinbx™ — c*)™

2. Ins pynkumm y = ax™ + bx™ + ¢ maiigure y(M,y @),y &),

Bapuant a b c m n
1 5 1 -2 4 5
2 4 1 -3 6 7
3 2 3 -2 9 13
O1EHOYHOE HHIMBUIYATbHOE 3aJaHHE
1.ITonb3ysck GopMynamu U paBuiaMu audpepeHIMpoBanys, HalMTE TPOM3BOIHBIE:
1°f(x) = ax™ + bx™ + ¢
. ax? + bx
2f(x)=—
—c
3" f(x) = a* - Vx™m
4°f(x) = (sinbx™ — c*)™
2. Insa pynkupm y = ax™ + bx™ + ¢ maiigure y(M,y @), y3) &),
Bapuant a b c |m |n Bapuant a b c m n
1 3 -1 2 |3 4 13 2 -1 -1 5 8
2 5 1 2 |4 5 14 3 -5 -2 4 6
3 4 1 3 16 7 15 4 -11 -3 7 5
4 2 3 2 19 13 16 5 -19 -4 6 3
5 3 4 -4 |4 14 17 2 -5 3 7 4
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6 4 5 -6 |3 15 18 3 -11 6 8 5
7 2 5 -3 14 16 19 3 -11 -4 9 6
8 3 7 -6 |6 17 20 2 -7 -4 3 7
9 2 7 5 |8 18 21 5 -17 | -12 | 5 7
10 4 7 -2 7 3 22 2 9 -18 | 6 8
11 5 14 -3 13 6 23 3 8 -3 3 9
12 4 9 -9 |4 7 24 3 8 4 8 3

25 4 5 1 9 4

Kpurepun BbICTaBIEHUS OLEHOK 33 HHIWBUIYAIbHOE 3a/IaHUE:
Ouenka «5» - Bce 5 3a7jaHui pelleHbl TPaBUIILHO;

«4» - 4 3a1aHUs pellIeHbl TPABUIIBHO;

«3» - 3 3a7aHus pelIeHbl IPAaBUIIBHO;

«2» - 2 1 MeHee 3aJJaHUil pelIeHbl IPAaBUIbHO.

Tema 3.5 «IIpuMeHeHue npou3BOAHOMN AJIsl UCCIIEOBAHUS (PYHKLIUI»
YcTHBIH pOoHTANBHBIA KOHTPOIIH
ITosb3ysich KOHCIIEKTOM JIEKLIMU U PEKOMEHAYEMON JIUTEPATypOli OTBETUTH HA BOIIPOCHI:

e B uyem 3awimouaercs TpHU3HAK Bo3pacTaHusA? yObiBaHHMA (YHKIMM? TpPU3HAK
CyIIIECTBOBaHUS YKCTpeMyma?

e Kak ¢ momouipto nepBoil NMPOU3BOAHOM HcCleAOBaTh (PYHKIIMIO Ha MOHOTOHHOCTH H
KCTPEMYMBI?

e B uem pazauuume MexAy HaXO0XKIEHHEM MaKCcUMymMa M MHHMMyMa (QYHKIUU U
HaXO0XJICHHEM ee HauOOJIbIIEero 1 HAMMEHBILIETO  3HAYEHUI?

e Kak HaiiTu HaubosplIee 1 HAUMEHbIlIEe 3HaYeHUs (PYHKIIUY Ha TaHHOM OTpe3Ke?

e Kakoil cxemoil peKkOMeH IyeTCs MT0JIb30BAThCA MTPH MOCTPOSHUH rpaduka GyHKIUHU?

e Kak OTBICKHMBAIOT 3KCTPEMYMBI (DYHKIIMH C TIOMOILIbIO BTOPOH TPOU3BOJHON?

e [JoueMmy B TOUKEe MakCMMyMa BTOpasi MPOU3BOJIHAs OTPULIATENIbHA, @ B TOYKE MUHUMYyMa
— TIOJIOKUTENbHA?

e Kak 1o 3HaKy BTOpOH IPOU3BOAHON OIIPENEISIOTCS BBIMYKJIOCTh U BOTHYTOCTh KPUBOW?

e Uro Ha3pIBalOT TOYKOI mepernda M KakoB IMpU3HAK ee cyliecTBoBaHusA? B yem cocTouT
IPaBUJIO HAXOXAECHUS TOUKH repernda?

e Kakoii cxemoil peKkoOMeH/yeTcsl I0JIb30BaThCs MIPU MOCTPOSHUHU Tpaduka GyHKII?

O1eHoYHOE 3aJaHNe

UccnenoBath (yHKIIMIO HA OKCTPEMyM, HAWTH TOYKH TIeperunda, acUMIITOTBI U
nocTpouTs rpaduk pynkuuu y = f(x), ecau:

1 1 2 _q
2) yolp oL, 6) fouy_ X1,
y 3x X X 3 f(x) 5
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OrneHo4uHoOe 3a7aHue
CaMocTosITeTbHOE BBITIOJTHEHUE THIIOBOTO pacyeTa (B3auMOIPOBEPKaA IO ITAJTOHY PEUICHHUS):

1. 3aBUCMMOCTb yTH OT BPEMEHU MPU MPSIMOJIMHENHOM JIBU)KEHUH 3a7jaHa YPABHEHUEM
St) =at3 +bt? +ct+d

Havitu MAaKCUMAJIbHYKO CKOPOCTh JABHXKCHHA TCJIa U MOMCHT BPEMCHH, KOT'Ja OHa 6yz[eT
JAOCTHUI'HYTA.

Bapuant

a

b

C

d

2

-1

4

3

15

6

2. Haiitn naubonbluee ¥ HauMeHbIIEE Ha oTpe3ke [m;n] sHauenus dpynkuuu f(x) = ax® +

bx? + cx + d, ecu

Bapuant a

2 1 3

OHGHO‘IHOC HWHAUBUAYAJIBbHOC 3aJaHNC

NuauBunyansHoe 3aganue Ne 11.

Tekct 3amanus: HAUBUIyallbHAs padoTa COCTOUT U3 4 3aaHuil 25 BapuaHTOB.

1. UccnenoBarh (hyHKIHIO HA SKCTPEMYM, HATH TOYKH MEepernda, aCUMITOTHI U IIOCTPOUTH

rpaguk.

Da)y=x3—-3x2+4

x2
2x+3

6) f(x) =

2) a) y=%x3—x2—3x+%;

x* =1
3x-5

0) f(x)=

b

3) a) y:%x3—x2—3x+%;

4)ya) y=x" —6x"+9x-3;

2
; o1 6 f0=2"2
)f(x)_3x_5’
5)a) y=x"+9x" +24x+12; 6) ) y=lx3+lx2—2x—l;
, 3 2 3
6) f=""" e
x+2 6) f(x) =~
x—1
7)a)y=x3—3x+2 8)a)y=x4—2x2—3
x2—4 x?-1
Of(x) = 3 0 f)= 5
9)a)y=—x4+2X2+3 10)a)y=3x—x3
x?—4 x?
6) f(x)= = 6) f(0) = 2=
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11)a) y=x"- 3x

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

2
0 X) = X 2
S QO
13)a)y=-=x- 2 x2+2x + = 14) a) y=- x+6x7- 9x+3
3 2 3 5
_ox°-1
0) f(x)= );2__19 0) f(¥) = 335
15) a) y=2x"+3x>- 1 16) a) y= - 2x>-3x"+1
2_4 21
0) f(x) = — o) f(x) = —
17) a) y = - x +3x-1 18) a) y=- x- 3x°+4
2_4 2
6) f(x) = = 6) f(0) = 35
19) a)y= x- 3x°+6 20) a) y=2x"+3x+2
2 242
6) f(x) =35 6 f() = 3
21) a) y= -2x7-3x"-2 22) a) y= -X +6x-9x-2
6) f(x) = 222 6) fx = =5
23) a) y= x-6x"+9x+1 24) a) y= -x>-9x7-24x-12
4—x2 9—x2
0) f(x) = — 0) f(x) = —
25) a) y= -x+3x°-5
1-x
0)f(x) = —

2. 3aBUCHUMOCTb MYTH OT BPEMEHU MpHU MPSIMOIMHEHHOM JBHMXEHUM 3aJaHa ypaBHEHHEM

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

Haiitu MaKCUMAJIbBHYIKO CKOPOCTb JABUKCHUA TCJIa U MOMCHT BPpEMCHHU, KOI'la OHA 6y,ueT

JOCTUTHYTA.
BapuaHT a b c d | BapuaHt a b c d
1 -1 |9 |0 |2 |14 —l114 |15 |6
3
2 -1 |3 |15 [-8 |15 —-1]5 |-12 |3
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
7 -112 |3 J10 |20 —“11a4 |-12 |o
3 3
8 “114 |5 |1 |21 —l15 |-10 |2
3 3
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9 -1 16 |5 |22 -1 8 |7
3 3

10 -1 0 (15 |23 -1 -8 |7
3 3

11 -1 3 |5 |24 -1 0 |28
6 3

12 -1 1 0191 25 -1 0 |5
6 | 2 3

13 -1 8 |7
3

3. Haiiti HanGoutbIlice ¥ HAaMMEHbIee Ha OTpe3ke [m; n| sHadenus pyukuuu f(x) =

ax® + bx? + cx + d, ecnu

Bapuant a b c d

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
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

Kpurtepuu BbicTaBiIeHUS OIIEHOK 32 MHIMBUIyaJIbHOE 3a/1aHUE:
Ouenka «5» - Bce 4 3ajaHHs PEIIeHbI MPABUIIBHO;
«» - 3 3agaHUA pelICHbI TPABWIBHO;

«3» - 2 3aaHus pelIeHbl IPABUIIBHO;



«2» - 1 1 MeHee 3a1aHUI pelIeHbl TPaBUIBHO.

Tewma 3.6 Paznenbl «251eMEHTBI TMHEHHON M BEKTOPHOU alnreOphl», «AHAIUTHYCCKAS

reoMeTpHs Ha IUIOCKOCTHY, «lnddepennnanbuoe ncurcinenne GyHKIUN OAHOMN TepeMeHHON.

JuddepeHnrpoBaHHbIi 3a4eT 3a 3 ceMecTp
Beimonuuts Tect. BpeMst BeinosiHeHus Tecta -60 MUHYT.

]1;{;211 3amanue (Bompoc) Bapuants! oTBeTa
WNHcTpykius 10 BhIMOJHEHWIO 3amanuii Nel-18: BeiOeputre 1udpy, COOTBETCTBYIOIIYIO
MPABIJILHOMY BapUAHTY OTBETA U 3aMUIINTE €€ B OJJAHK OTBETOB.
! 1 2 3 _77
0 -4 5 23
0 3 -2 23
2 -16
A (3;5;9), B(9; 5; 17). |AB|=? 10
16
15
3 1
sin3x )
lim 3
x-0 X
o0
4 o0
_ X+ 1\ 0
Jm, (53) L
2
5 0
Y'(n/4), ecim y=sin’x 1/2
2
6 3
Y'(1), ecnn y = 3e¥* g/e%z
-3
7 2
|2 3| 0
4 5 -2
14
8 7
S(t) = 3t*-t*+5, v(1)=? 10
V(t) - ckopocTh 1
15
9 | Haiftu paccrosiaue Mexay hokycamu smmmca x-/100+y/64=1
12
6
10
8
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10 | Haittu sxcuentpucurer runep6ost x-/64-y7/36=1 1,5
1,25
0,8
0,36
11 ﬁmzs—;ﬁ 10
5 5y 0
o0
18
12 | 2(3;4),b(2; 1)@+ b =? 2
10
-2
0
13 | Y/(1), ecim y =x+ 4x°-5x+2 0
6
2
8
14 . 4x2 — 7x 2
T —x—6 1
0
o0
15 | Haiftu ypaBHEHHE NpSAMOM, OTCEKAIOIIEH Ha OCSAX KOoopAuHAT | x/3+y/4=1
OTpe3KH, paBHble 3 U 4 3x+4y=1
y=3x/4
x+y=7

bnox b

WNHucTpykius 1o BeIMoaHEHUIO 3aaaHuii Ne19-25: B COOTBETCTBYIONIYIO CTPOKY OJlaHKa OTBETOB
3alUIINTE OTBET Ha IOCTABJIEHHBIM BOMNPOC, OKOHYAHHUE MPEJIOKEHUS WIM MPOIYIIECHHBIE

CJIOBA.

No

o/

3amanue (BOmpoc)

19 Bropoii 3aMeyaTenbHbli IPEAes UMEET BUL. ..

20 Kanonuueckoe ypaBHeHUE Tunep0oobl UMEET BUJT. ..

21 VYpaBHeHHE NpsAMOH, NPOXOAsAIIed uepe3 TOuKy Mo(Xo;¥p) ¢ HOPMAIBHBIM BEKTOPOM

n=(A;B) 3anuceIBaeTCs B BUJE. ..

22 | Marpuueit A pazmepa m X n Ha3blBaeTCs... U3 M CTPOK U N CTOJIOLOB, COCTOSIIAs U3

YHUCECJI UKW UHBIX MAaTEMAaTUYCCKUX BI)Ipa)KeHI/II\/JI.

23 HeBbIpoK1IeHHON MaTpUIIEN HA3bIBACTCA MATPUILA, ...

24 Yucao CTPOK HJIN CTOJ'I6I_IOB KBaﬂpaTHOﬁ MaTpUIbl HA3bIBACTCA ... MATPULBI.

25 JIBa BEeKTOpa HAa3bIBAOTCS PABHBIMH, €CJIM OHH ... U ...

OrneHnBaHUEe MHIUBHIYAIBHBIX 00pa30BaTEeNbHBIX JOCTHKCHHH M0 Pe3yIbTaTaM BBITIOJHEHUS
TeCcTa MPOU3BOIUTCS B COOTBETCTBUH C YHUBEPCATBLHOM MIKAION (TabInIIa).

HpOLICHT PE3YJIBbTATUBHOCTHU

KauectBennas

OIICHKa UHAWBUAYAJIBbHBIX
O6p3.30BaTCJ'ILHLIX JOCTIDKEHUIN

(MpaBHLHEIX OTBETOB) Oamn (oTMeTKa) BepOaNBHBIN aHATOT
24 25 5 OTJIMYHO

20-23 4 XOPOIIIO

18-19 3 YAOBJIETBOPUTEIBHO
17 u menee 2 HEYJOBJIETBOPUTEIILHO
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Tema 4.1 «HeonpeneneHHbINH HHTETPal U METOJIbI €TI0 BHIYMUCICHUS»

YcTHbIN GpPOHTATIBHBIN KOHTPOJIb

ITonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOM JINTEPATypOl OTBETUTH Ha BOIIPOCHI:

Uro siBiisieTCs1 OCHOBHOM 3aJ1aueii MHTErpajJbHOTO UCUUCIICHUS?

Kakas ¢pynkuus Ha3pIBaeTCsl IepBOOOpa3HOiL 115 TaHHOM (PYHKUMHU HA 3aJaHHOM
npomMexyTtke? (mpumep)

B uem cocTouT OCHOBHOE CBOMCTBO MEPBOOOPA3HOM?

UTo Ha3bIBAIOT HEOIPEIETICHHBIM UHTETPAIOM?

Uem oTnmuaeTcs HeONpeeIeHHBIN HHTETPpall OT IepBOOOpa3HON HyHKINN?
Yemy paBHbI pou3BOAHASA U AU(depeHIInal HeONpeeIeHHOTO HHTerpaa?

B uem 3akarouaroTcs IIpaBUJIO UHTCTPUPOBAHUS BBIPAKCHUA, COACPKALICTO IMOCTOSTHHBIN

MHOKUTENb?

B 4em 3akimo4aroTcs IpaBUiIo0 HHTEIPUPOBAHUS ATeOpandecKoil CyMMBbl (yHKIINH?
Uemy paBeH uHTErpai oT quddepeHipana HeKOTopoil pyHKIuu?

B 1yeM cocTouT reoMeTpuyecKHii CMBICI HEOIIPEAEIEHHOIO UHTerpana?

Kak u3 popmyn nuddepenmpoBanus noayqaroT GopMysibl HHTETpUPOBaHUs?

B 1yeM cocTouT MeTo1 HEMOCPEACTBEHHOI0 UHTErpupoBaHus QyHKIMI? (mpumep)
Kak nmpoBepuTh, NpaBUIBHO JIM HalJIeH UHTErpa?

VYCTHBIN (pOHTATBHBIN KOHTPOJIb

HOJ'II)?:Y?ICI) KOHCIICKTOM JICKIIUU U peKOMCHI[yeMOﬁ J'IHTCpﬂTypOfI OTBCTUTH HA BOIIPOCHI:

CamocTosITeIbHOE BBIMOJIHEHUE TUIIOBOTO pacyeTra (CaMOoNpoBEPKa M0 ITAJIOHY PEUICHUS ):

Uro sBiIsIeTCs OCHOBHOM 3aj/1aueii MHTErPaJbHOTO UCYUCIICHUS?

Kakas ¢pynkuus Ha3bIBaeTCsl IepBOOOPa3HOM s TaHHOW (PYHKLIMHU HA 33JaHHOM
npomexyTtke? (mpumep)

B ueM cocTouT 0OCHOBHOE CBOMCTBO MEPBOOOpa3HON?

UYTo Ha3bIBaIOT HEOIPEIETICHHBIM UHTErpaIoM?

Kak u3 popmyn nuddepenumpoBanus noiydaror GopMysibl HHTETPUPOBaHUS?

B ueMm cocTout MeToa HEMOCPEACTBEHHOTO HHTETpUpOoBaHus PyHKIui? (mpumep)
Kaxk npoBepuTh, MpaBUIBHO JIM HAlJIEH UHTErpan?

B uem cocTouT MeTO1 OICTAHOBKY MPU HAaXO0XKI€HUU HEONIPEAEIEHHOT0 NHTErpana?
(mpumep).

B ueM cocTout MeTos WHTETrpUpPOBaHMUS 1O YacTsIM? (TIpumep).

Orneno4uHoe 3agaHue

Haiitn HeonpeneneHHbIN HHTErpai

m+n
+m-n-cosx)dx2) fm dx

n
1)f(mx - %
3)f(m-x™"1 —n)-(x™—n-x+5)M"dx
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n. o n+1 (Inx)"
4) [x"-sin(x"" + m)dx  5) [—— dx
Bapuant n Bapuant | m n Bapuant
4 5 5 3 6 6

O1leHOYHOE WHIMBUIYyaIbHOE 3aJaHUe
NupuBuayansuoe 3ananue Ne 12

TexcT 3aganusi: HHIMBUyaTbHAsl pad0Ta COCTOWT U3 5 3a7aHuii 25 BapUaHTOB.

Haiitu HeonpeneeHHbINA HHTErpall.

m+n
1)f(m-x"— erlanrl+m-n-cosx)dx Z)fm x+n
3) f(m-x™ 1 —n)- (x™—n-x+5)™"dx
4) [ x™-sin(x™*! + m)dx 5) f% dx

Bapuant m n Bapuant m n Bapunanr
1 3 4 10 7 3 19
2 4 5 11 3 6 20
3 6 7 12 4 7 21
4 8 9 13 5 8 22
5 6 4 14 4 6 23
6 4 3 15 7 5 24
7 5 4 16 6 3 25
8 7 6 17 7 4
9 9 8 18 8 5

KpI/ITCpI/II/I BBICTABJICHHA OLICHOK 3a MHAWUBUAYAJIbHOC 3aJIaHUC!

Ouenka «5» - Bce 5 3a7jaHui pellleHbl TPaBUIbHO;

«» - 4 3agaHus pelIeHbl MPABUIBHO;

«3» - 3 3aaHusl pEUICHBI MPABUIIBHO;

«2» - 2 1 MeHee 3aJIaHu} PEeIeHbl TPaBUIIBHO.




Tema 4.2 «OnpeneneHHbI UHTETPal U METObI €TI0 BHIYUCICHUS»
YcTHbIN GpPOHTANIBHBIN KOHTPOJIb

1) Ilonb3ysch KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOM JIMTEPATYPON OTBETUThH HA BOIIPOCHI:

e Uro Takoe onpeeneHHbIil nHTerpan ot Gyukiuun y = f(x) mo orpesky [a; b]?

e B ueM cocTOUT reOMETPUYECKHI CMBICIT OTIPEAEeIEHHOr0 UHTEerpaia?

e B uem cocrouTt pu3NUECKUil CMBICI OTPEICIEHHOT0 HHTErpaia?

e (C noMomipio Kakoi (GopMyJIbl BEIYHCIISIOT ONPEICICHHBIN HHTETpaI?

e KakoBbI OCHOBHBIE CBOMCTBA OINPECICHHOr0 UHTETpaia?

e KakoBa cxema pemieHus 3aadyd Ha BBIYHCICHHE IUIOMAAW (UTYpHl C IOMOIIBIO

ONpeJIeTICHHOTO UHTerpaia? (mpumep)
2) BeinmoaHuTh KOHCIIEKT Bompoca «KakoBa cxema pelieHus: GU3nYeckux 3ajad ¢ MOMOIIbIO
OIpEIENIEHHOr0 UHTErpaja?y
OueHoyHO€ UHAMBUYAJIbHOE 3aJaHUE
NuauBuayansHoe 3aganue Ne 13.

Tekct 3apanus: HAUBUIyallbHAs pad0Ta COCTOUT U3 5 3aaHuil 25 BapuaHTOB.
Boruncnute unrerpai:

P m+n
+m-n-cosx)dx 2)[ —dx
aMm-x+n

b n
N
1)fa (m-x Y e

3) f:(m x™l—n) - (x™ —n-x+5)M™"dx

4) f: x™ - sin(x™?! + m)dx 5) fbM dx

a mx

Bapumaur | m | n | a | b |Bapwautr | m | n | a | b |Bapuautr | m | n | a | b
1 31411 ]2 10 713|112 19 9 16 |1 |2
2 4 15|12 ] 3 11 3161213 20 3171213
3 6 | 7] 3|4 12 4 171314 21 5171314
4 8 19 1-110 13 5181-11]10 22 6 |8 |-1]0
5 6 | 4|21 14 4 16 |-2]1 23 319121
6 4 13 ]1-31]2 15 7151312 24 8 | 3 ]-3]2
7 514131 4 16 6 |3 ]3] 4 25 9 | 4|3 | 4
8 71623 17 7141213 2 |3
9 9 1811 2 18 8 | 5] 1 2 1|2
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Kpurtepuu BbICTaBICHUS OIICHOK 32 MHIWBHIYAIBHOE 3a/I1aHHE:
Ouenka «5» - Bce 5 3aJJaHHil pelIeHbl MPABUIILHO;

«» - 4 3a1aHKs PEIICHBI TPABUIIHHO;

«3» - 3 3a7aHus pelIeHbl IPABUIIBHO;

«2» - 2 ¥ MeHee 3aJJaHuil pelIeHbl IPABUIIBHO.

Tema 4.3 «IIpunoxeHus onpeneaeHHOro HHTerpaia

O1LeHOYHOE 3a1aHue
CamocTosiTeTbHOE BBIMIOJIHEHHE THIIOBOTO pacuera (caMOImpoBepKa Mo 3TAJIOHY PeLISHHUs)

1. BeruncauTs miomaas GUrypsl, orpaHMueHHON JTMHUSAMU
a) y=4- x* y=0 6) y= x>-2x+1, y=2x-2
2. CKOpOCTh TOYKH, ABHKYIICHCS MPSIMOJIMHEHHO, 3aaHa ypaBHenuem Vv(t) = at? + bt + ¢
Brraucnure myTh, IpoiiieHHBIN TOUKOH 3a epBble d CEKYHJ OT Havaja JBUKCHUSI.
Bapuaut | a | b | ¢ |d
3 21|-14]-30 |3
3.CunaBa H pacraruBaer npyxuny Ha nh cM. Kakyro paboTy HY»KHO COBEPILIUTH, YTOOBI
pacTsHyTh €€ HA P cM?

Bapuant | a |n|p
3 100 |2 | 4

OueHoyHOE MHAWBUYAJIbHOE 3aJJaHUE
NuauBuayansHoe 3aganue Ne 14.
TekcT 3amanus: HHAUBUIyallbHAs padoTa COCTOUT U3 4 3aaHuil 25 BapHaHTOB.

1. BeraucnauTs miuomaas GUrypbl, orpaHU4E€HHON JTUHUSAMMU:

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 4. a)y=x"+1, x=-1,x=2, y=0
6) y =x>-2x+3, y=x+3 6) y=x’-8x+16, y=6-x
5. a)Fx2+2, x=-2,x=1, y=0 6. a) y= x> -1, x=1, x=2, y=0
6) y= -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 8. a) y= X +3, x=0, x=1, y=0
6) 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=1, y=0
6) y=x+4x+1, y=-x+1 6) y==x"-2x+3, y=x+3
1. a)y=x" -1, x=1, x=2, y=0 12.2) = 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 14. a) x* +2, x=-1, x=1, y=0
6) y=x"+4x+4, y=-x-2 6) y=x"+6x+8, y=2x+5
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15. a) y=x"+4, x=-1, x=1, y=0 16. a) y= x"+3, x=0, x=1, y=0
6) y=x>-6x+7, y=-x+7 6) y=-x>-6x-6, y=x+4

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

19. a) y=2x", x=-2, x=1, y=0 20. a) y=x+1, x=-2, x=0, y=0
6) 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 24.2) y= x° 42, x=-1, x=2, y=0
6) y=-x>-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

2. CKOpOCTh TOYKH, JABHXKYILIECHCS MPSIMOJIMHEHHO, 3a1aHa ypaBHeHHeM V(t) = at? + bt + c.
Brraucnute nyTh, NpoiIeHHBIA TOYKOH 3a TIepBble  d CEKyHJ OT Hayaja JIBHXKEHUS.

Bapuant | a | b | ¢ |d|Bapuaut | a | b | ¢ |d
1 3114 -10|2 14 21 [ -10| -7 | 3
2 6 [-12 |12 |3 15 31 4 7 12
3 9 |-10| -7 |3 16 6 | -8 | -4 |4
4 12 -8 | 3 |2 17 912 |-5]|2
5 15]1-42|-12 |5 18 12 -4 1|-9 |3
6 18| 4| -8 |2 19 15(-14| 6 |2
7 21 |-14 |-30| 3 20 181-20|-13 |3
8 3110 (-12]2 21 21 [-18 | 1 |3
9 6| 8 |-25|3 22 6 | 4 |-31|4
10 91-6 | 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 (-12120 |4

3.CunaBa H pacrarusaer npyxuHy Ha n cM. Kakyro paboTy Hy’KHO COBEpPIIHUTS,

YTOOBI PacTIHYTh €€ HA P CM?

Bapuaur | a |n | p |Bapuanr | a |[n|p
1 200 |2 8 14 800 | 1|5
2 100 |2 | 4 15 600 |3 6
3 100 |1]3 16 300 | 1] 4
4 400 (2| 6 17 150 |2 ] 3
5 1500 | 1 | 80 18 600 | 4 |20
6 600 |3 | 1 19 200 |25
7 300 {3120 20 800 | 8 | 10
8 800 | 4| 3 21 900 | 3| 6
9 300 | 1] 6 22 1200 | 4 | 40
10 120 |3 120 23 100 [2] 6
11 300 |15 24 400 | 5110
12 1200 | 6 | 20 25 600 | 6] 5
13 150 |3 ] 6
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Kpurtepuu BbICTaBICHUS OIICHOK 32 MHIWBHIYAIBHOE 3a/I1aHHE:
Ouenka «5» - Bce 4 3aJjaHUs PEIICHBI MPABUIIBHO;

«» - 3 3aaHMs PEIICHBI TPABUIIHHO;

«3» - 2 3aaHus pelIeHbl IPABUIIBHO;

«2» - 1 1 MeHee 3aJJaHUil pelIeHbl IPAaBUIILHO.

Tema 4.3 «MHTEerpanbHoe HcurcaeHne GYHKIIMU OTHON IEPEeMEHHON.

OreHo4YHOE 3a7aHue
CaMOCTOSITEJIbHOE BBIIOJIHEHHE TECTa (CaMOIIPOBEpKa 10 KIII0UY K OTBETaM)
Tect
1. Jlana ¢pynkuus y = f(x). [Iponomkute popmyny: dy =

a) y'(Xo)

0)y’- dx

B) F(x) + C

n)f f(x)dx

2. IlepBooOpa3Has pyHKLIMHU y = Sin X paBHa:

a) cos X
0) — sin X
B) - COS X
T) sin X

3. Borumcnss [ (ZX— 3x2 + Vx2 +§— );13+ 6) dx, nonyyaem:
a)xz—x3+§3\/x5 + 2 1n|x| —x—22+6x +C
6)x2—x3+§3\/x5 + 2In|x]| +%+6x +C

2
B)Z*6X—33—

2 12
\/E_x_z-l- x_4+C

3
4 . Beruncnss [ x? - e¥ t* - dx, momyuaem:

3 3
a)X? x°+4

e
6) l . eX3+4
3
3
B) 2x - eX T4
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S. UnaTerpupoBanue — 3T0 ACHCTBUE HAXOXKICHUS:

a) MPOU3BOIHON (QYHKIIHH
0) npenena GpyHKIUN
B) epBOOOPa3HON PYHKIUU

6. Heonpenenenuslii nHTErpan 0603HayaeTcs:

a) [ f(x)dx
0) [ f(x)dx

B)y - dx

1) y'(x0)

7. Borumcnss unTerpan [ cos3xdx monydnM:
a) sin3x + c;

6)§cos3x + c;
1.
B)gSll’l 3x+c;

) %sinx + c.
r)-3

8. UHTerpupoBanue 1o 4acTsM — 3TO AecTBHE, 00paTHOE HaX0XIEHUIO TPOU3BOTHOM:
a) CI0XHOM (QYyHKIIUU

0) mpousBeneHus ABYX (PYHKIMM

B) 4aCTHOTO JIBYX (DyHKUUI

9. Boruncnss [(x3 + 2x + 1)dx, nonyunm:
a) ix4+x2+x+C

6) 3x2 + 2

B) x* +x% +x

10. IlepBooOpa3nas ¢pyHKIMU %paBHa:

53



Tema 5.1 «/Iuddepenimanpabie ypaBHEHUS ¢ pa3aeSIOMIIMUACS TIEPEMEHHBIMI)
VYcTHbIN GPOHTATBHBINA KOHTPOJIb

ITonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEHYEMOM JINTEPATypOl OTBETUTH Ha BOIIPOCHI:

¢ Yro Ha3bIBaIOT OOBIKHOBEHHBIM U (hepeHInAIEHBIM YpaBHEHUEM ?

e Yro Ha3pIBalOT 0OIMM? YAaCTHBIM peleHreM AuddepeHnnanbHOro ypaBHeHUs?

e KakoB reomerpuyecKuii CMbICII OOLIETO U YaCTHOI'O pelieHuil 1uddepeHaab»HOro
ypaBHeHUA?

e Moxer 11 quddepeHnraibHOe ypaBHEHHE UMETh KOHEYHOE YHCIIO PELICHU?

¢ Yro Takoe nopsaok aAuddepeHnnanbHOro ypaBHEHHS U KaK €ro OnpeaenuTh?

e Kak npoBepuTh, IpaBUIILHO JIM HailieHO peteHne auddepeHInalbHOro ypaBHeHus?

e UYem ominuaeTcs ypaBHEHHE € Pa3/IeICHHBIMU IEPEMEHHBIMH OT YPaBHEHHUS C
pa3aensIoIUMUCS TEPEMEHHBIMU?

¢ B kakoii mociie1oBaTenbHOCTH pemaioT auddhepeHnaisHoe ypaBHEHHE TIEPBOTO
NOPSIZIKA C pa3AeAOUIMMUCS IEPEMEHHBIMU ?

e B yewm 3axmovaercs 3agavya Komm? KakoB ee reomeTpuyeckuii cMbICi?

OuneHoYHOE HHAMBUYAJIbHOE 3aJaHUE

HNuddepenunanpabie ypaBHEHHS C Pa3ICICHHBIMU U Pa3JICIISIIONUMICS ITePEMEHHBIMU
TekcT 3aganusi: HHIWBUyaldbHas paboTa COCTOUT U3 2 3a7aHuil 32 BapHaHTOB

Kpurepuu oueHku:
Nel 5 6amnos: a) 2 6amura  6) 3 6amta

Ne2 5 6annos ( 36amna — obmiee pemenue, 1 6amt — Haxoxaenue C, 1 6amn — oTBET)

Uroro:
Komn-Bo 6anmios Ornenka
9-10 «5»
7-8 «y»
5-6 «3»
4 u meHee «2»
Bapmnanr 1 Bapwanr 2
1) Pemiuts ypaBHEeHUE 1) Pemnth ypaBHEHUE
a)(x+1)-dx+2ydy=0 a)y' =x
2.0 = : ,
6)x2 -y = (y+1)-(x+1) O e

2) HaiiTi yacTHOE peleHue ypaBHEHUS

2xdy + 2ydx = 0,ecmy = 1 npu x = 2 2) Halitn yacTHOE penieHue ypaBHEHHUs

dy dx _ _
E—FE_ 0, ecimy =2npux =25
Bapnanr 3 Bapwnanr 4
1) Peiuts ypaBHEeHUE 1) Pemnth ypaBHEHUE
a) (2 —x)-dx =3ydy a)(x+2)-dx=y-dy
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2
6) X' =1-x
2) HaliTn yacTHOE peleHUe YpaBHEHUSI
dy dx

. 1+y=0, ecmuy = 2npux = 3

6) (x> +1)y —xy=0
2) HaliTi yacTHOE peleHue ypaBHEHUS
dx | 2dy

S x+1=0,ecnny=1npﬂx=1

Bapuant 5
1) Pemuth ypaBHEeHUE

a)z—z=2x—1

6) YNx* +1=xy

2) HaiiTu yacTHOE peleHue ypaBHEHUS
ydx —2xdy = 0,ecnruy =4 npux = 3

Bapuanr 6
1) Pemuts ypaBHEeHUE
a)y?-dy=(x—2) dx
o)y +y-tgx=0
2) HaiiTu yacTHOE peleHnue ypaBHEHUS
dy dx

m—7=0, eciuy = 2npux = 4

Bapuant 7
1) Petuth ypaBHEHHE
a) y =2x—1
6y =2

x—1
2) HaiiTi yacTHOE peleHue ypaBHEHUSI

ydx —(1+x)dy =0,eciuy =2npux =1

Bapuant 8
1) Pemnth ypaBHEHHE
a)y?-dy=(x+1)-dx
;14
0y =

1+x
2) HaiiTi yacTHOE pellieHue ypaBHEHHUS
2xdy + 2ydx = 0,ecniuy = 2

npu x = 3

Bapuant 9
1) Petuth ypaBHEHHE
a)(x+5)-dx+2ydy=0

0) ydx+x1_—ydy =0
I+x

2) HaiiTu yacTHOE pelieHne ypaBHEHHS
xdy —ydx =0,eciuy = 4npux =1

Bapuant 10
1) Pemiuth ypaBHeHUE
a) z—z =4x -1
6)(1+e*)-y' =y-e*
2) HaiiTu yacTHOE pelieHue ypaBHEHHs
(x—2)'dy+y-dx=0,ectuy =5
npux =4

Bapuanr 11
1) Pemuts ypaBHEHUE
a) (2 —x)-dx =2ydy
6) y'=(2x~1)ergy
2) HaiiTu yacTHOE pelieHue ypaBHEHHs
xdy + (y —1) -dx = 0, ecnu

Bapuanr 12
1) Pemuts ypaBHEHUE
a)(x+1)-dx+6ydy=0

o) (1+e" )y =e
2) HaiiTi yacTHOE peleHue ypaBHeHHs
ydx —2xdy = 0,ecmuy = 1npux = 2

y=5npux=1
Bapmuant 13 Bapuant 14
1) Pemnth ypaBHEHUE
1) Pemuts ypaBHEHNE a) y' =3x
a)(x+3)-dx+2ydy=0 , 1+ y?
6)Xy’=2y+1 6)J/y :—_xl x2

2) HaiiTn yacTHOE peleHue ypaBHEHUS
(x—7)-dy+2ydx =0,eciuy =1
npux =1

2) Haiitu yacTHOE pelieHne ypaBHeHUs
2xdy + (1+y)dx =0,eciu y = 4
npux =1

Bapmuanr 15
1) Pemuts ypaBHeHUE
a) (24 x) -dx = 3ydy

Bapmuant 16
1) Pemuts ypaBHEeHUE
a) (x +3) -dx = ydy
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2
o)Xy =3y
2) HaliTn yacTHOE peleHUe YpaBHEHUSI
dy dx _ _
x_1+y+3 =0, ectuy=2npux =5

0)x2:y' =3y—2
2) Haiiti yacTHOE pelieHrne ypaBHCHUS
dy dx

T_EZO’ ecmy = 2npux =3

Bapwuant 17
1) Pemuth ypaBHEHUE

a) 2 =2x +1

0) ctgx -y’ = ctgy

2) HaliTn yacTHOE peleHUE YpaBHEHUSI
dx 2dy
—+—=0,ecuy =1npux =1

Bapuanrt 18
1) Pemuts ypaBHEHUE
a)y?-dy=(x—3)-dx
6) (1 + e)C )y' — e)C
2) Haiiti yacTHOE perieHrne ypaBHEHUS
ydx —2xdy = 0,ectu y = 4 npu x = 3

y x+1
Bapuanr 19 Bapuanr 20
1) Pemuth ypaBHeHUE 1) Pemuts ypaBHEeHUE
a)y =7x+2 a) y3-dy =x-dx

0)x%-y' =2y—3
2) HaiiTi yacTHOE peleHue ypaBHEHUSI

dy dx_O _ _4
11 =0,ecuy = 2mnpux =

6) x*y' =(2x—1)y

2) HaiiTi yacTHOE pelleHue ypaBHEHUSI
(x—2)'dy+y-dx=0,eciuy =5
npux = 4

Bapuant 21
1) Pemuutsh ypaBHEHUE
a)(x+1)-dx+2ydy=0

6) ydx+x1_—ydy =0
I+x

2) HaiiTi yacTHOE peleHue YpaBHEHUSI
2xdy + 2ydx = 0,ecrmy = 1 npux = 2

Bapuanrt 22
1) Pemuts ypaBHEHUE
a)(x+1)-dx+2ydy=0

1+
6) I y
1+x
2) HaiiTi yacTHOe pellieHue ypaBHEHHUS
d dx
24+ = -9, eciuy = 2npux =5
x—1 y+3

Bapuant 23
1) Petiuth ypaBHEeHHE
a)(x+6) dx—4ydy =0
0) x-y =2y+1
2) HaiiTi yacTHOE peleHue ypaBHEHUS
ydx —2xdy = 0,eciuy = 4npux = 3

Bapuant 24
1) Pemuth ypaBHEHHE
a) (4 —x)-dx =2ydy

6) ydx+x1_—ydy =0
I+x

2) HaiiTu yacTHOE pelieHue ypaBHEHHs
2xdy — 2ydx = 0,ecrmy = 2npux =1

Bapuanr 25
1) Pemuts ypaBHEHUE
a)(x+3)-dx—6ydy =0

Bapuanr 26
1) Pemuts ypaBHEHUE
a)(x—4)-dx+ydy=0

6)x’y =3y 6 (1+e" )y =¢e
2) HaiiTi yacTHOE peleHue ypaBHEHHUS 2) HaiiTi yacTHOe peleHue ypaBHeHHs
%+%= 0, ectmy =2npux =5 2xdy — 2ydx = 0,ecrmy = 1mpu x = 2

Bapuanr 27
1) Pemuts ypaBHEHUE
a)(x+3)-dx+2ydy=0
0)x-y =2y+1
2) HaliTh yacTHOE pelIeHUe YpaBHEHHUS
(x—=7)-dy+2ydx =0,eciuy =1
npux =1

Bapuanr 28
1) Pemuth ypaBHEHUE
a) y' =3x
o 1+y°
0))yy =—X
) 1-x°

2) Haiitu yacTHOE pelnieHne ypaBHeHUS
2xdy + (1+y)dx =0,eciuy = 4
npux =1
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Bapwuant 29 Bapuant 30

1) Peiuts ypaBHeHUE 1) Pemiuts ypaBHEeHUE
a) (24 x) -dx = 3ydy a) (x +3)dx =ydy
6)x°y =3y 6)x* -y =3y -2

2) HaiiTu yacTHOE peleHue ypaBHEHUs

2) HaiiTi yacTHOe peleHue ypaBHEHHUS dy  dx
dy , dx ———=0,eciuy =2npux =3
—+—=0, ecsiuy =2npux =5 x 14y
x-1  y+3
Bapuanr 31 Bapuant 32
1) Pemuth ypaBHEeHUE 1) Pemuts ypaBHEeHUE
a Z—y=2x—1 a)y?-dy = (x—2)-dx
x 0)y' +y-tgx=0
6) y'v x°+1= Xy 2) Haiit yacTHOE perieHue ypaBHEHHS

2) HaiiTu yacTHOe pelieHue ypaBHeHHS
ydx —2xdy = 0,ecmtu y = 4 npu x = 3 %_‘;—x: 0, ecimy =2npux =4

Tema 5.2 «Onnopoansie nuddepenuanbupie ypaBHeHus. JInHeHbIe ypaBHEHHS IEPBOTO
MOPSIKAY.

OueHouHOE 3aJaHuC

CamocTosITeTbHOE BBIIIOJHEHUE TUIIOBOTO pacyeTa (CaMOompoBepKa M0 3TAJTOHY PEUICHUS):
1. HaiiTi yacTHbIE pelieHHs] ypaBHEHUI NIEPBOrO MOPSAIKA, YAOBIETBOPSIOIINE YKa3aHHBIM

Ha4YaJIbHBIM YCJIOBUSM!

L. XW:%, Vo = 1, mpux, =e 2. x2%=y,y0=5npuxo=0
2. Pemnuth UHEHHBIC YPABHEHHUS [IEPBOTO MOPSIKA:
3
Py axty=2eE 2. |Y-y=¢e
3. HaiiTu yacTHBIE pelieHns OMHOPOAHBIX T (BepEeHINATbHBIX YPABHEHHIA:
1. (y? — 3x?)dy + 2xydx = 0, | 2(x+ 1Ddy—ydx =0,
ecmnpux =1y = -2 ' ecimnpux=1y=2

O11eHOYHOE UHANBUIYAILHOE 3a/IaHUE
Jluneitaple nuddepeHmanbable ypaBHeHHs | mopsiaka
TexcT 3aganus: UHAUBUAYaTbHas paboTa COCTOUT U3 2 3a7aHuii 26 BapUAHTOB.

Kpurepun oneHku:

Nel 5 Gamnos: a) 2 Gamta 0) 3 Ganna
Ne2 5 6amnoB

Hroro:
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Kon-Bo 6aminos Onenka
9-10 «S5»
7-8 «4»
5-6 «3»
4 u meHee «2»
Pemnts ypaBHeHus:
Bapuanr 1 Bapuanr 2

1) Pemutsb ypaBHEHUE
a) y'—2y—3=0

2y
6)y' + ~ =X
2) HaliTi yacTHOE peleHue ypaBHEHUSI
x?+y'+ 2yx =sinx,
ecmy=0npux=m

1) Pemuts ypaBHeHUE
a)y'—3y—2=0

o)y’ + % =x
2) HaiiTu yacTHOE pelieHue ypaBHEHUS
x-y +y=x2,

ecmuy =2npux =1 (x #0)

Bapuanr 3
1) Perunth ypaBHEHUE
a) y'—4y+3=0

Bapuanr 4
1) Petuth ypaBHEeHME
a)y' —3y+4=0

0) y' —2xy = 2x 6)y'+X=i2
2) HaiiT 9acTHOE pelIeHHE YPaBHCHHS L XX
, 2) HaiiTi yacTHOE peleHUe ypaBHEHUS
xy +y—2x=0, , _
ey =2npux =—1 Y oyrtgx =0
ecrmuy = 0npux =0
Bapmuant 5 Bapuanr 6

1) Pemuts ypaBHEHUE
a) y—=5y—-6=0
6) y' y x

— ———=2e
sinx  sinx

2) Haiitu yacTHOE pelieHue ypaBHEHHs
x%+y' 4+ 2yx =sinx,
ey =0npux =m

1) Pemuts ypaBHeHUe

a) y'—6y—5=0

0)y rx+2y=x2x#0

2) HaiiTu yacTHOe pelieHne ypaBHEHHs

x-y —y=x3,ecmy=-npux =1

T2

Bapwuanr 7
1) Pemiuth ypaBHEeHHE
a) y'+2y—-3=0
0)y' + 2xy = 2x
2) HaiiTn yacTHOE peleHre ypaBHEHUS
x'y +y=x?,
ecmuy =2npux =1 (x #0)

Bapuant 8
1) Pemnts ypaBHEHUE
a)y' +3y—-2=0
6) y —Z=x
2) HaiiTu yacTHOe pelieHne ypaBHEeHHs
y,_y.t‘gx = cosx’
eciny = O0npux =0

Bapwnant 9
1) Pemuuts ypaBHEHHE
a)y +4y—-3=0
6 ¥ -T=5
2) HaiiTi yacTHOE peleHue ypaBHEHHUS
xy+y—-2x=0,
ecmuy = 2npux = —1

Bapuanr 10

1) Pemuts ypaBHeHHE
a) y'+3y—4=0
6) =— + —2— = 2¢*

sinx sinx
2) HaiiTu yacTHOE pelieHne ypaBHEHUS
x2-y' 4+ 2yx = sinx,
ecmmy=0npux=mw
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Bapuant 11
1) Pemuts ypaBHEHUE
a)y +5y—-6=0
6) % —2y=(1-x%- e
2) Haiiti yacTHOE pelieHne ypaBHEHHS
y' + 2y - tgx = cos*x,
ecmuy = —1lnpux =0

Bapuant 12
1) Pemuts ypaBHeHHE
a)y +6y—5=0
0)y +xy=x
2) Haiit yacTHOE perieHnue ypaBHEHHS
x'y —y=x3,
ecnny=% npux =1

Bapuant 13
1) Pemuth ypaBHEHUE
a)y'+y+1=0

Yy _ 1
6) y x - x2

2) Haiiti yacTHOE perieHne ypaBHEHHS
y’_y-tgx:cosx’

ectny =0npux =0

Bapuant 14
1) Pemuts ypaBHeHUE
a) yY+7y—-2=0
0) y ‘x—2y=x3 x#0
2) Haiit yacTHOE perieHnue ypaBHEHHS
x-y +y=x%,
ecmuy = 2npux =1 (x #0)

Bapuanr 15
1) Pemnth ypaBHEHUE
a) y'+10y—1=0
6) 2— — =
sinx sinx
2) HaiiTi yacTHOE peleHue ypaBHEHHUS

xy' —y=x°,

= e*

1
ecnnyzznpnle

Bapuant 16
1) Pemuts ypaBHEHUE
a) yy—10y+1=0
6) y' -2 =x?
2) HaiiTu yacTHOE pelieHue ypaBHEeHHs
y' + 2y -tgx = cos*x,
ecmmy =—1npux =0

BapuanTt 17
1) Pemnth ypaBHEeHUE
a)y +8y—-5=0
)y x—2y=x3 x#0
2) HaiiTi yacTHOE peleHue ypaBHEHUsI
x%+y'+ 2yx =sinx,
ecmuy =0npux =1

Bapuanrt 18
1) Petiuth ypaBHEeHME
a) y'+6y+4=0
0)y —xy=x
2) HaliTu yacTHOE pelieHue ypaBHEHUS
xy +y—2x=0,
ecmy = 2npux = —1

BapuanT 19
1) Pemiuth ypaBHEeHHE
a)y'—y—10=0
6) ¥+ = x?
2) HaiiTi yacTHOE peleHue ypaBHEHUSI
y' + 2y - tgx = cos*x,
ecmmy = —1lnpux =0

Bapuant 20
1) Pemmts ypaBHEHUE
a) y+5y+1=0

2y 1

0) y ——==

)y x x?
2) HaiiTu yacTHOe pelieHne ypaBHEeHHs

y,_y.t‘gxzcosx’
eciny = O0npux =0

BapuanT 21
1) Pemuts ypaBHEHUE
a)y'+y—3=0
0)y x+2y=x3x#0
2) HaiiTi yacTHOE peleHue ypaBHEHUS
x y +y=x?,
ecmy =2npux =1 (x #0)

Bapmuanrt 22

1) Pemuts ypaBHeHHE

a) y+4y+2=0

6) 24 L = e

sinXx sinx
2) HaiiTu yacTHOE pelieHue ypaBHEHUS
x%-y' +2yx =sinx,
ecmy =0npux=m
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BapuanT 23
1) Pemuts ypaBHEHUE
a)y' +y—-5=0

Bapuant 24
1) Pemuts ypaBHeHHE
a)y —=7y+4=0

6) y' — 2 = x2 6)y —xy=x
L X 2) HaiiTu yacTHOE penieHne ypaBHEHUS
2) HaliTn yacTHOE peleHUe YpaBHEHUSI o g
x'y +y—2x=0, XY TYyEX
ecamy = 2npux = —1 eCHHy=5anx:1
Bapuant 25 Bapuant 26

1) Pemuts ypaBHeHUE
a)y ' +9y—-6=0

1) Pemuth ypaBHEHUE
a)y —6y+9=0

1

1] Yy _
)y +=== 6) =— — —X— = 4e*
X x sinx sinx
2) Haiitn 4acTHOE peLICHHE yPaBHCHHUSI 2) HaiiTu yacTHOE pelieHre ypaBHEHUS
1 ! — 2
—y-tgx = X'y +ty=x
y —y-ig cosx’ y Ty )

eciny = 0 npu x = 0 eciuy =2npux =1 (x #0)

Tema 5.3 «/luddepennmanbubie ypaBHEHHsI BTOPOTO MOPSIKA»

YcTHBIN (GpOHTATBHBINA KOHTPOIIb

e Kakoii Bua umeet npocreiiiee nuddepeHianbioe ypaBHeHHE BTOPOTro mopsiaka? Kak
oHo pemaetcs? Kak ans nero popmynupyercs 3agada Komm?

e Kak ompezensiercs ¥ Kak 3aluchiBaeTcs B 0011eM Bue TUHEHOe AuddepeHnnaibHoe
ypaBHEHHE BTOPOTO TOPSIKA C MOCTOSHHBIME Koddpunmentamu? Uto Takoe
XapaKTepUCTHUECKOe ypaBHEHHE?

e Kakoif Bua umeet o01iee perieHue JMHEHHoro nudgepeHInanbHOro ypaBHEHUsI BTOPOTO
MOPSAIKA C TTOCTOSITHHBIMU KO3 PUITMEHTaMU B 3aBUCUMOCTH OT KOpHEH

XapaKTepUCTUUECKOTrO ypaBHEHUS?
O11eHOYHOE 3a1aHue

CaMOoCTOSTEeIbHOE BBIIOJIHEHUE TUIIOBOTO pac4ucTa (caMonpOBepKa 10 9TAJIOHY pemeHI/m):

1) Pemuts ypaBHEHUE
a)y +7y +10y=0
6)y +6y +2y=0

B)y —4y +85y=0

2) HaliTh yacTHOE pelIeHUE YPaBHEHUS

y +4y +4y=0,eciuy(0) =1,y (0)=-1

OLieHOYHOE WHIMBUIYaIbHOE 3aJaHUE
NuauBunyansHoe 3ananue Ne 17.
JluneitHple oqHOPOIHBIE AU(depeHIInaIbHbIe YpaBHEHUS 2 MOPSIKA C TIOCTOSTHHBIMU
Ko punreHTamMu
Tekcr 3amanus: UHAMBUYabHAs padoTa COCTOUT U3 2 3aaHuil 32 BapHaHTOB.
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Nel 306amma (1+1+1)

Ne2 2 Gama
Hroro:

Koi-Bo 6ayuioB Orenka

5 «5»

4 «y

3 «3»

2 1 MEeHee 2»
Bapuant 1 BapuanT 2

1) Pemmte ypaBHeH#e

a) y.”—3y,+2y— 0

6)y ’—4y +4y =0

B)y + 2y +5y=0

2).HaI/ITI/I YaCTHOE pEUICHUE YPABHEHUS
y”+3y,+2y=0 ,

ccmn y(0) = —1,y (0) = 3

1) PeHII/ITI) ypaBHeHHe

a) y + 3y +2y=0

6)y" —6y +9y =0

B)y -— 4y +13y =0

2) HaiiTi yacTHOE pellieHue ypaBHEHHUS

y +2y +5y=0,
ecmy(0) =1,y (0)=1

Bapuanr 3
1) Pemnts ypaBHEHHE
a) y. — 5y +6y—0

6)y —Zy +y=0

B)y +2y +2y=0

2) Haiitu yactHOC pCHICHUC YPABHCHUA
T

y +4y=0,
comy ()= 17" (2) =2

Bapuanr 4
1) Pemiuth ypaBHEeHUE
a)y -7y +10y=0
6) y —10y +25y=0
B)y +2y +50y=0
2) HaiiTu yacTHOE pelieHue ypaBHEHHs

y +4y +4y=0,
ecnmn y(0) =1,y (0) =-1

Bapuant 5
1) PeH_II/ITL ypaBHeHI/Ie
a) y + 5y +6y=0
6)y —8y + 16y =0
B)y +2y +10y=0
2) HaiiTn yacTHOE peleHUE YpaBHEHHUS

T

y —10y + 25y =0,
ecrm y(0) =2,y (0) =8

Bapuanr 6
1) Pemiuth ypaBHeHUE
a)y —9y +20y=0
6)y —14y +49y =0
B)y —2y +17y =0
2) HaiiTu yacTHOE pelnieHne ypaBHeHUs
y —y=0.
ecrm y(0) =0,y (0)=1

Bapwnanr 7
1) Pemuts ypaBHEHHE

a)y —7y +12y=0

Bapwanr 8

1) Pemmmts YpaBHCHUC
T

a)y —12y +36y=0
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T

6) y —20y +100y=0

B)y +6y +13y=0
2) Haiit yacTHOE pelieHrne ypaBHEHHS

y +t2y —8y=0,
ecmn y(0) =4,y (0) =—4

T

6)y —3y +2y=0

B) y +4y +53y =0

2) HaI/ITI/I YaCTHOE PEIICHUE YPaBHEHUS
y —bf+y—0

eciu y(0) = 4,y (0) =2

Bapuant 9
1) Pemuth ypaBHEeHUE
a)y —7y +10y=0
6)y —16y +64y =0
B)y +4y +8y=0
2) HaiiTi yacTHOE peleHue ypaBHEHHUS

y +3y +2y=0,
ecan y(0) = —1,y'(0) =3

Bapuant 10
1) Pemuth ypaBHEeHUE
a)y +10y +21y=0
6)y —18y +81ly =0
B)y —10y +26y=0
2) HaiiTi yacTHOE pellieHue ypaBHEHHUS
y —8y +41y =20,
ecan y(0) = 1,y’(0) =1

Bapwuant 11
1) PeH_II/ITL ypaBHeHHe

a)y +9y +20y—0
6)y +4y +4y =0

B)y +6y +25y=0

2) HailiTi yacTHOE peleHue ypaBHEHUSI
i

y +4y=0,
comy (2) =15 (£) = -2

Bapuant 12
1) PCHJI/ITL ypaBHeHHe

a) y + 7y +10y =0

0) y + 6y +2y=0

B) y - 6y +13y =0

2) HaiiTi yacTHOE peleHue ypaBHeHHs

y +4y +4y=0,
ecmn y(0) =1,y (0) =-1

Bapuanr 13
1) Pemuts ypaBHEHUE

a)y +10y +21y=0
0)y +2y +y=0

B)y —4y +13y =0

2) HaiiTi yacTHOE peleHue ypaBHeHHs
y —10y +25y =0,

eciny(0) =2,y '(0) =8

Bapuanr 14
1) Pemuts ypaBHEHUE

a)y +5y +6y=0
6)y +10y +25y =0

B)y —8y +25y=0

2) HaiiTi yacTHOe peleHue ypaBHeHHs
y —y=0

ecrm y(0) =0,y (0)=1

Bapmuanr 15

1) Pemmte ypaHeHue
a)y —10y +24y =0

6)y +8y +16y—0

B)y +12y +37y =0
2) Haiiti yacTHOE perieHne ypaBHCHHS

Bapuant 16

1) Pemuth ypaBHEHUE
i

a) y -9y +14y=0
6)y +14y +49y =0

B)y —10y +61ly =0
2) Haiiti yacTHOE penieHrne ypaBHCHUS
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y +2y —8y=0,
ecmn y(0) =4,y (0) =—4

y —2y +ty=0,
ecin y(0) =4,y '(0) =2

Bapuant 17
1) Pemuth ypaBHeHUE

T

a)y —9y +8y=0
6)y" + 20y +100y =0

B)y +4y +29y=0

2) HaliTu yacTHOE peleHUe YpaBHEHUSI
T

y +3y +2y—0
ecin y(0) = —1,y (0) = 3

Bapuanr 18
1) Pemuth ypaBHEeHUE

2) y"-11y +18y = 0

6)y +12y +36y—0

B) y +10y +34y =0

2) HaI/ITI/I ‘-IaCTHOC peleHue ypaBHeHUs
y' T+ 2y +5y =0,

eciny(0) =1,y (0) =1

Bapuant 19

1) Pemuth YpaBHCHUEC
T

a)y" -9y +18y =0
6)y +16y +64y =0

B)y —2y +65y=0
2) HaiiTi yacTHOE peleHue ypaBHEHHUS

Bapuanr 20
1) PCHJI/ITL ypaBHeHHe

a)y +10y +24y =0
6)y +18y +8ly =0

B) ¥ —4y +20y =0
2) HaiiTi yacTHOE pellieHue ypaBHEHHUS

y +4y=0, y +4y +4y=0,
ecli y G) =1y G) =-2 ecmn y(0) =1,y (0) =-1
Bapuanr 21 Bapuanr 22

1) PeHII/ITB ypaBHeHI/Ie
a) y + 9y +14y =0
0) y + 8y +16y =0

B) y —4y +85y =0
2) HaiiTi yacTHOE peleHue ypaBHEHUsI

y —10y +25y =0,
ecmn y(0) =2,y (0) =8

1) Pemnts ypaBHeHue
a)y._ +9y +2y=0
0)y +22y +121y =0

B)y —10y +29y =0
2) HaiiTi yacTHOE peleHue ypaBHeHHs

y —y=0
ecrm y(0) =0,y (0) =1

Bapuant 23
1) PeHII/ITB ypaBHeHI/Ie

a)y .+9y +18y—0

0) y —10y + 25y =0

B) ¥ +6y +10y =0

2) HaiiTi yacTHOE peleHue ypaBHEHUSI
y +2y —8y=0,

ecn y(0) =4,y ’(0) =—4

Bapuanr 24
1) Pemuth ypaBHEHUE
a)y —6y +5y=0
0)y —4y +4y=0
B)y +2y +17y =0
2) HaiiTi yacTHOE peleHue ypaBHEeHHS

y”+4y:0,
comy (2) = 1.7 (2) = -2
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BapuanT 25
1) Pemuts ypaBHEHUE
a)y —8y +15y=0
6)y —2y +y=0
B)y —2y +101ly=0
2) HaliTi yacTHOE peleHUe YpaBHEHUSI

y —3y +2y=0,
ecmn y(0) =0,y (0)=0

Bapuant 26
1) Pemuts ypaBHEHUE

a)y +6y +5y=0

6)y" — 20y’ + 100y =0
B)y”+4y,+5y= 0

2) HaliTi yacTHOE peleHue ypaBHEHUs
y.i' +2y' +5y =0,

ecau y(0) = 1,y’(0) =1

Bapuant 27
1) Pemutsb ypaBHEHUE

a)y +9y +20y—0
6)y +4y +4y =0

B) y + 6y +73y =0
2) HaliTi yacTHOE peleHue YpaBHEHUSI
y +4y=0,

e

comy(®) =1y’ (5) =2

Bapuanrt 28
1) Pemuts ypaBHEHUE

a)y +7y +10y—0
6)y +6y +2y=0

B)y —4y +85y =0

2) HaiiTi yacTHOE peleHue ypaBHEHUSI
T

y +4y +4y—0
ecmu y(0) =1,y (O) = —

BapuanT 29
1) Pemuutsb ypaBHEHUE

a)y +10y +21y=0
0)y +2y +y=0

B)y —10y +26y=0

2) Haiitu yacTHOE pelieHue ypaBHEHHs
y —10y + 25y =0,

eciny(0) =2,y '(0) =8

Bapuant 30
1) Pemuts ypaBHEHUE

a)y +5y +6y=0
6)y +10y +25y=0

B)y —12y +37y =0

2) Haiitu yacTHO€ pelieHie ypaBHEHHS
y —y=0

ecrm y(0) =0,y (0) =1

Bapuanr 31
1) PeHII/ITB ypaBHeHI/Ie
a) y + 5y +6y=0
6)y —8y + 16y =0
B)y ' —10y +29y=0
2) HaiiTi yacTHOE peleHue ypaBHEHUS

y —10y +25y =0,
ecrm y(0) =2,y (0) =8

Bapmuant 32
1) Pemuts ypaBHEHUE
a)y —9y +20y=0
6)y —14y +49y =0
B)y +4y +5y=0
2) Haiitu yacTHOE pelnieHne ypaBHeHUS
y —y=0.
ecrm y(0) =0,y (0)=1
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Tewma 5.4 «Penienne npuKIIaIHBIX 331249 ¢ TOMOIIBI0 (G depeHITnaTbHBIX YPABHCHHUI.

OreHo4YHOE 3a7aHue
CaMocTosITeTbHOE BBIMOJIHEHHE TUTIOBOTO pacueTa (caMOIpoBEpKa MO ATAJIOHY PEIICHUs):

Bapuanrt 1

1.PemuTh nmuHeitHOe HeoqHOPOAHOE MU epeHITnaIbEHOE YpAaBHCHHE:

Y
y X

2. MarepuanpHasi TO9ka Maccoid m = 2r 0e3 HauyaJIbHONW CKOPOCTH MEJUICHHO MOTPYKACTCS
B )KUJKOCTh. CHIIa CONIPOTHBIICHUS KUAKOCTH MPOMOPIIMOHAIIEHO CKOPOCTH NorpykeHus. Haiftu
CKOpOCTh TOYKM Yepe3 1 Ccek. Tocie Hayajga TOTPYKEHHs, eciu KO3 UIHEeHT
nponopuronaabHocT k = 0,002 kr/c.

3. KpuBas npoxomut yepe3 Touky (2; -1) m obOimamaeT TeM CBOWCTBOM, UYTO YTIJIOBOU
KO3 PHIMEHT KacaTeJbHOW B JIOOOH €e TOYKEe MPOMOPLUUOHAICH KBAagpaTy OpPAMHATHI TOUYKH
KacaHus ¢ ko3 dunmentom nmponoprronansHocTH k = 3. HaiiTi ypaBHeHHE KPHBOH.

Bapuant 2
1.Peminth uHeHOEe HeoqHOPOAHOE MU depeHInaTbHOE YPABHEHUE:!

2
r— =xX* 4+ 2x
Y% +2 y
2. MoTopHas JI0/IKa JIBUKETCA B CIIOKOMHOM BOJIE CO CKOPOCThIO Y0 ~ 12 m/a. Ha nomnmom
XOIy €€ MOTOp ObLI BBIKJIIOUEH U uepe3 10 ¢ CKOPOCTh JIOAKM yMEHBINMIACH 40 Y1 = 6 km/u.

Cuita conmpoTHUBIIEHHSI BOJBI IIPOMOPIMOHATIBHA CKOPOCTH JABMXKEHUsS JoJIKH. HailTm ckopocTts
J0JKu Yepe3 | MHH Moclie 0OCTaHOBKU MOTODA.

3. KpuBas nmpoxomut yepe3 Touky (2; -1) m obOmamaeT TeM CBOWCTBOM, UYTO YTJIOBOU
Kod(puImeHT KacaTteabHON B JIIOOOW €€ TOYKE MPOMOPIMOHAICH KBaJIpaTy OPAMHATHI TOYKHU
KacaHus ¢ K03 HUIIMEHTOM TporopimoHabHOCTH k = 3. Haiitn ypaBHEeHHE KpUBOH.

Tema 5.5 «/Iluddepenmanbubie ypaBHEHUSI.

OneHouHOE 3a1aHKE
KonTponbhas padota no teme «{uddepennanbabie ypaBHEHHUS
1) HaiiTu o61uee peiieHre ypaBHEHUS

a)y +5y—-6=0

2

6) %—Zyz (1—x2)-e*
2) HaiiTi yacTHOE peleHue ypaBHEHUS

y' +2y-tgx = cos*x,ecuy = —1npux =0
3. Hflf/'ITI/I oO1iue pemieHns ypaBHEeHU:

a)y +10y +21y=0

T

0)y +2y +y=0

T

B)y —10y +26y=0
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4. HaliTh 4acTHOE pelICHUE YPaBHEHUS

T

y —10y +25y=0,ecmy(0) =2,y (0) =8
Tema 6.1 «HUucnoBsie psab».

O1LeHOYHOE 3a1aHue
CaMoCTOSTEIbHOE BBIMOJIHEHUE THIIOBOTO pacyera (CaMOIpOBEpKa IO ITAIOHY PEIICHNUS):

1. Haliaute nepBble 4eThIpe WieHa psa 1Mo 3aJJaHHOMY YICeHY:

1. _ 1 4. _ 3n+1
U= 2n+ D2t U =z + 131
2. _ n+1 5 _ 3n-2
U = o0 — 1)3n1 ' tn = hz — 1)3n-1
3. _ 3n+2 6. _ 1
U = 3n — 1)2n-1 U =903 = 2n)
2. Haiftu ¢opmyity o01iero 4ieHa psja 1o ero JaHHBIM NEPBBIM WICHAM:
7. 1-8+27-64+125-216+343—.... 10. 1 4 3 4 5 N 7 N
1,1, 1, 1 % All ? ?
8. S e e N TN
11. —— - — =
2 4 8 16 375 + 7% +
9. 1 2 3 12. 1 11
-+ I- S
3 4 5 2 4 6

3. Haiitu mpexen dacTUaHON CyMMBbl psiaa limy_. Spu cienarh BBIBOJ O CXOJIUMOCTH
WJIM PACXOAMMOCTH psaa:

13. 0 1 16. - 1
2n(n+1) Z4(n+1)
n=1 n=1
14. i 1 ® 1
Z 3n-1 17. Z (2n—1(2n+1)
n=1 n=1
15. ® 1 © 1
Z(3n—2)(3n+ 1) 18. zz—n
n=1 —
4. I/ICCJ'ICI[OBaTL pPAa Ha CXOAUMOCTL, IPUMCHSIS IIPU3HAK I[anaM6epa:
19. i n 22. i o+ 1
3-20 2
n=1 n=1
20. i 1 i
] N y——
Z n* (n+ 1) 3n
no=o1 n=1
21 . 3n — 1 24. o ';2 + H— 1
). X
n n=l
n=1

| Bapuant | 3amamue | 3anmamme | 3ajmannme
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1 2 3
1 2 8 14
2 3 9 15
3 4 10 16
4 5 11 17
5 6 12 18

OneHoYHOE MHAMBUAYATHHOE 3a/1aHNe
NunuBunyansHoe 3ananue Ne 18.

TekcT 3aganusi: HHIMBUyaIbHAs paboTa cCOCTOUT U3 2 3aaanuii 20 BApHAHTOB.

3amanne Ne 1. MccrenoBaTh CX0IUMOCTD psifa.
3ananue Ne 2. KccrnenoBaTh Ha yCIOBHYIO U @OCOTIOTHYIO CXOJIUMOCTbD PSIOB.

No BapuanTa Saganue Ne 1 3aganue Ne 2
1 i n+l1 i (=D
n=1 \/? m neS”
2 =1 i(—l)”
= n(In n)* = Inn
3 Z n+l = (=)
;(nJrZ)n nZ::‘ n
4 L & (1)
2 nn ;nlnn
5 3 100" 5D "
o =
6 4 1 = (-D"Inn
1 n(n+1) Z; n
7 © 301 = (1)
8 “on = (=1)"
nzz;e_n ;n—lnn
9 0 g i _p
; n-2" 37
10 w2 = (—1)"
Z:'? Z; 10n+1
11 i n ©
HZ::‘ nlno+ 3 ;(_D n+l Ln
12 “ Inn z w1 2n—1
Z‘mmz ;(_D 2n




13

14 o n i (-
on3" o neS"

15 i 1 i ( 1)11—]
n=2 ln(n + 1) n=1 271 - 1

16 0 n2 © n

_1 n+l

Z v Z( >

17 0 n3 0 (_1)n+1n10
WZ::‘ 2" Z:; e’

18 ilOnHl i(_l)"“
Z100n—3 e

19 0 n +1 _ \/; ) ( l)n—l
) ) e
n=2 n n=1 (2n 1)

20 0

Kputepun BbicTaBieHUs OLIEHOK 32 HHANBUAYAIbHOE 331aHHE:
Ouenka «5» - 00a 3a/1aHusl penieHbl MPaBUIBHO;

«4» - OIIHO 33aJJaHUE PEIICHO NPABIILHO, & TIPH PEIICHUH JIPYroro JOIyIIeHa Herpyoast
omuoKa;

«3» - PEIICHO MMPAaBUJIBHO OJJHO 3a1aHUC,
«2» - HCIIPaBUJILHO PCIICHBI oba 3aJaHUs.

Tema 6.2 «CTeneHHbIe psIAb».

1) HOJ'IB3y5[CL KOHCIICKTOM JICKITUU U peKOMeHI[yeMOﬁ HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHI:

Kakoii psia Ha3pIBatOT (PyHKIIMOHAIBHBIM?

Kakoil pyHKIIMOHANBHBIN PsiJl Ha3bIBAIOT CTENIEHHBIM?

YTo Ha3bIBAIOT TOYKOM? 00IACTHIO0 CXOMUMOCTH (PYHKIIMOHAIBHOTO psifa?
Yro HaseBaroT psigoM Teitnopa s pyakuun y = f(x)?

Yt0 Ha3BIBAIOT psisioM Maxkopena st pyukiun y = f(x)?

KakoB anroputm paznoxenus GyHKIuU B psg Makinopena?

Kak BbIUMCIISAIOT 3HaUeHUS (PYHKIIUHU ¢ TOMOILBIO paga MakiopeHna?

OuenouHoe 3a1anue
1. Paznoxuth GyHKIUU B pa MakiopeHa v HalTH UX UHTEPBaJIbl CXOAUMOCTH
1) y =cos0,2x
2)y = arctg2x
2. BeraucauThs mpubIMKEHHOE 3HaYEHUE C 3aJaHHOM TOYHOCTBIO &

i‘/ﬁ ¢ TouHocThio & =0,0001
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OneHoyHOE MHIMBUAYAIbHOE 3ajaHKe
Tekcr 3amanus: UHAMBUYalIbHAs paboTa COCTOUT U3 3 3a7aHuil 32 BapuaHTOB.

Nel 2 OGamma Ne2 3 Gamma
Hroro:

Koi-Bo 6amios Ornenka

5 «5»

4 «dy»

3 3»

2 1 MeHee 2»
Bapuant 1 Bapuant 2

1. Pa3znoxuts ¢pyHkuuu B psig MakinopeHa u
HalTH UX UHTEPBAJIbl CXOAUMOCTH

1) y =sin5x

2) y= e

2. BoruncnuTh npuOInkKeHHOE 3HaYCHUE C
3aIaHHON TOYHOCTBIO &

cos18’ ¢ Tounoctio & =0,00001

1. Paznoxuts pyHkuuu B psx Makinopena
Y HalTH UX UHTEPBaJIbl CXOUMOCTH

1) y = cos 3x

2)y =e*’

2. BeuucnuTh NpuOIMKEHHOE 3HAUCHHUE C
3aIaHHON TOYHOCTBIO &

W ¢ ToyHocThio & =0,0001

Bapuanr 3
1. Pa3noxuts ¢pyHKuuu B psa MakinopeHa u
HalTH UX UHTEPBaJIbl CXOAUMOCTH
1)y = sin 2x
2) y=cos’ x
2. BoruncnuTh npuOInkKeHHOe 3HaYeHUE C
3a/IaHHOW TOYHOCTBIO &

JZ ¢ Tounocthio & = 0,001

Bapuanr 4
1. Pa3znoxuts ¢pyHkuuu B psa MakinopeHa
Y HATHU UX UHTEPBAJIbI CXOJAUMOCTH
1) y = cos 2x
2) y = arctg3x
2. BeruucnuTh NpuoOIMKeHHOE 3HaUeHUe
C 3aJJaHHON TOYHOCTBIO &

In5 ¢ rounocTrio £ = 0,0001

Bapwuanr 5
1. Pa3noxuts ¢pyHKUuu B psa MakinopeHa u
HaWTH UX UHTEPBaJIbl CXOAUMOCTH
1)y =sin3x
2) y = arctg5x
2. BeruucnuTh NpuOIMKEHHOE 3HAUCHHE C
3aIaHHOU TOYHOCTBIO &

In2 ¢ rounocteio £ =0,0001

Bapuanr 6
1. Pa3znoxuts ¢pyHkuuu B psia MakinopeHa
Y HaliTH UX UHTEPBAJIBI CXOUMOCTH
1) y = cos4x
2) y=In(5—x)
2. BeuucnuTh NpuOIMKEHHOE 3HAUCHHE C
3aIaHHON TOYHOCTBIO &

sin9° ¢ TounocThio £ =0,0001

Bapuant 7
1. Paznoxuth GyHKIUU B psag MakiopeHa u
HalTH UX UHTEPBaJIbl CXOAUMOCTH
1) y =sin4x
)y = e*’
2. BoruncnuTh npubimkeHHOE 3HaYeHHE C
3aJaHHOU TOYHOCTELIO &

{/1,_1 ¢ TouHocThio ¢ =0,0001

Bapuant 8

1. Paznoxuts pyHkuuu B psn MakiopeHa
U HAlTH UX UHTEPBAJIBI CXOJAUMOCTH
1) y = cos 5x
2) y = er
2. BBIuuCcIuTh NpUOIMKEHHOE 3HAUCHHE C
3aJaHHOM TOYHOCTBIO &

In0,98 ¢ Tounoctrio & =0,0001
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Bapuanr 9
1. Paznoxutek pyHkmuu B psig MakiopeHa u
HaWTU UX UHTEPBAJIBI CXOAUMOCTH
1) y =sin6x
2)y =In(4 —x)
2. BeraucnuTh npuOIMKEHHOE 3HAYCHHUE C
3aJJaHHOM TOYHOCTBIO &
co0s0,3 ¢ Tounoctrio & =0,0001

Bapwuant 10
1. Paznoxute pynakmuu B psim MakinopeHa
Y HaWTU WX UHTEPBAJIBI CXOJIUMOCTH
1) y = cos 6x
2) y = arctg3x
2. BeraucanTh mpuOIMKEHHOE 3HAYCHHUE C
3aIaHHON TOYHOCTBIO &

31,06 ¢ Tounocteio £ =0,0001

Bapuanr 11
1. Paznoxutes GyHkmuu B psigm MakiopeHa u
HaWTU UX UHTEPBAJIBI CXOAUMOCTH
1)y =sin7x
2)y=(1+x)*®
2. BoruncnuTh npuOInkKeHHOE 3HaYCHUE C
3a1aHHOU TOYHOCTBIO &
In0,98 ¢ Tou”ocTriO & =0,0001

Bapuant 12
1. Paznoxute pynkmuu B psix MakinopeHa
Y HaWTU UX UHTEPBAIIBI CXOJUMOCTH
) y =cos7x
2)y =In(4+ x)
2. BoraucnuTh npubiInKeHHOE 3HaYCHHE C
3aJlaHHOM TOYHOCTBIO &

sin9° ¢ TounocTrio £ =0,0001

Bapuant 13
1. Pa3znoxuts ¢pyHkuuu B psig MakinopeHa u
HalTH UX UHTEPBAJIbI CXOAUMOCTH
Hy= sing
)y=e*
2. BeruucnuTh NpuOIMKEHHOE 3HAUEHHE C
3aJaHHOU TOYHOCTBIO &

\3/1,06 ¢ TouHocThi0 & =0,0001

Bapuant 14
1. Paznoxuts pyHkuuu B psx Makinopena
Y HalTH UX UHTEPBaJIbI CXOIUMOCTH
1) y = cos g
2)y = e*
2. BeruucnuTh NpuOIMKEeHHOE 3HAUCHHE C
3aIaHHOW TOYHOCTBIO &

In2 ¢ rounoctsio £ =0,0001

Bapuanr 15
1. Paznoxuth ¢pyHKIMU B pa1 MakinopeHna u
HalTH UX UHTEPBAJIbl CXOAUMOCTH
Dy= sing
2)y = arctg5x
2. BeruucnuTh NpuOIMKEHHOE 3HAUEHHE C
3alaHHOM TOYHOCTBIO &
arctg0,2 c TouHoctblo € = 0,0001

Bapuanr 16

1. Paznoxuts pyHkuuu B psx MakiopeHa
Y HATHU UX UHTEPBAJIBI CXOJAUMOCTH

1) y = cos g

2) y=1In(2-3x)
2. BoruncnauTh npubinkKeHHOe 3HaYeHHE C
3aIaHHON TOYHOCTBIO &

c0s0,3 ¢ Tounocteio & =0,0001

Bapuanr 17
1. Paznoxuth pyHKIMU B paa MakinopeHa u
HalTH UX UHTEPBaJIbl CXOAUMOCTH
1) y =sin0,1x
2) y=cos’ x
2. BeruucnuTh NpuOIMKeHHOE 3HAUEHHE C
3alaHHOM TOYHOCTBIO &
cos18° ¢ Tounocthi0 & =0,00001

Bapuanr 18
1. Paznoxuts pyHkuuu B psax MakiopeHa
U HAlTH UX UHTEPBAJIBI CXOJAUMOCTH
1) y =cos0,2x
2)y = arctg2x
2. BoruucnauTh npubinKeHHOe 3HaYeHHE C
3aJJaHHOU TOYHOCTBIO &

i‘/ﬁ ¢ ToyHocthio & =0,0001

Bapwanrt 19
1. Pa3noxuts ¢pyHkuuu B psa MakinopeHa u
HalTU UX UHTEPBAJIBI CXOAUMOCTH
1) y =sin0,2x
2)y =e™
2. BuucauTh NpuOIMKeHHOE 3HAUCHHE C

Bapuanr 20
1. Paznoxuts ¢pyHkuuu B psig MakiopeHa
Y HaliTH UX UHTEPBAJIBI CXOJUMOCTH
1) y =cos0,1x
2)y = e

2. BIUCIUTH NPUOIMKEHHOE 3HAUCHHE C
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3aJaHHON TOYHOCTBIO &
In2 ¢ tounocteio £ =0,0001

3aJJaHHOU TOYHOCTBIO &
arctg0,2 c TouHoctbro € = 0,0001

Bapuanr 21
1. Paznoxuts pyHkmuu B psig MakiopeHa u
HaWTU UX UHTEPBAJIBI CXOAUMOCTH
) y= sin%
2) y = arctgx?
2. BeraucnuTh npuOIMKEeHHOE 3HAYCHHUE C
3aJaHHON TOYHOCTBIO &

\/; ¢ TouHocThio £ =(),001

Bapuanrt 22
1. Paznoxute pynkmuu B psim MakinopeHa
Y HaWTU WX UHTEPBAJIBI CXOJIUMOCTH
1) y = cos g
2)y =1In(3 — 2x)
2. BeraucnnTh npuOIMKEHHOE 3HAYCHHUE C
3aJJaHHOM TOYHOCTBIO &
sin9° ¢ TouHoCTBIO & = 0,0001

Bapuant 23
1. Paznoxuts pyakmuu B psim MakiopeHa u
HaWTH UX UHTEPBAJIBI CXOAUMOCTH
1) y =sin g
2) y = arctg4x
2. BoruncnuTh npuOInkKeHHOE 3HaYCHUE C
3aIaHHOW TOYHOCTBIO &
c0s0,3 ¢ Tounoctrio & =0,0001

Bapuant 24
1. Paznoxutes pynakmuu B psiax MakinopeHa
Y HAWTU UX UHTEPBAIIBI CXOAUMOCTH
1) y = cos f
2)y = arctgx?
2. BoruncnuTh npubIMKEHHOE 3HaUYEHUE
C 3aJJaHHOM TOYHOCTBIO &

31,06 ¢ Tounocteio £ =0,0001

Bapuant 25
1. Paznoxuts pyHKIUU B psag MakinopeHna u
HalTH UX UHTEPBAJIbl CXOAUMOCTH
1) y =sin 2x
2)y = 3%
2. BoruncnuTh npubinkeHHOe 3HaYeHUE C
3a/IaHHON TOYHOCTBIO &

cos18” ¢ Tounocteio & =0,00001

Bapuant 26

1. Paznoxuts GyHKIUY B psag Makiopena
Y HAWTU UX UHTEPBAIIBI CXOAUMOCTH

1) y =cos3x

2)y =In(3 +x)
2. BoruncnauTs npubiInKeHHOE 3HaYeHHE C
3aIaHHOW TOYHOCTBIO &

In0,98 ¢ Tounoctrio & =0,0001

Bapuanr 27
1. Paznoxuth pyHKIMU B psag MakiopeHa u
HalTH UX UHTEPBaJIbl CXOAUMOCTH
1) y =sin0,5x
2)y =4*
2. BeuucnuTh NpuOIMKeHHOE 3HAUEHHE C
3alaHHOM TOYHOCTBIO &

i‘/ﬁ ¢ TouHocThio ¢ =0,0001

Bapuanr 28
1. Paznoxuts pyHkuuu B psjx MakinopeHa
Y HATHU UX UHTEPBAJIBI CXOJAUMOCTH
Hy=2*
2)y = arctg5x
2. BeuMcauTh NpUOIMKEHHOE 3HAUCHHE C
3aJJaHHOM TOYHOCTBIO &

\/; ¢ Tounocthio & =0,001

Bapwuant 29
1. Paznoxuth pyHKIUU B psag MakinopeHa u
HalTH UX UHTEPBAJIbI CXOAUMOCTH
1) y = cos0,5x
2) y = e3x
2. BeuucnuTh NpuOIMKeHHOE 3HAUCHHE C
3aIaHHOU TOYHOCTBIO &

\3/1,06 ¢ TouHocThio & =0,0001

Bapuant 30
1. Paznoxuts pyHkuuu B psax MakiopeHa
1 HAlTH UX UHTEPBAJIbI CXOAUMOCTH
1)y =5*
2)y = arctg2x
2. BoruucnauTh npubimkKeHHOe 3HaYeHHE C
3aJJaHHOU TOYHOCTBIO &

«/Z ¢ Toynocteio & =0,001

Bapuant 31
1. Paznoxuth GyHKIUU B psag MakiopeHa u
HalTH UX UHTEPBAJIbI CXOAUMOCTH
1)y =sin0,3x
)y = e*’

Bapuant 32
1. Paznoxuts pyHkuuu B psan MakinopeHa
U HAlTH UX UHTEPBAJIbI CXOJAUMOCTH
1)y =10*
2) y =In(1 + 5x)
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2. BeruncauThs mpubIMKEHHOE 3HaYEHUE C 2. Beraucants npubIMKEHHOE 3HAYCHUE C
3aJaHHOU TOYHOCTELIO &

3aJJaHHOU TOYHOCTBIO &
c0s0,3 ¢ ToudocTeio & =0,0001

arctg0,2 ¢ TouHocthio £ =0,0001

Tema 6.4 «Bce pazaenbl AUCHUIUIMHBI DJIEMEHTHI BBICIIEH MaTeMaTHUKI)

CamocTosTeIbHOE BBHIIIOJIHEHUE TeCTa (CaMONPOBEPKa M0 KIII0YY)

1 Bapuanr

1. 13 npencTaBieHHbIX MaTPUIl yKa3aTh MaTPUILy-CTPOKY.

1
1)((1) ‘1)) 2)(1 i) Q2 -3 7); 4)(—2).

4

2. Beruncaure: A + 3B —-C, ecmu A = (g _41) B= (_14 (2)), C= (Ig :g)

D (—_217 I;); 2) (:g 3); 3) (245 132); Y (_2 9)'

=27 12
3. IlpousBeeHne IBYX MaTPHII (g _21) : ( _23 :11}), paBHO
4 =22\. 4 2. -4 -6\, 4 -6
1 (9 —15)’ 2) (8 11)’ 3) (18 3 )’4) (—18 8 )
-1 1 4
4. Onpenenurens TpeTbero nopsaka |—2 —5 —3| paBeH
2 3 1
1)36; 2) 8 3) -13; 4) -12.
5. Jlnuna Bektopa @ = —1 — 2J + 2k pasna

1)3;2)-3;3)2; 4) 158
6. Haiinure 3HaueHus m U n, IPU KOTOPBIX BEKTOPBI @ {2;1; 1} u B{m; 12; 3}konnuHeapHsIe.
I)ym=2n=3;, 2)m=6n=3; 3) m=6n=4;, 4dm=2n=4.

7. Haiinure: koopauHaThI TOUKU A, KOTOpas ABIsETCS cepeauHoi orpeska CD, ecnu
C(6;3;-2),D (2; 4; -8).

1) A(—4;-3,5;5), 2) A(4;3,5;—5), 3) A(4;3,5;5), 4) A(—4;—-3,5; —5).

8. CocraBbTe ypaBHEHHE AJUIUIICA, €CITU JIBE €r0 BepIIUHbI HaxoaaTcs B Toukax (0; -8) u (0; 8), a
doxycel - B Toukax (-5; 0) u (5; 0).

2 2 2 2 2 2 2 2
D=-L=1; 2)Z+L=1; 3) =+L =1, 4 =+L =0
89 64 9 36 89 64 89 64
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9. Ilponmomxure npemioxenue: [Ipeaen cyMmmbl KOHEYHOTO yncia GyHKIIUNA paBeH

1) npousBeieHNIO 3HAYCHHH MPEAENOB KaX/10i PYHKIIMU B OTAEIBHOCTH;
2) cyMMe TIpeieioB K10 (QYHKIIUU B OT/ICTHHOCTH;

3) cymme 3HauYeHUH MPOU3BOIHBIX ATUX (DYHKITHIA;

4) HE CYIIECTBYET.

5x*—x3+2x_

10 Berancnure npeaen lim,_, —eoil
5 5
1)5; 2)5, 3) —5; 4)—5.
11. VYkaxute BepHYIO GOpMYyITy

D utv)=u"-V
2) wxv) =u'—v'

u, uv+u'
3) () =——

v v

u, uv—u'
4) () =—F5—

% v

12. YcTaHOBHTE COOTBETCTBUE MEKY BHIPAKEHUSMU:

1. I[Tpon3BoHas OT MOCTOSSTHHOW (DYHKIIMHU, paBHA

2. IlpousBonHas oT GyHKIMHY = e*, paBHA

3. IlpousBoaHas oT pyHKIUU y = x3 — 2x2% + 7, paBHa
4. TIpousBoaHas ot ¢pyHkiuu y = sin(2x — 5), paBHa

A)y'=e*
B) y' = 2cos(2x — 5)
B)y' =0

I y' =3x% — 4x.

13. Haiinute 3nauenue npousBoanoit y' (0, 25) dyukmuu y = (4x — 1)(4x + 1).
) -8 2)16; 3)8; 4)-—16.

14. Yxaxure, uemy paBHa f'(—1), ecmu f(x) = (3+2x)"
1) 4; 2) 24; 3) 112; 4) apyroii oTBeT.

15. HaiiTu BTOpyIO NPOU3BOAHYI0 QYHKIMH Y =7~ — X +¢°
1) 77 —6x+¢’;

2) —=3x* +e;
3) —6x;
4) ¢* —6x .

16. YcraHoBHTE MOCIEA0BATENBHOCTD ATANOB HAX0XKIEHUS IKCTPEMYMOB (DYHKIIUHU:



1. BBIYUCIAIOT TPOU3BOHYIO JAHHOM (DYHKIIMH.
2. Beruncnstor 3HaueHUsT QYHKIMH B KQXI0W SKCTPEMaTbHON TOUKE.

3. YcraHaBIMBAIOT 3HAKU MPOU3BOAHON (PYHKIIMH ITPH MEPEX0e Yepe3 KPUTUIECKUE TOUKH U

BBIITMCBIBAIOT TOYKHU IKCTPEMYMa.
4. HaxonaT o0nacth onpezeneHus JaHHON (QyHKIUH.
5. HaxogsT KpuTHYECKUE TOUKH.

b
17. BcraBbTe mpomylieHHOE CIIOBO B IpeisiokeHue: «BwipaxkeHnue I f (X)d)CHaSBIBaeTCﬂ
a

HHTErpajaiom».

18. HaiinuTe HeonpeaeieHHbIM HHTErpajl METOI0M HETIOCPECTBEHHOTO NHTEIPUPOBAHUS:
x
[ (sinx + —)dx.
33 33 113 33
1) —cosx + = Vx#*; 2) cosx — = Vx#%; 3) —cosx + = Vx#*; 4) —cosx + " Vx4,

19. Ycranosure Bua auddepeHuanbHbIX ypaBHEHUN
1. y"=-3y"+5y=0;
2. 3xdy=y>dx;
3. y=5x"+2;
4. a4y _ 2xdx=0.
2y
A) C pazzneneHHbIMH IEPEMEHHBIMU,
b) JIunelinoe oqHOPOIHOE BTOPOTO MOPSAKA C MOCTOSHHBIMH K03 puilneHTamu;
B) Jluneiinoe nepBoro nmopsiika;
I') C pazgensromuMucs IepeMeHHbIMH.
2(). YcTraHOBUTE COOTBETCTBUE MEXIY Ha3BaHUEM U (POpMOil psia:
1. Tpuronomerpuueckuii psg Oypse numeer BUA:
2. CTeneHHOM psii UMEET BUI:
3. Psan MaknopeHna umeeT BU:
4. l'apMoHMYECKUI PsiT UMEET BU:

A) Z?lozoan'xn =a0+a1x+a2x2+...+anxn+.__
o 1_ gl 1y
E)Zn=1n—1+2+3+4+ .|_n_|_

B) f(x) = % + Y-, (aycosnx + b,sinnx)

_ f1(0) fr1(0) 5 £
F)f(x) _f(O)+Tx+Tx +...+7xn+“

b
3.7 f@dx =k -y,

Kpurepun BbICTaBIIEHUS OLIEHOK 32 TECT:
Onenka «5» - 19-20 npaBUIbHBIX OTBETOB,

«4» - 16-18 nmpaBUWILHBIX OTBETOB
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«3» - 12-20 nmpaBWIbHBIX OTBETOB
«2» - MeHee 12 npaBWIbHBIX OTBETOB.

Kirou x orBeTaM

BOITPOC 123 |4 |56 7|8 ]9 (101112 |13]|14]|15
No otBeTa 3(4 (1 (2|13 |23 (2|1 |4 [1B,|3 |2 |3
2A,
3T,
4-b
BOIIPOC 16 17 1819 |20
No orBera | 41532 | onpenenennsim | 1 | 16 | 1B
2T A
3B AT
4A 45

2.2 Matepwuaiibl i IPOMEXKYTOYHON aTTECTAIlUU
dopma NpOMEKYTOUHON aTTecTauuu: AUPPEepeHIPOBAHHBIN 3a4eT.

3aueT NpoBOJUTCS B TECTOBOH (opMe.
JleMOHCTpallMOHHBII BapHAHT TECTa:

TecT a1 O1eHKH MPOMEKYTOUHBIX PE3YJIbTaTOB OCBOEHUS yueOHo# aucturmumasl EH.01
OnemeHTsl Belciiel mareMatuku crenuanbHocT 09.02.01 KomnbproTepHble CHCTEMBI U
KOMILIEKCBI.

I/IHCprKI_[I/IH 110 BBINOJIHEHUIO TECTOBOM porpaMMalI:

Bam HEoOX0IMMO BBITIOJIHUTH OJWH BapUaHT TECTOBBIX 3aJaHHM, COCTOSIIMN u3 25
BOIIPOCOB. 3a/laHusi HEOOXOAMMO BBHITIOJNHATH B 3aJJaHHOM IOCJIEIOBATEILHOCTH, HE 3a0yIbTe
yKa3zaTh HOMEp 3a/laHus. BHUMaTeNnbHO MPOYUTANTE TECTOBOE 3aJaHUE M BBIOEPHUTE OJMH
MPaBWIbHBI OTBET. 3a KaxAbli NPaBWIBHBI OTBET B TecTe BBl Moiydaere 1 Oa.
MaxkcuManpHOe KoiudecTBO ©OamioB — 25. K 3amaHusM, 1€ HE0OXOIUMO TMPOBECTH
BBIYHCIICHHS, 00sI3aTENIbHO MPUIIOKHUTH PEIICHNUE.

MakcuManbHOE BpeMs BBINOIHEHUS 3a1aHus — 60 MUH.
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KpI/ITepI/II/I OLICHKH BBIITOJTHEHHSA TCCTOBBIX SaILaHI/Iﬁ

Kon-Bo 6amioB mo tecty Ouenka
25 «5»
19-24 «»
13-18 «3»
MeHee 13 «2»
1 Bapuant

1°. Marpuna A~ Ha3bIBaeTcsl 0OPaTHOI 0 OTHOIMIEHUIO K KBAAPAaTHON MaTpule A, ecin

NP YMHOKCHHH 3TOM MaTpulbl HA JAHHYI0 KaK ClIpaBa, TAK " CJI€eBa MMOJY1aeTCH:

a) HyJeBas Marpula

0) HEBBIPOXKJICHHAS M

aTpuIa

B) €AMHUYHAs MaTpulla

F) JAuaroHaljibHasa MaTpula

a>(§ Zﬁ)
0) (8 11)

3°. Onpenenure/b TPeThero NopsiaKa

a) 36
6) 8
B) -13
r) -12

5 B )paBHO:
3 1 -3 -1
-1 1 4
—2 -5 -—3|paBen:
2 3 1

4" Pemas cucTemy JIMHeiiHbIX ypaBHennii meToaom 'aycca, Mbl:

a) BBIYHCIISIEM OTPEACTUTENN CUCTEMBI
0) mociea0BaTeNbHO UCKITI0YaeM HEU3BECTHHIE
B) BBINOJIHSIEM JICHCTBUS HAJl MaTpULIAMHU

5°. CKa/IsIpHOe IPON3BeeHAe BeKTOpoB @ =31 +47 +7k u b =21 — 5] + 2k

paBHo:
a) 10
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0)0
B) 1
r) -1

6" 3HaueHHe BEKTOPHOIO NPOM3BE/CHHUS PABHO:

a) TUIOIIAJIM TPEYroJbHHUKA, TOCTPOSHHOTO HA JaHHBIX BEKTOPaX

0) IIoIaIM napauiesorpaMmma, HoOCTPOSHHOTO Ha TAHHBIX BEKTOpax
B) MIEPUMETPY TPEYTOJIbHUKA, TIOCTPOCHHOTO Ha JTAHHBIX BEKTOpPaxX

') BBICOTE NapajijiesiorpaMmma, NoCTPOCHHOTO Ha JIaHHBIX BEKTOpax

7 YpaBHeHHe NPSIMOii, MPOXOAfALEi Yepe3 1Be JaHHbIE TOYKH, UMeeT BH/I:

a) Ax+By+C=0

6) y=kx+b
XY
B)a+b 1

F) X=X — y—W

X=X Yam N
8" Dkcuentpucurer uaunca x2 + 4y* = 16 pasen:

1
a J—
)2

0)

[ov]
N
w
N | W N |§|

—
N

9’ Ypasuenue okpyskHocTH ¢ nentpom C(-4;3) , paguycom R = 5, umeer Bua:

a)x? +y? =25
0) (x—4)2+(y+3)2=25
B)(x+4)2+(y—3)2=5

a)(x+4)?%2+(y—3)2=25

10°. Ipeaen gpyHKUHA — ITO:
a) Yucno
0) [lepemenHas Bemu4IMHA X
B) 00 - OECKOHEYHOCTh
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5x*—x3+2x

11 Burunciaus llmx_,oom

s MOJTYUUM:

a)5s

65
)8

B)—5
6 5
)~3 1
12°. B pesyabTate BhIuncienus npeaena lim,_o(1 + 6x)x moayunres:
a)0

0) e®

13°. dusnuecKkuii cMbIC/I NepBoii NPOU3BOTHOI:
a) CKOpOCTh
0) cuia

B) YCKOpPEHHE
14" TIpowssoanas gynkumn y = >x% — 3x + e pasHa:

2
a) 5x-3
0) 10x-3+e;
B) 5x-3+e;
a) Sx+te.
15°. Bropas npoussognasi gpyukuun y = w2 — x> + e3> pasna:
a) 7° —6x+¢°

6) —3x* +¢°
B) —b6x
r) e’ —6x

16°. Ec;iu npu nepexojie Yyepe3 KPUTHUECKYI0 TOYKY NPOM3BOAHASI MEHsIeT 3HAK € «+» Ha
«-», TO ITO TOUYKA:

a) MUHUMYyMa
0) meperuda
B) MaKCUMyMa
T) pa3pbiBa

17°. Jlana ¢pynxuus y = f(x). IIpogomkure dpopmyay: dy =

a) y'(Xo)
6)y'- dx
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B) F(x) + C

nJ f(x)dx

18°. IepBooGpasHas GyHKIMH y = Sin X paBHa:

a) cos X
0) — sin X
B) - COS X
T) sin X

19°. Bprumcass [ (ZX —3x2 + Vx% + z — );13+ 6) dx, moayuaem:
a)xz—x3+§ Vx® + 21n|x| —x—22+ 6x +C

6) X" —x* += Vx5 + 2In|x| + = + 6x +C

2 2

B)2—6X-WE 22

+24c
X

o 3
20° . Beiuucass [ x% - e¥ t* - dx, noayqaem:

3 3
a)X? x> +4

e
6) l . e)(3+4
3
B) 2X - x4

21° Ypasnenue y" —37y' +5y=0- 370 nuddepenuuaibHoe ypaBHeHHE:

a) C pa3zieleHHbIMU IEpEMEHHBIMU;

0) JInneiiHO€ OJJHOPOIHOE BTOPOI'O MOPSAJKA C TOCTOSIHHBIMU KO3 PUIIMEHTAMU;
B) JIuHeliHoe nepBoro nopsaka;

r) C pazaensirolmumMucs epeMeHHbIMU

22°. Pax MakJopena uMeeT BUJI:

) YAy X" = g + ay X + apx? + o apx™ + oo
o 1_ g iyl i1y
6)Zn=1n—1+2+3+4+ +n+

B) f(x) = % + Y1 (aycosnx + b,sinnx)

— '@ 'O , F
F)f(X) _f(0)+Tx+Tx +...+Txn+_._

23 M3 nepevncieHHbIX PS/I0B PACXOASLIHMCS ABJISETCS:

n+1 w 3n°+2n+3 o .1
n3+1 6) Zn:l 4n2-5n+1 B) Zn:l Sin n

a) Y=t
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24° O6mee pemenne JuddepeHNNAILHOTO ypaBHeHnss Y~ = 2X HMeeT BHJ:
a)y =2x3+Cix+C,

0)y=x3+0C,
B)y=§x3+C1x+Cz
ny=x3+x

25° O6mee pemenne ypapHenusiy - 6y” + 9y = 0 umeer Bu:
a)y=Cy-e3* +(,-e3*
0)y=0C,-e3*+C,-x-e3*

B)y =3 €3 +4-e%
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