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IIPEIVICJIOBUE
C60pHHK 3aJ1a4 COJACPIKUT 3alaHUA U1 IPAKTUICCKUX pa60T, IpeaHa3HaYeHHbBIX I OoJtee
FJIy6OKOI‘O 1/13yqu1/151 JUCHUIIINHBI, CHUCTEMaTHU3allUld H 3aerHHeHI/I$I HOHy‘IeHHBIX 3HaHI/Iﬁ nu
MPaKTUYECKUX YMEHHM; YIIyOJICHUS W PACHIMPEHHS TEOPETHYECKHX M IMPAKTHUYCCKUX 3HAHHM,
dbopMHpOBaHUS YMEHHMH HCIIOJIB30BaTh CIEHUAIBHYIO, CIPAaBOYHYIO JIUTEpaTypy, a TaKxKe
COACPKUT METOAUYECKHUE YKa3aHHA 110 BBIINOJIHCHUIO IIPCATIOKCHHBIX Sa,Z[aHI/Iﬁ U CIIMCOK
JUTEPaTyphl, HEOOXOIUMOH /ISl U3YUECHUS AUCIUTIINHBL.
HUcnionp3oBanue JAHHOTI'O C60pHI/IKa 3a4a4 B y‘Ie6HOM IpoHecce IO3BOJUT KaXIOMY
CTyl[eHTy OCBOUTH TeopeTI/I‘-IeCKI/Iﬁ MaTepI/IaJI, aCT BO3MOXXHOCTBb HpI/IMeHI/ITB HOJIy‘IeHHLIe
3HaHHWA Ha IIPAKTHUKE.

YkazaHusl K OlleHUBAHUIO IPAKTHYECKUX padoT

OrneHuBaHue WHAMBUIYAIBHBIX 00pa30BaTENbHBIX OCTHXKEHUH 1O pe3yJbTaTaM BBIMOJTHCHHUS
MPAKTUYECKUX PabOT MPOU3BOIUTCS B COOTBETCTBUU C YHUBEPCAIBHOM MIKaoH (Tabmuia).

KauecTBeHHas onieHKa WHIANBUAYAIbHBIX
[TpoueHT pe3ynbTaTUBHOCTH .
00pa3oBaTENbHBIX TOCTHKCHUI
(npaBUIIBHBIX OTBETOB) "
6aJ (0OTMETKA) BepOAIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 — 89 4 XOpOIIO
70-79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HEYJI0BJIETBOPUTEIIBHO




Paznen 1. DnemeHThI IMHEHHON 1 BEKTOpHOM anreopsl (34 4.)
[Ipaktrueckas padora Nel. Onepaunn Hajx Matpunamu. [lpuBeaenne MaTpuibl K
CTYIIEHYaTOMY BH]LY.

Ilenb paboThi: GOPMUPOBATH HABBIKK BBIIIOJIHEHHS ACHCTBUI Hal MATPHILIAMH.
Cnoco6cTBOBaTh hopmupoBanuto cienyromux komnerennuii: OK 3, OK6, I1K 2.2.

Xon paboThI:

1) [ToBTOpEeHNE TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA)

e UYro Ha3bIBAIOT MaTpUIIEH?

e Kakue MaTpHIlbl Ha3bIBAIOTCS MPSMOYTOJIBHBIMU? KBAPATHHIMU?

e Kakue MaTpHIlbl Ha3BIBAIOTCS PAaBHBIMU?

e Uro Ha3bIBAIOT TTIaBHOM JUAroHAJIbIO MATPHUIIBI?

e Kakas kBaapaTHass MaTpulla Ha3bIBAeTCSl JAMATOHAIBHOW?  HYyNEBOW? €IUHUYHON?
TPaHCIIOHUPOBAHHOMU? TPEYTroNbHON? CTYyNEeH4aTOMN?

e Kaxkue npeoOpa3zoBaHus MaTPUIIBI HAa3bIBAIOTCA dNIeMeHTapHBIMU? Kak nmpuBecTy MaTpuily
K CTyIIEHYaTOMY BUY?

e Uro Ha3pIBalOT CyMMOI MaTpull? B ueM cocTouT 00s3aTeNIbHOE YCIOBUE CYIIECTBOBAHUS
cymmbl matpunl? Kakumu cBoiicTBamu 001agaeT cymma Matpui? (mpumep)

e Yro Ha3bIBAIOT MPOU3BEJACHUEM MATPHUIIBI HA YUCIIO? (TIpUMEp)

e Uro Ha3bIBaIOT NpousBeAeHueM AByX Marpuil? Kak HaiiTu mpousBeneHue AByX martpun? B
YeM COCTOUT 00s3aTeNbHOE YCIOBUE CYIIECTBOBaHMS MpousBeAeHus marpull? Kakumu
CBOMCTBaMHM 00J1aJ1aeT Ipou3BeIeHUE MaTpull? (mpumep)

2) Ilpumep TunoBoro pacuera: (Bceil rpyIoii, BMecTe ¢ Mpeno1aBaTeiem)
1. Haiitu nunelinbie koMmOuHaImu Matpuil: a) A+B-C; 6) 3A+2C-6B, ecnu:

37 4 1 0 2 4 21
A= , B = ,C =
1 5 2 6 4 3 7 35

2. Haiitu A - B, ecim:

1 4 35
a) A= ; B=
3 7 6 9

-1 4 2 2 6 -3
6)A=35 1 ;[ B=|1 7 -1§
2 1 -1 30 2
3. BrmonHuTe AeWcTBUS HAJ MaTPUIIAMH:
3 21
1 2 3
1 4 -1 2 1 4 0 1 0 4
. - 3 4 2
3 -1 5 3)|-71 3 2 -3 5
-2 50
4 1 2

4. ITpuBecTn MaTpULIbl K CTYIIECHYATOMY BUIY



-1 4 2 2 6 -3
A=3 5 1 |B=|1 7 —-1§
2 1 -1 30 2

3) YopaxHeHus u3 yueOHHKa (B TpyMIax, B3auMOIIPOBEpPKa 10 OTBETaM B YUCOHHKE)

1. Cnoxenue matpuir: 1. 1. NoNe 2, 4

2. nuHeiHass koMOuHarus Matpuil: 1. 1. NeNe8(obpa3zen), 9,11.
4) caMOCTOSITEIPHOE BBIIMTOJTHEHHE TUIIOBOTO pacyeTa (CaMOIMPOBEPKa IO ITAJIOHY PEIICHHS).
1. Haiitu nunHeitHble KoMOuHanuu Matpuil: a) A - C +B; 6) 5A + 3B — 7C, ecnu:

37 4 1 0 2 4 21
A= , B = ,C =
1 5 2 6 4 3 7 35

2. Haiitu A - B, ecin:
AL el 3
a) 6 9 2 5 :
2 =5 1 3
6)4=9 0 -=-33B=|1
2 1 4 -2

3. BeinoaHuTe ASMCTBUS HAJ MaTPUILIAMH:

3 41

1 2 41
2 1 52 -1 0 1|+/5 0 |

01 31
6 4 1

5) Utoru 3ansaTtus

Ne Bun paboTtbr bannsl pocnuch
1. TEOpUs

2. YIPA)KHEHUS

3. THUIL. pacuer

UTOT

[Tpaktruueckas pabora Ne2. Beruncnenue onpeaenureneii. Haxoxaenue oopaTHoi
MaTpPHULIBI.
ens paGoThi: (GopMHUPOBATH HABBIKM BBIYHMCICHUS OMNPENCTUTENCH W HaBBIKU

BBIMIOJTHEHUST JeicTBuil Haj Marpumamu. CrnocoOCTBOBaTh  (OPMUPOBAHUIO  CIIEAYIOIIUX
kommerenmuii: OK6, OK 7, IIK 1.2.

Xon palboThl:
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B IIapax, B3auMOIIPOBEPKA)
e Uro Ha3bIBalOT OIpeAeTuTeNeM KBaJpaTHOW MaTpULbl? ONpPEAETUTEIEM BTOPOIrO

nopsiika? oNpeaeaIuTeNIeM TPEThEro nopsaka’?
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e Kakumu cBOMCTBaMHU 00J1a1a€T OMPEICTUTENb?

e B ueM COCTOUT METOJl TPEYrOJIbHUKOB JUIsl BBIYMCIICHHS OIPEACIUTENS] TPEThEro
nopsiaka? (mpumep)

e Uro Ha3pBalOT MHUHOpPOM? aireOpandyeckuM JOMOJHEHUEM DJIEMEHTa OMpEeIeIuTeNs?
(mpumep)

e B yem cOCTOMT METOJl Pa3joKEHHs MO 3JIeMEHTaM CTPOKH (CTOJIOLA) JJIsl BBIYUCICHUS
OTIpeAeNIUTENs TPEThEro Mnopsiika? BhICIIEro nopsaka? (mpumep)

2) Ilpumep TumoBOro pacuera: (BCel IpymHIoi, BMECTE C IIPEToIaBaTeieM)
Brruncnute onpenenurens

3 9 L2 -1 12 3 2 3 115
D D2 2 3| 3, Hho1s 2
30 18 27 33095

21 3 2

5) Haiitu matpuily, oOpaTHyro 1aHHOI:
4 2 -3
(5 - )
2 0 1
3) Ynpaxxuenus u3 yuyeOHUKa (B TpyIax, B3aUMOIPOBEPKA MO0 OTBETAM B YUCOHHKE)
1.Onpenenurenn: NeNo26, 33(o6pasier), 28,29,35.
2.MUHOpHI U anredpanyeckue nonoaHeHus: NeNo4(),42(o6pa3ier), 41,43

3. ompeaenuTeNb YeTBEpTOro nopsijaka (Bce 3 crnocoda Beruucienus): Ne50.
4) caMOCTOSITENIbHOE BBIIIOJIHEHNE TUIIOBOTO pacyeTa (CaMOINpOBEPKa 110 3TAJOHY PELICHMUS).

Brruncnure onpeaenuTens:

s 4 2 -3 3 2 -1 1234
DR DS )5 1 7| 34 3 8 H2 341
2 0 1 1 1 5 3 41 2
4 1 2 3
5) Utoru 3ausatust
Ne Bun pabotsr bannsr poCuCh
1. TEOpUS
2. YIpaXHEHUS
3. THII. pacyer
UTOT

[IpakTuueckas pabota Ne 3. Permenue cuctemM TUHEHHBIX ypaBHEHUN METOI0M

Kpamepa n meronom I'aycca.

Lenp paboTsl: (OpMUPOBaATh HABBIKK PEIIEHHUS CUCTEM ypaBHeHHH meTtonoMm Kpamepa u
metonoM ["aycca. Cnoco6cTBOBaTh (popmMupoBanuio cienyomux komnereHuii: OK 6, OK 7, OK
8, IIK 1.2.

Xon paboTsI:

1) IloBTOpEHME TEOPETUUECKUX OCHOB (B IIapax, B3auMOIIPOBEPKA 110 JINCTaM B3aUMOOIIPOCa)
e Uro Ha3BIBAIOT »JJEMEHTAPHOM CHCTEMOW JIMHEHHBIX alreOpandecKuxX YpaBHCHUM

(CJIAY)?
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e Uro Ha3pIBaloT penieHreM aneMenTapHoi CJIAY?
e Uro Ha3BIBAIOT OCHOBHOW MATpUIEH, pacHIMPEHHOW MATpPHIICH, CTOIOIOM CBOOOIHBIX
YJICHOB, CTOJIOIIOM HEU3BECTHBIX AeMeHTapHoi CJIAY?
e KaxkoBsl ocHOBHBIE MeTO/bI petieHust CJIAY?
e B uyem cytb metona Kpamepa mist pemenust CJIAY? (mpumep)
e Cyrp wmeroma Kpamepa (Mmeroma — ompenenuTenieid):  TJIaBHBIA — OMpPENEIUTENb
CUCTEMBI—OMPEICTUTEIN HEU3BECTHRIX—> (opMyIbl Kpamepa;
e B yewm cytb merona ['aycca aiis pemenuss CJIAY? (mpumep)
e Cytps metona ['aycca (MeToaa mociea0BaTENbHOIO UCKIOYEHHSI HEU3BECTHBIX): MPSMOM
XOJI: PacUIMpEeHHAas MaTPHIA CUCTEMbI— 3JIEMEHTAapHBIE MTPE0OpPa30BaHUI— TPEYTOJIbHBIH
BUJI; OOpaTHBIA XOJA: TpPEyrojbHas CHCTEeMa— IOCIEJOBaTEeIbHbIE TMOJICTAHOBKH—
HCKOMBIE TIEPEMEHHBIE.
2) Ilpumep TunoBoro pacuera: (Bceil rpyIoii, BMecTe ¢ MpernoiaBaTeiem)
1. Pemuts CJIAY: a) metogom Kpamepa 0) merogom ["aycca
kx +1ly + mz = n,
px+qy +rz =5,
tx +fy + gz = h.

Bapuant | k 1 m n p q r S t f g h
1 1 1 1 0 2 1 0 4 1 -1 -2 5
2 1 1 -1 -4 2 3 1 -1 1 -1 2 6
3 2 1 1 3 5 -2 3 0 1 0 2 5
2 4 -1 2
2. BbluucnouTh ompenenuTensi|l_1p 2 3 1
2 5 1 4
1 2 0 3

3) YopaxueHus u3 ydeOHMKa (B IpyMax, B3aMMOIPOBEPKa MO OTBETaM B yUEeOHHKE)
1. meton Kpamepa: Ne74 ri. 1 (ob6pazeir), NeNe 75, 79, 81
2. meton ["aycca: Ne76 1.1 (o6pazerr), NeNe 84, 86

4) caMOCTOSITEIIBHOE BBIITOJTHEHNE TUTIOBOTO pacyeTa (B3aMMOITPOBEPKA IO ITATOHY PEIICHNUS).
1. Pemmuts CJIAY: a) metogom Kpamepa 0) merogom ["aycca

kx +ly + mz = n,

ipX+qy + 1z =5,

tx + fy + gz = h.

Bapuanr | k 1 m n p q r S t f g h
4 1 1 -1 0 2 3 -2 2 3 -2 0 1
5 1 1 1 4 2 1 3 9 3 -1 0
6 2 1 1 3 5 -2 3 0 1 0 2 5
2 3 11 5
2. BBIYMCIHUTD ONIpECINTENb:(] |1 5 2
3 3 9 5
21 3 2

5) Utoru 3ausaTus

‘ Ne ‘ Bun pabotst bamnbt pocnuch




1. Teopus

2. YIPA)KHEHUS
3. THIL. pacuer
UTOT

[IpakTruueckas padota Ne 4. PenieHue cuctem JTMHENHBIX ypaBHEHUN
MaTPUYHBIM METOJOM.

Llenb paboThI: GOPMHUPOBATH HABBIKM PELICHUSI CHCTEM YPaBHEHUI MaTPUYHBIM METOJIOM.
Crioco6cTBOBath hopmupoBanuio crneayronmx komnerenmnuii: OK 2, OK 6, OK 7 OK 8.

Xox paboTshl:
1) IToBTOpeHe TEOPETUYECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA MO JIMCTaM B3aMMOOIIPOCa)

e Uro Ha3bIBalOT DJJIEMEHTAPHOM CHCTEMOM JIMHEHWHBIX alreOpanyeckux ypaBHEHHM
(CJIAY)?

e Uro Ha3bIBAIOT penieHueM sieMmeHTapHoit CJIAY?

e Uro Ha3pIBaIOT OCHOBHOM MaTpuled, CTOJOIOM CBOOOJIHBIX UJIEHOB, CTOJIOLOM
HEU3BECTHBIX,

® MHMHOPOM MaTpULbl, ANreOpanyecKuM J0NOJHEHUEM JIEMEHTA MAaTPHULIbI,

® TPaHCIOHUPOBAHHON MaTPHULICH?

e KakoB airopuT™ BeIYMCIIEHUSI 0OpaTHON MaTpuUIlbl?

e B uem cyrs MaTpuuHOro Merona pemenus CJIAY?

2) Ilpumep TunoBoro pacyera: (Bceil rpyIioii, BMecTe ¢ MpernoiaBaTeiem)
1. Pemmuts CJIAY MaTpu4HBIM METOAOM

kx +1ly + mz = n,

ipX+qy + 1z =5,

tx + fy + gz = h.

Bapuant | k 1 m n p q r S t f g h

1 1 1 1 0 2 1 0 4 1 -1 -2 5

—
1
—
—
1
—_
\9]
(@)

2 1 1 -1 -4 2 3

3 2 1 1 3 5 -2 3 0 1 0 2 5

3) YopaxHeHus u3 yueOHUKa (B IpyIIax, B3aMMOMNPOBEPKaA 110 OTBETaM B yUeOHHKE)
1.matpuunsbIii metoa: Ne66 ri. 1 (o6pazerr), NeNe 67-70
4) caMOCTOATENIbHOE BBINOJIHEHHE TUIIOBOTO pacyeTa (B3auMOIIPOBEPKa 10 STAJIOHY PEIICHUS).

1. Pemmuts CJIAY MaTpUuHBIM METOIOM

kx +ly + mz = n,
ipx+qy+rz=s,
tx +fy + gz = h.

Bapuant | k 1 m n p q r S t f g h
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5) Uroru 3anaTus

No Bun pabotsl baubr pOCIHCh
1. Teopus

2. yIpaKHEHUSI

3. TUII. pacyeT

UTOT

[IpakTuueckas padora Ne 5. Pemenue cucrem JUHEHHBIX ypaBHEHUN
pa3IMYHBIMU cTIOCO0aMu.

[enb paboTei: O600MUTE U CUCTEMATU3UPOBAThH 3YHBI MO TeMe «PelieHne cucteM ypaBHEHUI.
CnocoOcTtBoBaTh popmupoBanuto cieayronmx komnerennuii: OK 2, OK 3, OK 6, OK 7, OK 8.

Xon paboThI:
1) [ToBTOpEeHNE TeOpeTUUECKHUX OCHOB (B Iapax, B3auMOIIPOBEPKaA 110 JIMCTaM B3aUMOOIIPOCa)
e Uro Ha3pIBaIOT »JJEMEHTApPHOW CHUCTEMOH JMHEWHBIX alreOpandecKux ypaBHEHUH
(CJIAY)?
e Uro Ha3bIBatoT penieHreM eMentapHoi CJIAY?
e Uro Ha3BIBAIOT OCHOBHOM MaTpuIlel, pacHIMpEeHHOW MaTpHIIel, CTOIOIOM CBOOOIHBIX
YJIEHOB, CTOJIOIIOM HEU3BECTHBIX AneMeHTapHoi CIIAY?
e KakoBsl ocHOBHBIE MeTOIbI peenus CJIAY?
e B uyem cyts Merona Kpamepa ais pemenust CJIAY? (mpumep)
e Cyrp wMmerona Kpamepa (Merona  ompenenuTesiedl):  TJIaBHBIM  ONpeenuTeNb
CHCTEMBI—ONpeeNTUTeNN Hen3BecTHBIX— (popmyibl Kpamepa;
e B yem cyts Merona I'aycca ans pemenust CJIAY? (mpumep)
e Cyrp merona [Maycca (MeToma mocnenoBaTeNbHOIO UCKIOYEHHS] HEU3BECTHBIX): MPSAMOM
XOJI: PacIIMpPEHHAas MaTpUIlA CUCTEMBbI— 3JIEMEHTApHBIE MTPE0O0Pa30BAHNUI— TPEYTOJIbHBIM
BUJ; OOpaTHBIM XOJ: TpeyrosibHas cHCTeMa— IOCJIEJOBaTeNIbHbIE MOJICTAHOBKU—
HCKOMBIE IEPEMEHHBIE.
2) Ilpumep TUIIOBOTO pacueTa: (Bceil rpymnmoi, BMECTE ¢ MPero1aBaTesieM)
1. Permuts CJIAY: a) metonom Kpamepa 6) metonom ["aycca B) MATpUYHBIM METOJIOM
kx +ly + mz = n,
ipx+qy+rz=s,
tx +fy + gz = h.

Bapuanr | k 1 m n p q r S t f g h

1 1 1 1 0 2 1 0 4 1 -1 -2 5

2 1 1 -1 -4 2 3

[S—
1
[
[S—
1
(S
[\
(@)}

3 2 1 1 3 5 -2 3 0 1 0 2 5

3) Ynpaxxuenus u3 yueOHUKa (B rpyIniax, B3aMMOIPOBEPKa M0 OTBETaM B yUECOHUKE)
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1. meton Kpamepa: Ne74 ra. 1 (ob6paserr), NeNe 75, 79, 81
2. meton ['aycca: No76 .1 (o6pa3zerr), NeNe 84, 86

4) caMOCTOSITEIIbHOE BBIITOJIHEHNE TUIIOBOTO pacyeTa (B3auMOITPOBEPKA MO ITAIOHY PEIICHUs).
1. Pemute CJIAY: a) meroom Kpamepa 6) metoiom ['aycca B) MAaTpUIHBIM 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 -1 0
9 2 1 1 3 5 -2 3 0 1 0 2 5
5) Utoru 3aHsaTus
Ne Bun pabotst bannbl pocnuch
I. TEOpUs
2. YIPAKHEHUS
3. THUII. pacyueT
UTOT

[Ipaktuueckas padora Ne 6. JIuHeliHbIe onepalnnu HajJ BEKTOpaMH.

Lenb paboTei: (OpMUPOBATH YMEHHE BBITIONHATH JTMHEWHBIE ONEpalliy Ha/l BEKTOPAMH.
CnocoOcTBOBaTh popmupoBanuto cieayromux kommnereHmnuit: OK 4, OK 5, OK 6.

Xon paboThl:

1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B IMapax, B3aUMOIIPOBEPKA)

2) YopaxHeHus u3 yueOHUKa (B IpyIIax, B3aMMOIPOBEPKaA 110 OTBETaM B yUEOHHKE)

Kakyro BenmuunHy Ha3bIBalOT CKAJIAPHOM?

Kakyto BenuunHy Ha3bIBalOT BEKTOPHOM?

YTo Ha3bIBAIOT BEKTOPOM?

UTto Ha3BIBAIOT JJIMHOW BEKTOpa?

Kakue BekTOpbl Ha3bIBaIOT OJIMHAKOBO (IIPOTHBOIOJIOKHO) HAIIPaBIEHHBIMU?
Kaxkue BeKTOpbI Ha3bIBAIOT KOJTMHEAPHBIMU?

Kakne BeKTOpbI Ha3bIBAIOT KOMILTAHAPHBIMU?

Kaxkune BeKTOpbI Ha3bIBAIOT PAaBHBIMHU, TPOTHUBOIIOIOKHBIMHU?

PacckaxuTe 0 TMHENHHBIX Onepalusax Hajl BEKTOPAMH.

Kakass  COBOKYMHOCTh  BEKTOPOB  HAa3bIBACTCSA  JIMHEHHO-3aBUCHMOM
HE3aBUCUMOI)?

Kakyto COBOKYIMHOCTh BEKTOPOB HAa3bIBAIOT Oa3ucom?

UTo Ha3bIBAIOT KOOpAMHATAMU BEKTOpa?

Kaknmu cBoiicTBamMu 001a1al0T KOOPIUHATHI BEKTOPOB?

UTto Ha3bIBAIOT MPOEKIMEN BEKTOpa Ha OCh?

12
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Yuebnuk 2, ri.3, NeNel-7 ctp.80
3) caMOCTOSITENILHOE BBIIIOJIHEHUE TUIIOBOTO pacyeTa (CaMOIIpOBEPKA 10 3TAJIOHY PELICHHUS).
1. B tpeyronbuuke ABC wu3BectHbl koopauHatel Touku A(3,-1,5), u  BekTop

AB =21 +5]- 3k, BC =31 -4j+k pyoury xoopauHatsl Bepumd B u C.

2. IlpoBepuTh, sBISETCS JIU TPEYTOJbHUK, 3a/IaHHBIA CBOMMHU BEPIIMHAMU, PABHOCTOPOHHUM:
A-L-5-2), B(-40-2), C-7T-4-3

3. OnpenenuTs, JeKaT JIM JaHHbIE TOYKU Ha OJHON IMPSMOM:

) P32 -0 QG -14), RL-T713

4. OnpenenuTh, KaKue U3 HIKENEePEUnCIEHHbIX BEKTOPOB
a=( 2 3, b=0 L L c=( 0 2 d=L 2 0y p=(0 0 4,
g=(0 3 0y m=(-2 0 0

KOJUTMHEAPHBI C OChIO a0CIIMCC, C OCBIO OPJAMHAT, C OCBIO aIIIUKAT.
5. BeIsICHUTB, KOJUTMHEAPHEI JIM BEKTOpa a U b eciu:

a) a=(4 5 -2, b= 5 2) 0) a=(Z -1 L b=4 Z -2
6) a=(4 3 -2 b=(@E 6 -4) 2 a=(-4 2 0 b=(Z -1 0
0 a=3 0 2 b=3 2 0 ¢ a=(Z 4 6; b=(3 & 9

4) Utorm 3aHATUS

No Bun pabotsl banns pOCIIHCH

1. Teopus

2. YIPAKHEHUS

3. THUII. pacyer

UTOT

[Ipaktuueckast pabora Ne 7. Henuuelinblie onepaiiuu HajJi BEKTOPAMH.

ens paboter: dopmupoBaTh yMEHHE BBINOJIHATH HEJIWHEHHBIE OIEpaluu Haj
BekTopamu. CriocoO6¢cTBOBaTh (hopmupoBanuio crieayrommx kommerenmnuii: OK 6, OK 8, TIK 1.2.

Xox paboTshl:
1) [loBTOpEHME TEOpETHUECKUX OCHOB (B Iapax, B3auMOIIPOBEPKa M0 JIMCTaM B3aUMOOIPOCa)
e (CBoiiCTBa CKAJIIPHOTO MTPOU3BENEHHUS JBYX BEKTOPOB?
e BriBenute GpopMysibl Uil JTMHBI BEKTOPA, YIla MEXAY IByMSI BEKTOpaMHU;
e @opMylly pacCTOSHUS MEXAy TOYKaMH B JEKapTOBOM NPSIMOYIOJBHONW CHCTEME
KOOPJIMHAT;
e KakoBa reomerpuueckass HHTEPIIPETALUs CKAJISIPHOTO IIPOU3BEIEHUS BEKTOPOB?
e (CBolicTBa BEKTOPHOI'O MPOU3BEACHUS ABYX BEKTOPOB;
e (CBoiicTBa CMEIIaHHOTO MTPOU3BEIEHNUS TPEX BEKTOPOB;
e ['eoMeTpUYECKUI CMBICII BEKTOPHOI'O IIPOU3BEICHHUS;
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e ['eomeTpuyeckuil CMBICI CMEIIAHHOTO TPOU3BEACHUS
o  dusnueckue NPUIOKEHUS CKATSIPHOTO U BEKTOPHOT'O MPOU3BEICHMUI;
e JlexapToBa cuctemMa KOOpAMUHAT.
2) Ilpumep TumoBoOro pacuera: (BCei TpyInmoi, BMECTEe ¢ MPEINoiaBaTesieM)
1. HaifTi cKaIsipHOE IPOM3BEACHIE BEKTOPOB G - b , eclnd =2i + 3 — 5k, b =—i + 7] + 4k .

2. HaiftTu koOpMHATBI BEKTOpPA ¢ = a X b, ecmun a=(2,—14), b= (-4,2,-8).

3. Bextopsl @ M b B3aUMHO MEPNEHAMKYIApHBI, |a| = 3, |b| = 4. Beruucouts: |a xb |; |
(@+b)x@-b)l;
4. Beraucnuth mnomans tpeyroasauka ABC ¢ Bepmmnaamu A(1, 1, 1), B(2, 3, 4), C(4, 3, 2).
5. BeruucauTs mwiomaas TpeyrojibHuKa, BEPITHHAMHA KOTOPOTO SIBJISIOTCS TOYKH:
a) A (2;-3), B(3;2), C(-2;5).
6.Haiitu CMeEIIIaHHOoe MPOU3BEICHUE BEKTOPOB (a, b ,C), ecan
a=2,-14),b =(-4,2,-8), ¢ =(1,-2,0)
3) caMOCTOATEIbHOE BHIMOJHEHHE TUIIOBOTO pacueTa (CaMONpoOBEpKa MO ATATIOHY PELICHUS).
1. 3amansl BekTopel a =(-1,2,0), j= (0,1, 0). Beruucauts: Cos (a” j).
2. HaiiTu KoOpJIMHATHI BEKTOPA ¢ = a X b, ecmu a=(2,—14), b= (-4,2,-8).
3. Bektopsl @ M b B3aUMHO MNepIEHAUKYIApHBL, [a| = 3, |b| = 4. Berumcnurs: |
(3a —b)x(a—2b)|.
4. Beruncnuts miomans tpeyroasanka ABC ¢ Bepmmnamu A(2, 1, 3), B(1, 0, 4), C(5, 1, 2).
5. BeucauTh miomais TpeyrojibHUKa, BEPIIMHAMU KOTOPOTO SBIISIOTCS TOUKH:
M(3;4), N(-2;3), P(4;5).
6. B HekoTopoM Oasuce BEKTOPHI 3aJaHbl koopauHaramu: a = (1,1,2), e, = (2,2,-1), &,(0,4,8),
e, (-1,-1,3).
Y6enutbcs, 94TO BEKTOPHI €1, €3, €3 00pa3ytoT 0a3uc, U HATH B HEM KOOPAMHATHI BEKTOpad =
(1,1,2).

4 Vtoru 3aHATUA

Ne Bun paboTtst banmnsl pocnuch
1. TEOpUS

2. YIpaXHEHUS

3. THIL. pacyer

UTOT

[Ipaktuueckas padora Ne 8. Oneparuu HaJl BEKTOPaMHU.

[enb paboTer: OGO0UINTH U CUCTEMATU3UPOBATh 3yHbI MO TeMe «BekTopsl». CrocobcTBOBATH
dopmupoBanuto cienyromux kommereHnuii: OK 1, OK 6, OK 9.
Xon paboThI:
KonrponsHas padora
3amanus U1 KOHTPOJIBHOM paboThl
3ananue 1: KonmmHeapHb! M BEKTOPHI € U €y, pa3JIOkKEHHbIE [0 BeKTopaM a U b?
3ananue 2: [leprieHAUKYISApHBI JIU BEKTOPHI A U b7

3amanwne 3: Kommianapusl 11 BekTopel a, b, ¢?
14



3aganue 4: [Ipu kakom 3HaueHnn a BekTopsl AB n AC nepneHauKyaspHbl?
3ananue 5: Jlansl koopauHaTel Touek A, B, C. BerunciauTts:
1) 2AB -3BC

‘AB+4BC|
2) ;

3 Z((AB-CB),AB)
4) opt BeKTOpa AB

) |(AB+4BC|,(BA-AC||

2

b

6 [(AB+2Bc],(CB- AB| |

7y AB-BC-AC

9

3aganue 6: Jlanbl koopauHathl BepiinH nupamuisl ABC/I. Beruncnuts:
1) oObeM mupaMuIbI;

2) nnuny pebdpa;

3) momaas rpanu ABC;

BapuaHTbl A1 KOHTPOJIBHON pabOTHI.
BapuanT 1

1@ {L+2;3},b={-3,0,-1} ,c, =2a—4b,c, =3a +b.

319 {=2;3;+1},b ={L;+1-3},c ={1;,-9;1}.

h1 @ {1,3-1,b={3-2;3.

41 Ale=23),B(0;-1,2),C(3,-45).

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

6.1 A(1,-1;1),B(-1;2;-4),C(2;0;-6),D(-2;5;1).

Bapuanr 2

15 @ ={1,0;1},b ={-2;3;5},¢c, =a+2b,c, =3a—-2b.

9o @ ={2;1;,4},b ={4;1,3}.

30 0={3-21,b={2L1},c={3-1-2}.

49 A(0;,-3;),B(-12;-3;-3),C(-9;-3;-6).
5o A(0;1;2),B(3-12),C(-12;5).
62 A(0;5,0),B(2;3,-4),C(0;0;6),D(-3;1;,-1).
Bapuant3
a={-2;-41,b={12;-7},¢c,=5a-3b,c, =2a+b.
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a={0;12},b={13-2}.

2.3
330 ={2,-12},b={1;2-3},c ={3;,-4;7}.
43 A(3a;-1),B(55-2),C(4;11).
53 A(0;2;3),B(312),C(151).
63 A(0;0;6),B(4;0;-4),C(1;3;—1),D(4;,-1;-3).
YHuBepcalibHas IIKaJIa OIICHUBAHHUS
KavectBennas OLICHKA WH/IMBHU Ty aTBHBIX
[TporueHT Pe3yIbTaTUBHOCTH .
00pa30BaTeNbHBIX TOCTHKCHUH
(TpaBWIIBHBIX OTBETOB) =
Oayut (0OTMETKA) BepOAIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 -89 4 XOPOIIIO
70-79 3 yIIOBJIETBOPUTEIBHO
menee 70 2 HEYI0BJIETBOPUTEIIBLHO

Paznen 2. AHanuTudeckasi reOMeTpHs Ha TIIOCKOCTH. (214.)
[Ipaktuueckas padora Ne 9. OcHOBHBIE 33/1a4u METOJ1a KOOPJUHAT HA
IJIOCKOCTH.

Lenp paboter: GopMHpPOBATH YMEHHE pelIaTh OCHOBHBIC 33Ja4l METOJa KOOPJMHAT Ha
miockocTi. CrocobcTBoBaTh (hopmupoBanuio cieayronmx kommereHnuit: OK 4, OK 6, OK 7,
2.2.

Xox paboTshl:

1) [loBTOpEHME TEOpEeTHUECKMX OCHOB (B Iapax, B3auMOIIPOBEPKa)
e Hanumute GopMymnbl Ui BBIUUCIEHHUS PACCTOSHUS MEXIy JBYMs TOYKaMHU M JICIEHUS

OTpe3Ka B JaHHOM OTHOUICHHUU.

e Kak HaliTH KOOpIMHATHI CEPEUHBI OTpe3Ka?

e Kak HaiiTi yrinoBoit ko3¢ duLUEHT NpsSMOii, eciu oHa 3a/aHa OOUIUM ypaBHEHHEM?
e Cdopmynupyiite ycaoBus napanielbHOCTH U NEPIEHAUKYISIPHOCTH MPSIMbIX.

e Uro npencrasisier co00il ypaBHEHHE MTyUKa MPSIMBIX ?

e Hanumwure ypaBHEHHE NPAMOM, IPOXOASIIEH Yepe3 ABE TOUKHU.

e Kak HaliTu pacCTOsSIHHE OT TOUKH 10 IPSAMON?

2) Ilpumep TUIIOBOTO pacueTra: (BCeil Ipynmnoi, BMECTE C IPernoaBaTesieM)

1. Toukn A (2; -1), N (-1; 4), P (-2; 2) sBnAroTCSI cepeiMHAMU CTOPOH TPEYrOJbHUKA.
Onpenenuts €ro BEpIINHEI.
2. Jlaawl BepmuHbl Tpeyronbauka A (1; 4), B (3; -9), C (-5; 2). Onpenenuts IIUHY €T0
MEJIMaHbI, POBEICHHON U3 BEPIINHEBI B.
3. JlaHbl BEpIIMHBI OJHOPOAHON TpeyrosbHOM miuacTuHka A (x1; yl), B (x2; y2), C (x3; y3).
Onpenenutbh KOOPIAUHATHI €€ IeHTpa Macc. LIeHTp Macc HaxoaUTCs B TOUKE NEPECEUSHHs] METUaH.
4. lanbl aBe cMeXHbIe BepIIMHbI KBagpata A (3; -7) u B (-1; 4). BeruncnuTe ero miomass.
5. Joxazats, uro Touku A (3; -5), B (-2; -7), C (18; 1) nexxat Ha 0THOU TIPSMOIA.
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3) caMOCTOSITENILHOE BBIIIOJIHEHUE TUIIOBOTO pacyeTa (B3aMMOIIPOBEPKA 10 STAIOHY PELLICHU).

1. Tpu BepumHbl napaenorpamma A (3; -5), B (5; -3), C (-1; 3). Onpenenuts 4eTBEPTYIO
BepuinHy D, nportusononoxuyro B.

2. Otpe3ok, orpannueHHbIi Toukamu A 1; -3), B (4; 3) pa3nesnen Ha Tpu paBHbIC YaCTH.
Onpenenutb KOOPIAMHATHI TOUEK JEJICHUS.

3. BoluncauTh mionaab TpeyrojibHUKa, BEPIIMHAMU KOTOPOTO SABJISAIOTCSA TOUkH: A (2; -3),
B (3;2), C(-2;5);

4. ansl Touku A (0; 0), B (3; -4), C (-3; 4), D (-2; 2), E (10; -3). Onpenenuts paccTosTHUE
d Mexay ToOuKaMu:

a) AuB. 6) BuC.

5. Jlanbl BepmuHbl TpeyroiabHuka A (1; -3), B (3; -5), C (-5; 7). Onpenenuts cepearHbl
€ro CTOpOH.

4 Vtoru 3aHATUA

No Bun pabotsl banns pOCIIHCH
1. Teopus

2. yIpaXXHEHUS

3. THUII. pacyer

UTOT

[IpakTuueckas pa6ota Ne 10. [Ipsimast Ha TockocTy. B3anMHoe pacmoioxkeHne
MPSMBIX.

Llens paboter: PopMHpOBATH yMEHHE pellaTh 3aJadd Ha B3aWMHOE DPACIHOJIOXKEHHE MHPSMBIX.
CnocoOcTBoBaTh popmMupoBanuio cneayronmx komnerenmnuii: OK 6, OK 7, OK §, I1K 1.2.
Xox paboTsht:
1) IloBTOpeHE TEOPETUYECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)
e Kak HaliTH KOOpMHATHI CEpEUHBI OTpe3Ka?
e Kak HaiiTi yrinoBoit ko3¢ dULUEHT NpsSMOii, eciu oHa 3aaHa OOUIUM ypaBHEHHEM?
e Cdopmynupyiite ycaoBus napanielbHOCTH U NEPIEHAUKYISIPHOCTH MPSIMbIX.
e Uro npencrasisier co00il ypaBHEHHE MTydKa MPSMBIX ?
e Hanumwure ypaBHeHHE NPSIMOMN, IPOXOAAIIEH YepeE3 JBE TOUKH.
e Kak HaliTu pacCTOsSIHUE OT TOYKH 10 IPSIMON?
e KakoBbel (GopMyInbl Ui BBIUMCICHHUSI PACCTOSHUS MEXAY IBYMS TOUYKAMH U JI€JICHUS
OTpe3Ka B JaHHOM OTHOIIEHHH.
2) Ilpumep TUmoBOTrO pacyera: (Bcei rpymnnoi, BMECTe C MPErnoiaBaTesieM)

1. Onpenenuth kakue u3 Touek M1 (3;1), M2 (2;3), M3 (6;3), M4 (-3; -3), M5 (3; -1), M6(-
2;1) nexat Ha npsimoit 2x-3y-3=0 u Kakue He JeXXaT Ha HEM.

2. Haiitu Touky nepeceueHus AByX npsaMbix 3x-4y-29=0, 2x+5y+19=0.

3. CTopoHbI TpPEYroJabHUKa JexaT Ha npsambix X +5y-7=0, 3x-2y-4=0
7x+y+19=0. Beruncnuts miomanp TpeyroJbHHKA.
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4. CocTaBuUTh  ypaBHEHHS CTOPOH TPEYroJIbHHWKA, 3Has OJHY ero BepmuHy B (2; -1), a
TaKXe ypaBHEHHE BBICOTHI 3x-4y+27=0 u OuccekTpucsl x+2y-5=0, NpOBEICHHBIX U3 PA3TUUYHBIX
BEpPIINH.

5. Onpenenuts yrou ¢ 00pa3oBaHHBIN IByMs NpsMbIME: 5x-y+7=0, 3x+2y=0;

6. ana npsimasi: 2x+3y-6=0;

CocTaBuTh /17151 HEE YpPaBHEHUE «B OTPE3Kax» U MOCTPOUTH ITY NPSAMYIO Ha UEPTEKE.

7. Haiitu Touky M1, cummerpuunyto Touke M2(8; -9) oTHOCUTENBHO NPAMOIL, TPOXOASIILIEH
yepe3 Touku A (3; -4) u B (-1; -2).

8. Jlokasarb, 4TO B CJIEIYIOIIUX CIIy4dasiX JIBE JaHHbIE IPSIMbIE MapajlICIbHbL:

1) 3x+5y-4=0, 6x+10y+7=0;
9. Haiit ueHTp mydka npsiMbIX, JAHHOTO YPaBHEHUSIMHU
a(2x+3y-1) + B(x-2y-4) =0
3) caMOCTOSITeNIbHOE BBITIOJIHEHUE TUIIOBOTO pacyeTa (B3auMOIPOBEPKa MO STAIOHY PEIleHus).
1. Touku P1, P2, P3, P4, P5 pacnonoxensl Ha mpsmon 3x-2y-6=0; ux abcruccl
COOTBETCTBEHHO paBHbI uuciaM 4, 0, 2, -2, -6. OnpeneauTb OpAUHATHI ITUX TOYEK.
2. Croponsl TpeyronpHuka AB, BC u AC TtpeyronpHuka ABC naHbl COOTBETCTBEHHO
ypaBHeHUsAMH 4x+3y-5=0, x-3y+10=0, x-2=0. OnpeneauTs KOOPANHATHI €r0 BEPIINH
3. Mana npsimast 5x+3y-3=0. Onpenenuts yrioBoit kodgduipeHt k npsamoii:
1) mapayienbHOM TaHHOW TIPAMO
2) nepeneHIuKyIIpHOM K TaHHOM MPSMOA.
4. 1ansbl BepiinHbl TpeyroiapHuka A(4;6), B(-4;0), C (-1; -4). CoctaBuTh ypas-
HEHUS
a) TpéX ero CTOPOH;
0) MeMaHbl, POBEIEHHON U3 BEPIITUHBI A
5. CocTaBuTh ypaBHEHUSI CTOPOH TpPEYroJIbHUKA, 3Has o/iHy ero BepmuHy C (4; -1), a Takke
ypaBHEHHUE BbICOTHI 2X-3y+12=0 u meauansl 2x+3y=0, NpoBeI€HHBIX U3 OJHOIN BEPUINHBI.
6. Haiitu npoexuuto touku P(-8;12) Ha npsmyro, npoxozsmiyto yepe3 Touku A (2; -3) u B(-
5;1).
7. Haiitu ypaBHeHHe NPSAMOM, MpUHAIEKAIIEH MydKy OpsMbIX a(x+2y-5) + B(3x-2y+1)=0u

4) Utoru 3aHATHS

Ne Bun pabotbt bannsl pocnuch
1. TEOpUs

2. YIPA)KHEHUS

3. THII. pacyeT

UTOT

[Tpaktuueckas pabora Ne 11.CocraBieHue ypaBHEeHUH NPSIMbIX U KPUBBIX
BTOPOTO MOPSAJKA U UX IIOCTPOCHHUE.
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Ienp paboTel: @OpMUPOBATh YMEHHUE COCTABIATH YPAaBHEHHS MPSIMBIX U KPUBBIX BTOPOTO
nopsiika ¥ yMeHue cTpouth ux. CrnocoOCTBOBaTh (DOPMUPOBAHHIO CIEAYIOIIUX KOMIICTCHLMH:
OK2,0K 6, 11K 2.2.

Xox paOoTsl:

1) IToBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA)
e Kak 3anucaTh napaMeTpu4ecKkoe ypaBHEHHE TunepOosibl?
e Kak 3anucare napaMeTpUyECKOe YpaBHEHHE AJLIUICa?
e Kak 3anucaTh napameTpuieckoe ypaBHEHHE MapadoIb?
e Yro Ha3bpIBalOT (hOKycaMu, OOJIBIION U MAJION OCBIO, SKCLIEHTPUCUTETOM ITapadoIbI?
e Yro Ha3bIBaIOT (hOKycaMu, OOJIBIION U MAJIOH OCHIO, IKCIIEHTPUCUTETOM TUIEepOOIIbI?
e Yro Ha3pIBalOT (hOKycaMu, OOJIBIION U MaJION OCHIO, SKCLIEHTPUCUTETOM 3JLIUICa?

2) Ilpumep TumoBoro pacuera: (Bceil rpynmnoi, BMeCTE ¢ MPernojaBaTesieM)

1. CocTaBuTh ypaBHEHHE OKPYXHOCTH C IIEHTPOM B 3aJaHHOW TOYKE S M JIaHHBIM
pamuycomr: S (4;-7),r=15
2. Jlna yKka3aHHOW OKpPY)KHOCTH  ONPEIENIUTh KOOPAMHATBl ILIEHTpa S U pajuyc r

2 2 —
X' +y +7y-18=0 [TocTpouts 3Ty KpUBYIO.

3. CocTaBuTh ypaBHEHHE OKPYXKHOCTH, Kacalolleiics oceil KOOpIMHAT M MPOXOJIICH depes
Touky M (2; 1).

2 2
4. HaiiTu KOOpAMHATHI BEPIIMH, OCH, (DOKYCHI ¥ SKCIICHTPUCUTET AJLTUIICA: 16x"+25y" =400

5. HaifTu KOOpAMHATHI BEPIIWH, OCH, (OKYCHI, SKCUECHTPUCHUTET W YypPaBHEHHUS ACUMITOT

2 2 _ 2 2 —
THIIEPGOITEL: a)4x -5y -100=0 6)X —-3y°+6y—-15=0

2 _
6. HaiiTi koopauHATHI OKyCa U HAIIHCATh YPAaBHEHHE AUPEKTPUCH s mapabonsl ¥ = 8x

7. CocTaBUTh ypaBHEHHE Napaboibl C BEPIIMHON B Hauyajge KOOPAHMHAT, 3HAs KOOPIUHATHI
doxkyca: F (0; 4).
3) caMOCTOSITENNFHOE BBITIOJHEHUE TUIIOBOTO pacdeTa (CaMOompoBepKa Mo STANIOHY PEIIeHuUs).
1. CocrtaBuTb YypaBHEHHE OKPYXHOCTH C IIEHTPOM B 3aJlaHHOW TOYKE S M JaHHBIM
pamuycom r: S (2; -3),r=3;
2. 1514 yKa3aHHOM OKPY>KHOCTH ONPEIEIUTh KOOPJUHATHI LIEHTpa S U PaauycC I:
a) Ax* +4y* +16x-32y—41=0

3. CocraBUTh ypaBHEHHE OKPYKHOCTH KacarolIeCcsi KOOPJIWHATHBIX OCed U JIexalen
B IV uerBepTH, ecnu ee paauyc paBeH 4.

2 2 _
4. HaiiTu KoOpAMHATHI BEPIIMH, OCH, (DOKYCHI U SKCIIECHTPUCHUTET AILIUIICA: 25x"+3y" =300

5. Haiitn KOOpAWHATbl BCPIIMH, OCH, (I)OKyCBI, OKCHOCHTPUCUTET U YPAaBHCHUSA ACHUMIITOT

2 2 _ 2 2 _
rumepGonbr; a) 16X ~9y" +144=0 gy 16x"-9y" —64x-54y-161=0

2 = —
6. Haiit KoopauHATHE! (hOKYyCa U HAIICATh YPaBHEHHE JUPEKTPUCHI IS TApaboIsl ~ — 16y

7. CocTaBuTh ypaBHEHHE TapaOoJibl ¢ BEPIIMHOW B Hayajae KOOPJMHAT, 3HAs KOOPIUHATHI
dokyca: F (6; 0).

4) Utorm 3aHATHS
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Ne Bun pabotbt bambt pocnuch
1. Teopus

2. YIpaXXHEHUS

3. THIL. pacuer

UTOT

[Tpaktuueckas padora Ne 12. AnanuTuuyeckas reoMeTpHUs Ha TIOCKOCTH.

Lenb paboTei: OGO0MIUTE U CUCTEMATU3UPOBATH 3YHBI 110 TEME.

Cnioco6cTBOBaTh opmupoBanuto crneayromux kommerenmuii: OK 2, OK 6, I1IK 1.2.
KonTponbhas pabora o teme.

3ananue 1.

Hana npsimas Ax + By + C = 0. CoctaBUTh ypaBHEHHE TIPSIMOM, MPOXOIAIIEH Yepe3  3aJlaHHYIO

TouKy My 1) nmapannenbHo 1aHHOM NPsAMOIA; 2) MepHeHAUKYIISIPHO 1aHHOM MPSAMOIA.

3ananue 2.

Hns npsimbix AX+By+C= 0 u Ajx+B;y+ C;= 0 naiitu ux B3auMHOE pacroioxenue. B

clly4ae uX MepeceyeHuss HauTU yroJl MeXy HUMU, B CIIy4ae UX MMapaieIbHOCTH - PacCTOSTHUE.

3ananue 3.

Jlanbl BeplIMHBI TpeyrojbHUKa ¢ KoopauHatamu (A, A), (B, By) u (C, C,). Haiitu ypaBHeHus

BBICOTHI U MEIMAHBI 3TOTO TPEYroJIbHUKA.

HcxonHple qaHHbIC IS pelieHus 3aaanuil 1, 2, u 3 B34Th U3 TaOJIUIIBI.

Ne A B|C My |A B, |C |As B, |Gy (M,
BapI/IaHTa

1 112105 [3:-105 -3 |1 |2 |1 ]-1 |11
2 2 1313 [-23]2 1110 0o |6 |2 |12

3ananue 4. Mccnenosars ¥ OCTPOUTH KPUBYIO BTOPOTO MOPSIIKA.
-5x%- y* +4xy+2x- 4y+1=0
2X° +2y° - 2xy- 2x- 2y +1=0

YHuBepcanbHas 1IKaja OUECHUBAaHUS

KagecTBennas OIIEHKa WHIUBUIYATBHBIX
[TpoueHT Pe3yIbTaTUBHOCTH .
00pa30oBaTeNbHBIX TOCTHKEHUH
(TpaBUIIBHBIX OTBETOB) =
Oami (oTMeTKa) BepOANbHBIN aHATOT
90 - 100 5 OTJINYHO
80 -89 4 XOpOIIO
70-179 3 YIOBJIETBOPUTEIBHO
MmeHee 70 2 HEYAOBJIETBOPUTEIBHO

Paznen 3. luddepennuanbuoe ucurnciaeHue GyHKIIUA OJTHON MTEPEMEHHOM.
[Ipaktuueckas padora Ne 13. DnemenTapHbie GQYHKIMU U UX TpaduKw.
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Llenb paboTel: HOpMUPOBATH YMEHHUS: IPUMEHATH CBOMCTBA (DYHKIIUI; CTPOUTDH U YUTATh IpaduKu
(GyHKUUH; BBIOTHATH MpeoOpa3oBanue rpadukos. Crioco6cTBOBaTH
¢dopmupoanuto cienyromux kommnerenuuii: OK 2, OK 7, IIK 1.4.

Xon paboThI:
1) IloBTOpeHHE TeOPETHUECKHX OCHOB (B Iapax, B3aMMOIIPOBEPKA)

3aanue — MPOOJDKUTh OTBET (3aMOJTHUTh TPOOEIIBI).

e UYucnoBoii ¢yHkuueil ¢ obnacTtebio ompeneneHuss D Ha3bIBaeTCS COOTBETCTBHE, NPH
KOTOPOM ...oeenvennenne COIOCTABJIIETCS 10 HEKOTOPOMY MPABUILY .......

e OOmacTp onpeeieHust PYHKITUU — 3TO .........cc.ne.e...

e O0yacTh 3HAYCHUH QYHKIIAHI — ITO ..vvvveenereeennreeenereenenes

o Oynkiusa f Ha3pIBaeTCS YETHOW, €CIU JIFOOBIM JIBYM IPOTHBOIIOJIOKHBIM 3HAYCHUSIM
APTYMEHTA COOTBETCTBYIOT ...covvevvenereneenneennees

o Oynkiusa f Ha3bpIBaeTCs HEUYETHOW, €CIH JIIOOBIM JIBYM IPOTUBOMOJIOXKHBIM 3HAUCHUSIM
APTYMEHTA COOTBETCTBYIOT ....vveeuveenveeanreanenennnens

o I'padux yeTHON PYHKINU CUMMETPUYCH OTHOCUTEIBHO ...ocvveeneveeneeannnenne

e I'padux HeueTHOW PYHKIUN CUMMETPUUYEH OTHOCUTEIIBHO ..ccvvvenveennrennnennne

o Oynknuto f Ha3bIBaIOT Nepuouueckoi ¢ nepuogom T =0, ecnu a7 1r060T0 X U3 00J1aCTH
onpezaenenus 3nadenus X + XT u x — T npuHammexar ..................

e @yuknus f Bo3pacTaeT Ha MHOXECTBE P, ecim juist 00bIX X U X, U3 MHOXKeCTBa P Takux,
YTO X * X|, BBITIOJTHEHO HEPABEHCTBO ...vveevveeneeeanreanerenes

o Oynkius f yOpiBaeT Ha MHOXKECTBE P, ecim ju1s MOOBIX X| M X M3 MHOYKECTBA P Takux, 4ro
X7 * X1, BBIITOJIHEHO HEPABEHCTRBO ..................

2) Ilpumep TunoBoro pacyera: (Bcei rpymnmnoii, BMECTe C MPENo1aBaTeIeM)

. -5
1.Haiitu oGmacte ompenmeneHus GyHKmuu: a) y =V3 —2x+x%2 6 y= xz-}l(-x——lz B)
—1In 5x—-1
y= 5x+1
2. YCTaHOBUTbH, Kakas U3 JaHHBIX (YHKIUHN ABISETCS YETHOM, a KaKkas — HEUeTHO:
5x—1
a) y=x*+2x%-3 6) y=x"-4x’+5x B) y=In 5;1
2,3 2,7
; - 3\%3  (3\* - )
3. CpaBHuTh umcna: a) 1,5 ‘n1,57 6) (Z) u (Z) B) 8" 16"

2
4. CnoxHyro GyHKIIHIO 3aIMCcaTh B BUE IIEMOYKH PABCHCTB: y= 3°05%

X-3 . T
5. Iloctpouth U MpouyuTaTh rpapuk GyHKLIUU: a) Y = —v 6) y = —2sin (ZX + 5) B)
y=4*"2+1
3) caMOCTOSITENIbHOE BBITIOJIHEHUE TUIIOBOTO pacyeTa (B3auMOIPOBEPKa MO STAIOHY PelIeHus).

. +1
1.Haiitu o6nacte ompenenenuss ¢pyHknumu: a) y =V5 —3x+x? 6y = XZ_Xsm B)
=1In 2x—-1
y= 2x+1
2. YCTaHOBUTbH, Kakas U3 JaHHBIX (YHKIUHU SBISETCS YETHOI, a KaKkas — HeUeTHOI:
2x—1
a) y=x"+2x*-3 6) y=x"-4x’+5x B) y=In 2;1
3 -5 3\13 3\ b7 -1,7 -1,5
3. CpaBHuTth uncna: a) 3,5 u 3,57 0) (;) u (;) B) 25 ' u 125
4. CroxkHy1o (yHKIIHIO 3aIMCaTh B BU/E IIEMOYKH PaBeHCTB: y= 3511 x?
3 1.
5. Iloctpouth ¥ mpouuTath rpadguxk QGyHKIUH: a) Y :i_s 0)y= 5 sin (3X - E) B)

y=0,3%*1. 2,
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4) Utoru 3aHaTus

Ne Bun pabotst banbr pocnuch
1. e Teopus

2. yIpaKHEHUSI

3. THIL. pacuer

UTOT

[TpakTrueckas padota Ne 14. Brramucienue mpeaeaoB YUCIOBBIX

HOCJ'ICI[OB&TCJ'IBHOCT@IjI.
lenp  pabGoTel:  ¢GOpMHUPOBATH  yYMEHHE  BBIYUCIATH  TPEIEIbl  YHUCIOBBIX
nocnenoBarenbHocTeil. CriocoOcTBOBaTh PopmMupoBanuio cienyromux komnerenmnmii: OK 2, OK
6, I[IK 2.2.
Xox paboTshl:
1) [loBTOpEeHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e JlaliTe onmpeneneHue YUCIOBOM MmocieaoBareabHocTH. [Ipumepsl
e CnocoObl 3a7]aHKsI YUCIIOBOM MOCIET0BATEILHOCTH.
e Kakas nmociie1oBaTeIbHOCTh HAa3bIBAETCSl BO3pacTaroleil (yObIBaroIieit)?

o JlonsaTue OeCKOHEYHO MaJIOH U OSCKOHEUYHO OOJIBIION BETHYMH
0

e [IpaBuna pacKpbITUS HEONIPEAEIEHHOCTEN BUga 0, ==

o

b

2) Ilpumep TUIOBOro pacyeta: (BCei TPYIION, BMECTE C IPENoaaBaTesIeM)

3aﬂaHI/Ie. Brrunciure peaciibl YU CIIOBBIX HOCHCHOBaTeHBHOCTCﬁ:
. 2r%2+3 .. 2n%24n+1

a) lim 3 a) lim
ns=n®+2n-1 o= 42

») lim n’+2n’-n+2 iﬁﬂ(n_m)

n+=32+2n + n? — 6n°

3 3
n i+ d ]im[2?2+1:l - [r-1) ~ )
weo| 243 2 =7

tm—_— s T -1 2+30°
EE L n[:i—in) w4 1) + (m-1) '
3) CaMOCTOATCIIbHOC BBIITOJIHCHHUE TUIIOBOT'O pacucTa (CaMOHpOBepKa 110 5TAJIOHY peIHeHI/IH).

BaﬂaHI/Ie._BLI"II/ICJ'H/ITB npeaci YHUCJIOBOM MOCIEI0BATEILHOCTH

2 2 4
11im 2203 2.lim 2L+31+6 3.lim 2220*3
Rem 20 +4 new  TNT+4 nem TN +1
(n+1] (n+1f—(n—1F Sns 13 on—1
mem 50 nee (N1l +n—1F nem OR +3n+2
T T . . P .
7.lim SR t3vn L 81im =t 9.1im Yl —2n]
nee ynte 14+ 2n ) neo oy n +5n+1—n R oo

4) Utoru 3aHsTHS

No Bun pabotsl bansr pOCTIHCH
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1. Teopus

2. YIPA)KHEHUS
3. THUII. pacyeT
UTOT

[TpakTrnueckas padora Ne 15. Beruncienue npeaeaoB QyHKIIUN HA
OECKOHEYHOCTH.

Llenp paGotTel: (GopMHpPOBaTH yMEHHE BBIYUCIATH Mpefeibl (QyHKUUA Ha OECKOHEYHOCTH.
Cnocob6cTBOBaTh (hopmupoBanuio cienyrommx kommerennuii: OK 6, OK 8, TIK 1.2.
Xon paboThI:
1) IloBTOpeHHEe TEOPETHUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
e Uro nonumarot nosa npenaeiaoM GyHkiuu Ha Oeckoneunoctu? [Ipumep.

. 0
e B uem cocTout IIpaBUJIO PACKPBITHUA HCOIIPCACICHHOCTH BHUla E?

.. co
e 2. B uyem cocrour IIpaBUJIO PACKPBITHUA HCOIIPCACICHHOCTH BHU1a ;9

2) Ilpumep TUIOBOTrO pacyeTa: (BCel rpymnmoii, BMECTE ¢ MPErnoiaBaTeseM)
3ananue. Berancnure npeensl GyHKIHN Ha OECKOHEYHOCTH:

oxt—x
Jiini]

P et 1

3
oxt—x
Im ——
e g — X

lim 3x’ —14x+8
xom %% —Tx—4
lim 7x* +26x-8
xee Dx? 4 x% - 28
. 2xt=3x-5
i ——— —
rew x4

3) caMOCTOSITENILHOE BBIIIOJIHEHUE TUIIOBOTO pacyeTa (CaMonpoBepKa MO ITAIOHY)
3ananue. Beruncnure npeenbl GyHKIMM Ha OECKOHEYHOCTH:

. Axt—T7x-2
lim—————
1. "= 2x"—x—-6
xt+5x+4
2 ¥—=w x3—2 ’
. 6x*+13x*+7
lllTl2—
3, == 3x° +8x+5
. 2x*+5x-3
lim == ———
4, == X" +5x+6
+or-1
5, = X+ 2

4) Utoru 3aHsaTUSA

‘ Ne ‘ Bun pabotbt bamnbt pocnuch
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1. Teopus

2. YIPA)KHEHUS
3. THUII. pacyeT
UTOT

[IpakTuueckas padorta Ne 16. Beiuncienue npeaenoB GyHKIUNA B TOUKE.

Lenp paGoTbl: GOPMHPOBATH YMEHUE BBIYUCIATH Hpeaesl GpyHKiui B Touke. CriocoOCTBOBAThH
dopmupoBanuto cienyromux kommnerenuuii: OK 2, OK 6, I1IK 1.4.
Xon paboThI:

1) IloBTOpeHHEe TEOPETUUECKHUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)

e Yro noHuMaroT nox npenenom ¢pyHkiuu B Touke? [Ipumep.

e Kak packpsiBaercs HeornpeaeneHHocTs 0/07

e Uemy paBeH npenes KOHCTaHThI?
2) Ilpumep TunoBoro pacyera: (Bcei rpymnmnoii, BMECTE C MPENO1aBaATEIEM)

Brrauciure npenensl GyHKIUH B TOUKE:

2
.o l-xdl g X -2x-3 0 5 0 . Ze+x’ |z 2-x |
lim s BT imes tim S Hm s

X

3) CaMOCTOATCIIbHOC BBIIIOJITHCHHUEC TUIIOBOI'O pacycTa (caMonpOBepKa I10 OTAJIOHY peH_IeHI/IH).

2
I 6—x . 25—x
. 7 ii 2 . AT -11x-3, . . Tim

. lim{d4x43x" -1 — m ;
lims=m5 Hl( ) 1“:'31 3" -8x—3 ]La 3-Jr+3 o8 S5-x

4 Vtoru 3aHATUA

Ne Bun paboTtbt bannsl pocnuch
1. TEOpUs

2. YIpaXHEHUS

3. THIL. pacyer

UTOT

[IpakTuueckas paborta Ne 17. 3ameuarenbHbIE MPEIEIIbIL.

Lenb paboTel: (HhOpMUPOBATH YMEHUE BBIYUCIATH IPEAebl (PYHKIUIA.
Cniocob6ceTBOBaTh (hopmupoBanuto cineayromux kommereniuii: OK 2, OK 6, I1K 1.4.
Xon paboTsI:
1) IloBTOpeHHE TEOPETHUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
e [Ilpenensl cyMMbl, IPOU3BEACHUS U YACTHOTO IBYX (DYHKIUI?
e [lonsTue OecCKOHEYHO OONBIION BETUYHHBI?
e [lonsarue npenena GpyHKIUU B TOUKE?

818

olo
-~

e [IpaBuna packpbITusi HEONPEIETEHHOCTEHN
e Kak packpbIBaeTcs HEOMPEAECICHHOCTD 1 7
e [lepBriif 3aMevaTeNnbHBIN Ipeae?
e Bropoii 3ameuaTenbHbIi npeaen?
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2) Ilpumep TMIOBOrO pacyera: (Bced Ipymniou,
Brraucnure npenens! GyHKIUH

BMECTE C MPENOIaBATEIEM)

a) B TOUKE 0) Ha 0ECKOHEYHOCTH B) 3aMeuaTeIbHbIC PECITbI
—4? 3x+7 . sin20x
H%’ xwo x>+ 5x—4° L]Ln" 8x ’
. . . Ax®—Bx+13 M(I.FZ)*:’I_
fim(2x” = 5x"+ 4); L I o X

3) caMOCTOSITENILHOE BBIIIOJHEHUE TUIIOBOTO pacyeTa (CaMOIpoOBEpKa M0 STAIOHY PELLICHU).
Brraucnure npenens! GyHKIUH

a) B TOUKE 0) Ha OECKOHEYHOCTHU B) 3aMeYaTeIbHBIC MTPEICITbI
5 3 2x+1
im Ay x—+Jd—x . x +6x +2_ lim 2-"-""‘) )
=0 b6x ’ X0 x"—3x+7 o 2x—5
2z — -
im 22 fim (vx +2 —/x); 3.lim —a—
=1 x4+ 8x+7 X—¥0 v-p 5in5x’
4) Utoru 3anaTus
Ne Bun pabotsr bamnnbl pocnuch
I. TEOpUs
2. yIpaXXHEHUS
3. THUIL. pacuer
UTOT

[IpakTuueckas padora Ne 18. Knmaccudukanus Touek pa3poipa.

Llens paboThl: (hOpMUPOBATE YMEHHE HMCCIENOBATh (DYHKIMIO Ha HENPEPBIBHOCTh M HAXOIUTH
acuMnToThl PpyHKHU. CriocoOcTBOBaTH popMupoBanuto crienyromux kommereHuii: OK 3, OK
6, 1K 2.2.

Xox paboTshl:

1) TloBTOpEeHHE TEOPETHUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKa)

UTo MOHMMAIOT MOJ JIEBOCTOPOHHUM (TIPaBOCTOPOHHUM) MPEAENoM (QYHKIHMH B TOUKE
X =a?

Kakyro Touky X = a Ha3bIBalOT TOYKOU pa3psiBa | pomga?

Kakyro Touky X = a Ha3bIBalOT TOYKOU pa3psiBa 2 poaa’?

Kakyro Touky X = a Ha3bIBalOT TOYKOW YCTPAHHUMOTO pa3pbiBa?

B yem cyTh uccnenoBanusa QyHKIUN HA HETIPEPHIBHOCTH?

Yro Takoe acumnrToTa rpapuka (yHKUMU? KaKue CYIIECTBYIOT BUAbI acuMmntoT? Kak
HalTH BEPTUKAJIbHBIE ACUMITOTHI? HAKJIIOHHBIE ACUMIITOTHI?

2) Ilpumep TUIOBOTO pacueTra: (Bcei Ipymnmoii, BMecTe ¢ NnpenoaaBaTeaeM)

1. HccnenoBarh (yHKIMIO Ha HENPEPHIBHOCTH B Toukax 0;a; b. Onpenenutsb

XapakTep pa3pbIBOB PYHKIIMU, €CIIU OHH CcylIecTBYIOT. [locTpouTs rpaduk GyHKIUN.
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X+ a,ecmnx <0,
Bapuanter NeNe 1-12: f(x) = {(x+ a)%,ecin 0 < x < b,
—X + a,ecau x > b.

Bapuant a b

1 -2 1

2. UccnenoBath PyHKIMIO HA HEMPEPBIBHOCTL. ONPEeIeTUTh XapakTep pa3pblBOB (PYHKIIMH, €CIIH

OHH CymiecTBYIOT. HaiiTn acuMnToTsl rpaduka GyHKINH.
ax?+bx+c

D f(x) = p—
ax? + bx + c;

, TJ1€ X1- OOJbIINI KOPEHb KBaJPAaTHOI'O TPEXWieHa

X—Xq

2) f(X) - ax2+bx+c’

/1€ X4 - OOJBIINI KOPEHb KBAJAPATHOTO TPEXUJIeHA

Bapuant a b C Bapuant a b c

1 4 1 -3 2 2 -1 -1

3) CaMOCTOATCIbHOC BBIITIOJIHCHHUEC TUIIOBOI'O pacycTa (BSaI/IMOHpOBepKa I10 5TAJIOHY peH.IeHI/IH).

1. UccnenoBaTh GyHKIMIO HA HENPEPHIBHOCTL B Toukax 0;a; b. OnpenenuTs xapakTep pa3pbiBOB
(GyHKIHUH, €CTTU OHH cymectBytoT. [loctpouts rpaduk GyHKINM.

X+ a,ecmux <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 (GyHKIMIO HA HEMPEPHIBHOCTH. ONpeenTh XapaKkTep pa3pbiBOB (PYHKIIUU, ECITH
OHM cyllecTBYIOT. HaliTu acuMnToTh rpaduka QyHKIMH.

ax?+bx+c .
1) f(x) = . Tae Xy 00NN KOPEHb KBaJPaTHOTO TPEXUJIeHa
a1
ax? + bx + c;
2) f(x) = ﬁ, /i€ X1 - OOJBIINI KOPEHb KBaJPaTHOI'O TpeXuJieHa
Bapuant a b C Bapuant a
1 3 -1 -2 13 4 -11 -3
4.toru 3aHsTHS
Ne Bun pabotsr banier pOCIHCh
1. TEOpUS
2. yIOpaKHEHUS
3. THUIL. pacyer
UTOT
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[Ipaktuyeckas padora Ne 19. BpruucieHue npou3BOgHBIX
Llenb paboOTHI: COBEPIICHCTBOBATH YMEHHE BBIUYUCIISATH IPOU3BOJHYIO (DYHKIIHU.
Cnioco6cTBOBaTh opmupoBanuto crneayromux kommerennuii: OK 2, OK 6, 1K 2.2.
Xon paboThI:
1) IloBTOpeHue TeopeTHIEeCKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA)

e Uro Ha3bIBalOT NPou3BOAHON PpyHKIuU y = f(X) B Touke X(?

e KakoB reomeTpudecKkuii CMbICII IPOU3BOIHON?

e B yewm 3akimovaercst pU3HUECKU CMBICT TPOU3BOIHOMN ?

¢ Yro HaA3BIBAIOT IPOU3BOJIHON BTOPOTO MOPS/IKA U KAKOB €€ (PU3NIECKUN CMBICI?.

e Ur0o noHMMAIOT 11O/ IPOM3BOJHON N-To nopsiaka?

e  ®opwmsbl nuddepeHUpPOBaHUS CYMMBI, IPOU3BEACHHUS, YACTHOTO JABYX (DYHKIIMIA:

* (uzxvy 5 (u-v)s (zj; (c-u)
v

e CrnoxHas QyHKIMS 1 npaBuIIo ee AuddepeHurpoBaHus?
2) Ilpumep Tunosoro pacyera: (BCcei rpynmnoii, BMECTE C MPENO1aBaATEIEM)

1. Ilome3ysice ¢opMmynamu U mnpaBwiaMu IuGQGEpeHIUPOBAHUS, HAWIUTE NPOU3BOIHBIC
GyHKIMI:
a)y=s5x*-35x>+x+6; 0)y= (8_}_};)\/}; B)y= I+
X

4—x*

r) f(x):m; ) f(x)zszx; e) £(x)= Inx

e +e

2. Pemnre ypaBHEHHE f'(x)=0, €CTHU f(x)=(4—/x -

—X

3. Petnre HepaBeHCTBO f'(x)>0, eciu £(x)=2x> —9x> +12x+5.

4. MarepuanbHasi TOYKAa JBWIKETCS MPSIMOJIMHEMHO TIO 3aK0ny(t):_lt3+2,2+ 5.. UYepes
3

CKOJIBKO CEKYH]I TIOCJIe Havaa JABM)KEHUS TOYKa OCTAHOBHUTCS?

5. Jlns manHOM GyHKIHE y =5x* —35x2 + x+6 Haiture y (M, y@) () y®),
3) caMOCTOSITENIbHOE BBIIIOJHEHUE TUIIOBOTO pacyeTa (CaMOnpoBepKa MO STAIOHY PELIEeHus).

1. Tlonb3ysace Qopmynamu u mnpaBwiaMu JuddepeHIUpOBaHMs, HaWIUTe NPOU3BOJHbIE
GyHKIMI:

a)y=x'-3x +z—8; 6)y=(x*-3x-2Nx; B)y= = 1,

x3+4’

r) __ 1 flx)=e>* f(x)=cos5x -
f() ;
@e-1%; ) ; e)
2. PemnTe ypaBHEHHE f/(x)=0, €CIU f(x)= x* —2x2 +1.

3. PemmTe HEPABEHCTBO [/(x)>0, €CIH f(X) = Lo 4 7418
3

4. Tlo mpsAMOii JBIKYTCS [IBE MATE€pUAIbHBIE TOYKH TI0 3aKOHAM  (1)=4/> -3 U x,(t)=r B

KaKOM MTPOMEXYTKE BPEMEHHU CKOPOCTh MEPBOM TOUKH OOJIBIIIE CKOPOCTH BTOPOiA?
5. Jlrst manHON GyHKIEH ¥ = X - 3x° +8 Haiimure  y(D, y@ y(3) (),

4) Utoru 3aHsaTus

Ne Bua pabotsl banier pocHuch

1. Teopus
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2. YIPA)KHEHUS

3. THUII. pacyeT

uror

[Tpaktuueckas padora Ne 20. ITonnoe uccnenosanue pyunkuuu. [locrpoenue
rpauKoB.

Llens paboTel: (OpMUPOBATH YMEHHE HCCIENOBAaTh (YHKIMHM MOCPEICTBOM IPOU3BOJHON H
BBIMIOJIHATH ~ mocTpoeHue  rpadukoB.  CrmocoOcTBOBaTh  (DOPMHPOBAHUIO  CIEAYIOIIUX
komnerennuii: OK 2, OK 5, TIK 2.2.
Xom paboThI:
1) IloBTOpEeHUE TEOPETHUECKUX OCHOB (B Iapax, B3aMMOIIPOBEPKa)
e Kak Haiiti acumntoTsl rpaduka GyHKIun?
e B uyem 3akmioyaercs mpu3HAaK Bo3pacTaHua?  yOblBaHMA ~(YHKIMH?  TpU3HAK
CYLIECTBOBaHMS IKCTpeMyMa?
e Kak ¢ momMompio mepBOi MPOM3BOAHOW HCCIENOBATh (PYHKIUIO HA MOHOTOHHOCTH M
3KCTPEMYMBI?
e Kak c nomouipr0 BTOpPOH HPOM3BOAHOM HCCIEN0BaTh (PYHKIIMIO HA MOHOTOHHOCTH U
KCTPEMYMBI?
e B uyem 3akmouaercs mpu3HaK BbIOyKJIocTH? Bormyroctu QyHKuuu? mpusHaK
CyllecTBOBaHMs neperuda?
e Kak c momouipio BTOpOM MNpPOM3BOAHONW HcCcienoBaTh (YHKIHIO Ha BBITYKIOCTh —
BOTHYTOCTb M TOUKHU Iiepernda?
e Kaxkoil cxeMoil peKkOMeH IyeTcs IT0JIb30BAThCA MPH MOCTPOCHUH rpaduka GyHKIUU?
2) Ilpumep TUMOBOro pacuera: (BCei Ipymnmoil, BMeCTe ¢ IpenoaaBaTesieM)
HccnenoBath PyHKIMIO HAa 3KCTPEMYM, HAaUTH TOYKH Nepernda, aCUMIITOTHI U MOCTPOUTH
rpadux pynkuuu y = f(x), ecnu:

2

a) y=x"-3x*+4 6) f(x)= r .
2x+3

3) caMOCTOSITEIbHOE BBIIIOJHEHHE TUIIOBOTO pacdeTa (B3aMMOIPOBEPKA MO ITAJIOHY PEILEHMS).
HccnenoBath GyHKIMIO HA SKCTPEMYM, HAMTHU TOYKH Mepernda, aCUMITOTHI U TOCTPOUTD

rpadux pynkuuu y = f(x), ecnu:
a) yoLlo_ 23t 0) _xX-l
y 3x X x+3, f(x) 5

4 Vtoru 3aHATUA

Ne Bun pabotbt bannsl pocmuch
1. TEeOpUs

2. YIPA)KHEHUS

3. THII. pacyeT

UTOT
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[Ipaktuueckas padora Ne 21. Haxoxnenue HauOOJbIIUX U HAUMEHBIITHUX
3HaYeHUN (YHKIHUU.
Lenb pabotel: hopMUPOBATH YMEHHE HAXOAUTh HAUOOJbIIME W HAUMEHBIINE 3HAUYCHUS
¢dbyakuun. Crioco6cTBoBaTh hopmupoBanuto ciaeayromux komrerennuii: OK 6, OK 8, I1K 2.2.
Xon paboThI:
1) IloBTOpeHHEe TEOPETHUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
e Kak ¢ momompi0 MepBO MPOU3BOJHOW HCCIEAOBATh (PYHKIIMIO HA MOHOTOHHOCTH H
3KCTPEMYMBI?
e B uem paznmuune MeEXAy HAXO0XKICHHEM MAaKCUMyMa W MHUHHUMYMa QYHKIUU H
HAXO0XJICHUEM €€ HauOOJIbIIIET0 ¥ HANMEHBIIIETO 3HAYCHUN ?
e Kak naiiTu HauOosplIee 1 HaUMEHbIlIee 3HaYeHHs PYHKIIUU HA TaHHOM OTpe3Ke?
2) Ilpumep TumoBoro pacuera: (BCei TpyImnoi, BMeCTE ¢ IMPENoaBaTesieM)
1.3aBUCUMOCTD ITYTH OT BPEMEHH MPU MPSIMOIMHEHHOM JIBH)KCHHUH 3a7[aHa YPaBHEHUEM
S(t)=at> +bt? +ct+d
HailiTn MakcuManbHyI0 CKOPOCTH JBIDKEHHUS Tella U MOMEHT BPEMEHM, KOorja oHa Oyner
JOCTUTHYTA.

Bapuant a b C d
1 -1 9 0 2
2. Haiitu HauGonblee U HauMeHblIee Ha oTpeske [m;n] 3Hadenus gpynxuuu f(x) = ax3 +
bx? + cx + d, ecru

Bapuant a b C d m n
1 1 -9 15 -16 0 6
2 1 3 -45 8 -6 5

3) caMOCTOSITENIbHOE BBIIIOJIHEHUE TUIIOBOTO pacyeTa (B3auMOIPOBEPKA MO STAIOHY PELIECHUs).
1. 3aBHCHMOCTb YTH OT BPEMEHH IIPH NMPSIMOJIMHENHOM JBUKEHUH 3a/1aHa ypaBHEHUEM
S(t)=at3+bt? +ct+d
HaﬁTH MaKCI/IMaJ'IBHYIO CKOpOCTB JABHUXKCHHUSA TEJIa U MOMCHT BpeMeHI/I, Koraga OHa 6YI[€T
JOCTUTHYTA.
Bapuant a b C d
2 -1 |4 15 6

3
2. Haiitu Haubonbllee ¥ HauMeHbIee Ha oTpe3ke [m;n] sHauenus Qpynxiuu f(x) = ax> +

bx? + cx + d, ecm

Bapuant a b C d m n

2 1 3 -45 8 -6 5

4 Vtoru 3aHATUA

Ne Bun pabotsr banier pOCIHCh
1. TEOpUS

2. yIOpaKHEHUS

3. THII. pacyeT

UTOT
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[IpakTuueckas pabora Ne 22. O6o0miaroniee moBTOpeHUE 1Mo pasnenam 1-3.
Ienb paboThI: 00OOIIUTE U CHCTEMATU3UPOBATH 3HAHMSI 32 CEMECTP.
Crnoco6cTBOBath opmupoBanuto crneayronmx komnerennuii: OK 1- OK 9, TIK 1.2.

Xon paboThI:
CaMOCTOSITEILHOE BBLIITOJIHEHUE TECTA
biok A

Ne

i 3aganue (Bompoc)

Bapuants! otBeTa

WucTpykins 1O BeIMONHEHHWIO 3amaHuii Nel-18: BeiOepute mudpy, COOTBETCTBYIOUIYIO

IIPaBUJIbHOMY BapUaHTYy OTBETA M 3AIIMIIUTE €€ B 0J1aHK 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 2
lim 3
x-0 X
o0
4 o0
_ X+ 1\ 0
Jm, (5r3) L
2
5 0
Y'(m/4), ecnu y=sin2x 1/2
2
6 3
Y'(1), ecnn y = 3e¥* g/jz
-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 | Haittu paccrostaie Mexy oxycamu smumca x-/100+y°/64=1
12
6
10
8
10 | Haiitu skciieHTprCHTeT THIIEp6OIBI X /64-y7/36=1 1,5
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1,25
0,8
0,36
1] 25—+ 10
5 5y 0
o0
18
12 133;4),b(2; 1)@+ b =? 2
10
-2
0
13 | Y'(1), ecin y =x+ 4x”-5x+2 0
6
2
8
14 lim 74)(2,_ 7x-2 2
xoe 2x" —x—6 1
0
(e8]
15 | Haiftu ypaBHeHHME HpsIMOM, OTCEKAoIlel Ha OcsAX KoopauHaT | x/3+y/4=1
OTpe3KH, paBHbIC 3 U 4 3x+4y=1
y=3x/4
X+y=7
bnok b

WNHcTpykuus Mo BhIIOAHEHUIO 3aaHuil Nel19-25: B COOTBETCTBYIOLIYIO CTPOKY OJIaHKA OTBETOB
3alMIIUTE OTBET HA IOCTAaBJICHHBIN BOIPOC, OKOHYAHUE MPEUIOKEHUS WIM IPONYyLICHHbIE
CJIOBA.

Ne

e 3ananue (Bormpoc)

19 BTopoli 3aMeuaTenbHblil Ipeiesl UMEET BUJL. ..

20 KaHnoHnyeckoe ypaBHeHUE runepOosIbl UMEeT BU/IL. ..

21 VYpaBHeHue npsMoil, mpoxofsmend uepe3 Touky Mo(Xo;¥o) ¢ HOPMaJbHBIM BEKTOPOM
n=(A;B) 3anuceiBaeTcs B BUJE. ..

22 Matpuueir A pasmepa m X n Ha3bIBaeTcs... U3 M CTPOK M N CTOJOIOB, COCTOSIIAs U3
YKCEJl WA UHBIX MAaTEMATHYECKUX BBIPAKEHUM.

23 HeBbIpoKIeHHON MaTPULIEH HA3bIBACTCA MATPULLA, ...

24 Yucno cTpoK Ui cTOJIOIOB KBAaJPAaTHOM MaTPHIIbl HA3bIBAETCS ... MATPUIIBI.

25 Z[Ba BCKTOPA HA3bIBAKOTCA paBHbIMHU, €CJIK OHU ... U ...
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OueHuBaHue WHAMBHUAYAIbHBIX 00pa30BaTENbHBIX OCTHXKEHUIN MO pe3yjabTaTaM BBINOJIHEHUS
TECTa MPOU3BOJIUTCS B COOTBETCTBUH C YHUBEPCATHHON IIKAIOH (Ta0nuia).

KauectBennas OLICHKAa UHAUBUAYAJIbHBIX

IIpouent pe3yIbTaTUBHOCTHU .
00pa30BaTeNbHBIX JOCTHKCHUN

(paBUJIbHBIX OTBETOB)

Oayu (0OTMETKA) BepOAIbHBIN aHAJIOT
24 -25 5 OTIIUYHO
20-23 4 XOPOIIIO
18—-19 3 YIOBJIETBOPUTEIHHO
17 u menee 2 HEYJOBJIETBOPUTEIILHO
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Pazgen 4. aTerpanbHoe ucuuciaeHue GyHKIUNA OJHON TepEMEHHOM.

[IpakTruueckas padorta Ne 23. BeiunciaeHrne HEONPEIEICHHOTO HHTETpala.

Lenb paboTel: popMUpPOBATH YMEHHUE BBIUUCIISITh HEONPECICHHBIM HHTErpal.
Cnoco6cTBOBaTh (hopMupoBanuio cieayromux kommerennuii: OK 6, OK 8, TIK 1.2.

Xom paboThI:

1) IloBTOpEeHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIPOBEPKA)

Yro saBisieTcs OCHOBHOM 3a7a4eil MHTETPAJIILHOTO HCYUCIICHUS?

Kakas ¢QyHKus Ha3piBaeTCsi MEepBOOOpa3HOW [uis JAaHHOH (YHKIMM Ha 33JaHHOM
npomMexyTtke? (mpumep)

B ueM cocTouT OCHOBHOE CBOMCTBO IEepBOOOpa3HON?

YTo Ha3BIBAIOT HEOIIPEIEIEHHBIM UHTErPaIoM?

UeMm oTnmuaeTcs HeONpeaeeHHbIN HHTETPpall OT IepBO0Opa3HOn GyHKINHN?

Yemy paBHbI IPOU3BOAHASA U TU(PepeHIaT HEONpeAeICeHHOro nHTerpaisa?

B ueMm 3akiro4aroTcsi MpaBUI0O UHTETPUPOBAHMS BBIPAXKEHUS, COAEPIKALLErO MMOCTOSHHBIN
MHOKUTEINb?

B 4em 3akimoyaroTcs npaBuiIo MHTETPUPOBAHHS areOpandeckoil CyMMbl (yHKIINN?

Yemy paBeH uHTErpai ot AuddepeHnnana HeKoTopo GyHkuu?

B uem cocTout reoMeTpuuecKuil CMBICT HEOIIPEIEIEHHOIO HHTEerpasia?

Kak u3 hopmyn muddepennmpoBanns noay4daoT GopMysIsl HHTETPUPOBAHHS?

B 1yeM cocTouT MeTo1 HEMOCPEACTBEHHOIO HHTErpUpOBaHUs PyHKIMI? (pumep)

Kak npoBeputh, NpaBUIBHO JIU HalJI€H UHTErpai?

B uem cocrouT MeTrox NMOACTaHOBKM IPH HAXOXKJIEHUM HEOIPENEICHHOIO HHTErpaa’?
(mpumep).

B 4eM cocTOMT METOJ MHTErpUpOBAaHHUA MO YaCTAM IIPU HAXOXKICHUM HEOIPENEIEHHOTO
uHTerpana? (mpumep).

2) Ilpumep TUHOBOTO pacuera: (Bceil Irpymnmoii, BMecTe ¢ NnpenoaaBaTeaeM)
Haiitu HeonpeneIeHHBIN UHTETPaIl.

n
1)f(m-xn_ m+\/ﬁ+m n-cosx)dx2) fm dx
3)f(m-x™"t —n): (x™—n-x+ 5)MNdx
n . o n+1 (Inx)™ jx”sinmx"'ldx
4) [x"-sin(x"*1 + m)dx  5) f—m_x dx 6)
Bapuant n Bapuant | m n Bapuant | m n
1 4 2 7 3 3 9 6

3) caMocTOsITeIbHOE BHIIIOJIHEHNE TUIIOBOTO pacyeTa (CaMOIpOBEpKa MO ITATIOHY PEIICHHS).
Haiitu HeonpeneIeHHbIN UHTETpall.

L J_
1)J(m X mJr{/x_+m n-cosx)dx2) - X+1’1dX

3)f(m-x™"1 —n)-(x™—n-x+5)M"dx
n. o n+1 (Inx)™ jx”sinmx"'ldx
4) [x"-sin(x™*! + m)dx  5) f—m_x dx 6)
Bapuant n Bapuant | m n Bapuant | m n
4 5 5 3 6 6 3 7
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4) Utoru 3aHsaTus

Ne Bun pabotst baibt pocnuch

l. TEOpUs

2. YIpaXXKHEHUS

3. THUII. pacyer

UTOT

[TpakTtuueckas padora Ne 24. Beruucnenue onpeaeaeHHOro HHTerpaa.

Llens paboThl: (hOPMHUPOBATH YMEHHE BHIYUCIISATH ONPEICIICHHBII HHTETPaJl.
CriocoOcTBOBaTh opmupoBanuto crienayromux kommereHmuii: OK 4, OK 5, I1K 2.2.
Xon paboThI:

1) IToBTOpEeHHE TEOPETUUECKUX OCHOB (B Iapax, B3aMMOIPOBEPKa)

2)

e UYro Takoe onpeelicHHBIN nHTerpai ot Gpyukiun y = f(x) mo orpesky [a; b]?

e B yem COCTOUT reOMETPUUYECKUM CMBICI ONPESIICHHOTrO HHTEerpaia?

e B uem cocrout pU3MUECKHl CMBICIT ONpeAeIEHHOr0 HHTerpana?

e C moMombIo Kakoi (pOpPMyIIbI BEIYMCIIAIOT ONPEIeIeHHBIA HHTErpa?

e KakoBbl OCHOBHBIE CBOWCTBA ONPEAEIEHHOr0 UHTErpana?

e KakoBbl OCHOBHBIE METO/Ibl BBIUMCIICHUS ONIPEIETICHHOTO UHTEerpasia?

e Kak ocymiecTBisieTcs 3aMeHa IEPEMEHHON B ONPEEIEHHOM UHTErpaie?

e Kak ocymiecTBiseTcss MHHTETPUPOBAHKE 10 YACTAM B ONPENEICHHOM UHTETpaiie?
[Ipumep TunoBOroO pacuera: (Bceil rpymnmoi, BMecTe ¢ IpenoaaBaTesiem)

|.BerancnuTh MHTErpasibl HEMOCPEACTBEHHO:

g ] 1

COs™ X

(

N
- |

+ s X ax
i

7

I(ﬁlf — 8" +2x+1}dx
) i

ala

1 2) -
2. Beruucauth HHTCIpajibl METOJ0OM 3aMCHBI HCpCMCHHOI‘/JIZ

2 %

1(53_})3551& J‘#Esémticosxdx

1) - 2) ¢

3. BpInoIHUTH HHTCTPUPOBAHUC 110 YACTIAM
2

Ixsin x dx
2

3) CaMOCTOATCIILHOC BLIITOJIHCHHUEC TUIIOBOTO pacucTa (caMonpOBepKa I10 3TAJIOHY pCIJ_IeHI/IH).

Ne 1.Beruncianth onpeieneHHblE HHTErpajibl HENOCPEICTBEHHO:

&

1 :E(xg +2x)dx 2

Ne 2.Beruncianth onpeeneHHble HHTErpajibl METOJJOM 3aMEHbI TIEPEMEHHOM:

s{cos x - sin 6)dx

Pe——TE

[
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e gy

L

J‘ V3a-ldx
1) 2)

Ne 3.BbIoaHUTE HHTCIPUPOBAHUC 10 YACTAM B OIMPCACIICHHOM HHTCTPAJIC:

47 dx

[y ——

4) Utoru 3aHsaTUS

Ne Bun paboTtst basibt pocnuch
1. Teopus

2. YIPAKHEHUS

3. THUII. pacyeT

UTOT

[IpakTruueckas padota Ne 25. [IpuioxkeHus: onpeeIeHHbIX HUHTETPAJIOB B

IcOMCTPHUHU U (1)I/I3I/IKG.
[lenp paGoThl: (GOpPMHUPOBATH yMEHHE BBIYMCIATH ONPEICICHHBIN HHTErpal.
CnocoOcTtBoBaTh popmupoBanuto cieayromux kommnerenmnuii: OK 6, OK 8, I1K 1.2.
Xon paboThI:

1) [loBTOpEeHME TEOPETHUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)

e Uro Takoe onpeneneHHbIi nHTerpat ot Gyukiun y = f(x) mo otpesky [a; b]?

e B ueM cOCTOUT reOMETPUYECKHUI CMBICIT ONIPEAEIEHHOT0 UHTErpana?

e B yem cocTouT (PU3NYECKUN CMBICI ONPEACIIEHHOT0 HHTerpasia’?

e C noMoIbto Kakoi (OpMyJibl BEIUUCIIAIOT ONpeIeNeHHbIA HHTErpa?

e KakoBbI OCHOBHBIE CBOWCTBA ONPEAEIEHHOI0 HHTErpana?

e KakoBa cxema pelleHus 3aJauyd Ha BBIUMCICHHME IUIOMIATUM (QUIYpbl C TOMOIIBIO

OTIpeIeTIEHHOTO UHTerpaia? (mpumep)
e KakoBa cxema pemieHus (puU3MUECKMX 3aJad C IMOMOIIBIO ONPEAEICHHOTO HHTerpana?
(mpumep)

2) Ilpumep TuUnoBoro pacyera: (Bcei rpymnmnoii, BMECTE C MPENOo1aBaTEIEM)

1. BoraucauTs miuomaab GUrypsl, orpaHU4€HHON TUHUSMU

a) y= 1- x> y=0 6) y=x*- 6x +9, y=3x -9

2. CKOpOCTh TOYKH, JBIKYILCHCS NPSMOIUHEIHO, 3aJaHa ypaBHeHHeM  V(t) = at> + bt+c
Brraucnure nmyTh, IpoiiieHHBIN TOUKOH 3a nepBble d CEKyHJI OT Hayaya ABHKEHHS.
Bapuantr |[a| b | ¢ |d|Bapuaur | a | b | c |d
1 3114 1-1012 |2 21[-10]-7(3

3.CunaBa H pacrarusaer npyxuny Ha n cM. Kakyto paboTy HY>KHO COBEpPIIMTb, YTOOBI
pacTsHyTb €€ Ha P cM?

Bapunanr | a |n|p|Bapuaur | a |n|p

1 20012 |8 |2 800|115

3) caMocCTOsITEIbHOE BHIIIOJIHEHNE TUIIOBOTO pacyeTa (CaMOIpOBEpKa MO ITATIOHY PEILICHHS).
1. BeruncnuTh miomaas GUrypsl, orpaHMuCHHON TUHUSIMA
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y=4- x> y=0 6) y= x>-2x+1, y=2x-2
y=9- x%, y=0 6) y =x>-2x+3, y=x+3

2. CKOpOCTh TOUKHM, ABHKYILEHCS IpAMOJIMHENRHO, 3a1aHa ypaBHenueM v(t) = at®> + bt + ¢
Breruucnure myTh, TpOHIEHHBIN TOYKOM 3a mepBble d CEKyH/ OT HavaJsia JBHKCHHUS.
Bapuant | a | b | ¢ |d|Bapuaur| a | b |c|d
1 21-141-30 3| 14 15/-14]16|2

3.CunaBa H pacraruBaer npyxuny Ha n cM. Kakyro paboTy HY»HO COBEPIINUTH, YTOOBI
pacTSIHyTh €€ HA P CM?

Bapuwanr | a |n|p|Bapuant | a |n|p

3 10012 (4 |4 600 (3 |6
4) Utoru 3aHsATUSA
No Bun paGotsr bausr pocnuch
1. Teopus
2. YOPAKHEHUS
3. THUII. pacyer
UTOT

[IpakTuueckas padora Ne 26. UnTerpanbHoe ucunciaeHne GyHKIUU OAHON

IIEPEMEHHOMU.
Lenp pa®oTel: 0000IMTE W CHCTEMATU3WPOBATh 3HAHHS IO TEME, MPOKOHTPOIUPOBATH

YpOBEHb YCBOEHMSI 3HaHUH 1O TeMe. CrocoOCcTBOBAaTh (POPMUPOBAHUIO CICAYIOMINX KOMITCTCHIIHH:
OK 2, OK 3, OK 6, OK 8.
Xon paloTsl:

CaMOCTOSITEIIFHOE BBIIIOJIHEHHE TeCTa (CaMOIIPOBEPKa MO STAJIOHY PELICHHS).

Tect Nel
Bapnant Ne 1
1 Bompoc. BeiOepure npaBuiibHOE IPOAOTKEHUE PELICHUS: Jxidx =
xE x x5
—tc —+c —+c
a) 3 0) * B)
2 Bonpoc. UHTerpupoBanue — 31o JaeicTBrue oopaTHOe
a) BBIYMTAHUIO 0) nuddepeHunpoBaHHIO B) CJIO’KEHHUIO
[ 10 sin xdx
3 Bomnpoc. Uemy paBeH HHTETpal ;
a) =5cosx +¢ 0)= 2cosx +c B) =-10cosx +c
-~ dx
| — =
4 Bonpoc. Hanmcatp npaBuiibHOE POAOIDKEHUE GOPMYIIBI = *
a) 100 +¢ 6) lﬁlxl +c p) & e
N J 3x7dx
5 Bonpoc. Onpenenénuplii MHTErpa paBen: a)8 ©6)100 B)-20

Bapuant Ne2
1Bormpoc. Beibepute npaBuibHOE TPOAOIKEHNE PEIICHHS:
4 = arl

k4 x x
3 e = —+c —+c —+c
Jxidx a) 6) < B) &



2 BOHpOC. HpaBI/IHBHOCTB HUHTCTPUPOBAHUA MOXXHO IIPOBCPUTH:

a) CI0)KEHUEM 0) nuddepenunpoBaHreM B) BBIUNTAHUEM
3 Bomnpoc. Uemy paBeH UHTErpaj J 8cosxdx
a) = 5sinx +c 0)= 2sinx +c B) = 8sinx +c
" Ak
4 Bonpoc. Hancats npaBuiibHOE POAOIIKEHUE (OPMYIIbI Jefax _
p p p pMy.
x L
a)l':I te 0) e +c B) COSX + C
[ 4x3dx
5 Bonpoc. Onpenenéuuplii uaTErpan “¢ paBeH: a) | 6) 10 B)-30

Tect Ne 2

1. F(x)- nepBooOpaznas st f(X), eciy BBIIOIHSAETCS PABEHCTBO:

BapuaHTbl 0TBETOB:

1 F(x)=f(x) 2) wim="n)

3) Flxy=f'(x) 4) AFixy+A.fixy=0
2. Kakoe u3 cBOMCTB OIpe/IeICHHOI'0 HHTETpasla He UMEET MecTa?

BapuanTsl 0TBETOB:

1) j.f{&:)dx =6 2) ]:f{x}A glx)d = _ff(x}dx- Eg(:c}dx

3) [ feds = [ reodes | £eodx 4y [ Foode= -f Fod

3. Kakoli uHTerpas BbIYKUCIEH BEPHO?
BapuanTsl 0OTBETOB:

1) j—mﬂz‘r__ﬁ '=h1‘x3—51+?|+C )i ax =1g3x+C
X -35+7 £O8 3%
3) je"*zﬁ' =g +=C 4) fcesSm& = —ésin Sx+C

e sin xelx
4. JInst BBIYMCIICHUS] HHTETpaia g{ 1esecoo0pa3Ho cienaTh MOACTaHOBKY cosx=t. [Ipu
3TOM MpeieNbl HOBOTO MHTErpaia OyayT
BapuaHTbl OTBETOB:
1) a=1, b=-1 2) a=0,b=1
3) a=-1, b=1 4) a=1,b=0

Fixi= 23,

5. Ykaxute ¢pyHkiumo f(x), mepBoodpazHas KOTOpOit 2
BapunaHTbI OTBETOB:
1) f(x)=4x-3 2) Fflxy=2x" -3
3) Flay=x"-3 4) flxy=6x" —4x
6. Eco [/ =FI=C 16 cripaBesnBo paBeHCTBO
BapunaHTbI OTBETOB:
1) jf{m’}afx =Flag)+C 2) If{ax}{éc =aF{ax}+C

3) [ fands=FO)~C 4) | faiv =~ Flax)

7. Kako# U3 MHTErpaJioB BHIYUCIIEH BEPHO?
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BapuaHTbl OTBETOB:

dy
D ] cos’ «
3) jsinxdv=cosx+C 4) ‘fvrscé&a':Sx”' +C
8. Kakoe u3 CBOWCTB HEONPEIEIEHHOTO HHTErpaia He MeET MecTa?

Bapuantsl 0TBETOB:

=cigy+ C 2) ‘fﬁdx= 21\}[?:”3—9—(’

1) ( reod) = 7o) 2) | Fxy glxyde= | fiode [ glxdr

3) [ Goyds = K] F()d 4) [0« g@ix_ [f(odv+ [glodr
9. ®opmyna UHTErPUPOBAHUS 110 YACTSIM UMEET BU/T

BapuaHTbI OTBETOB:

1) [t = v+ [ vdu 2)  fudv=uv+udy
3) fudtf =nv— f vlu 4) jm‘t-’ =Hy— f udv
10. ®opmyna HeroTona-JIeiiOHua nMeeT BUI

BapuaHTBI OTBETOB:

1) E'_f{x}d'c = F(b}- F{a} 2) j'f{x}dx = F{ad)- Fib)

3) [ fioyds = 78y - Flay 4) | v = ria) - £b)

OrneHuBaHUE WHIMBUIYAIBHBIX 00pa30BaTENbHBIX JTOCTIKEHUH TIO0 pe3yJbTaTaM BBIMOJHCHHUS
TeCcTa MPOU3BOIUTCS B COOTBETCTBUU C YHUBEPCATBHOM MIKAION (TabynIIa).

KagecTBennas OLIEHKa WH/IMBHUTyaTbHBIX
[TponeHt Pe3yIbTaTUBHOCTH .
00pa3oBaTENbHBIX TOCTHKCHHUI
(MpaBUIJIBHBIX OTBETOB) =
6asm1 (oT™MeTKa) BepOaJIbHBIN aHAJIOT
9-10 5 OTIIMYHO
7-8 4 XOpOLIO
6 3 YIOBJIETBOPUTEIHHO
5 u meHee 2 HEYJI0OBJIETBOPUTEIBHO

Paznen 5. luddepennuanbabie ypaBHEHUS.
[Ipaktuueckas padora Ne 27. Pemenue nuddepeHnnaibHbIX YpaBHEHUH €
pa3AeSIONIMMUCS TTIEPEMEHHBIMH.

[{enb paGoThl: pOpMHUPOBATH HABBIKK PEICHUS OOBIKHOBEHHBIX AU(PPepeHInanbHbIX ypaBHEHUI.
Cnocob6cTBOBaTh (hopmupoBanuio cieayronmx kommerennuii: OK 4, OK 5, TIK 2.2.
Xon paloThl:

1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B IMapax, B3aUMOIIPOBEPKA)

e Jlate onpenenenue 1uppepeHanIbHOr0 ypaBHEHNUS.

e Jlath ompeJeneHue oo1ero pemeHus 1udGepeHIaIbHOro ypaBHEeHus!.

e Jlath onpenenenue quddepeHINaTBLHOTO YPaBHEHHS ¢ pa3AeSOIMMU IepEMEHHBIMU.
2) Ilpumep TumoBOro pacyeta: (BCel TpyMIoOi, BMECTE C MPENOAaBaTEIeM )
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1. IIpoBepuTh MOACTAHOBKOM, UTO TaHHAS (PYHKITUS SBISICTCS] OOITUM pelieHueM (MHTErpajioM)
JaHHOTO U GEepEeHIINATLHOTO YPaBHEHUS:
y=3x+1 ; xy/ =y -1

2. Haittu o60mee pemienne audGepeHINATBLHOTO ypaBHEHUS METOJIOM  pa3ielieHUs
MIEPEMEHHBIX

cosxy’ = (1 +y)sinx

3. HaiiTu yacTHOE peUIeHHE YpPaBHEHHUS IEPBOIO TMOPSJIKA, YAOBJIETBOPSAIONIEE YKa3aHHBIM
HAYaJIbHbIM YCIIOBHSIM:
[ [xy+y*=0 yo=1mpuxo=—4 |
3) CaMocTosTeIbHOE BHIMOJIHEHHE TUIIOBOTO pacueTa (CaMOMpoBEpKa M0 ATATOHY PELICHUS)
1. IlpoBeputrh MOJACTAHOBKOM, 4YTO JaHHAs (YHKIHS ABISETCA OOIMIMM pELICHUEM
(uHTETpanioM) qaHHOTO AM(dEepEeHIINaTLHOTO YPABHCHHUS:
(1. [y=x*+x+C dy=(02x+1) [2. [y=cCe* ; y/=2y |
2. Haiitn o0mue pemeHust audQepeHINaIbHbBIX ypaBHEHUH METOJOM  pa3/eliCHHUs
MEePEMEHHBIX:

3. HaiiTi 9acTHBIC PEIICHHS YPaBHEHHIU MEPBOTO MOPSIKA, YIOBICTBOPSIONINE YKa3aHHBIM
Ha4YaJIbHBIM YCJIOBUSM!

1.

y 0
Xy/zﬁ, Yo =1l,npuxy,=e 2. Xza—zzy,yOZSle/IXOZO

4) Utoru 3aHaTust

No Bun pabotsr | bans ITonnuce
1. TeOpus

2. yIpaXHEHUS

3. THUII. pacyeT

UTOT

[IpakTuueckas padota Ne 28. Pemenue nuHenHbIX nuddepeHnanbHbIX

YPaBHEHUU NEPBOTO MOPSAIKA.
Llenp paboThl: (opMHUpOBaTh HaBBIKKM pemieHUs audQepeHInalbHbIX ypaBHEHUN TMEPBOTO
nopsinka. Crioco6¢cTBOBaTh (popmupoBanuto cineayromux komnerennuii: OK 4, OK 5, T1K 2.2.
Xoxa paboTsht:
1) IToBTOpEeHNE TEOPETUIECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
e Jlatp onpenenenue qudPepeHInaTbHOTO YpaBHEHUS.
e Jlath ompeeneHue oomero pemeHus 1udGepeHIaIbHOro ypaBHEHuUsI.
e Jlate onpenenenue 1udppepeHMaIbHOr0 ypaBHEHUs TIEPBOTO MOPSIKA.
e 3anucatb Gpopmyny ypaBHeHue bepHymin.
e Anroput™m pemienus auddepeHIaIbHOTO ypaBHEHUsST TepBoro mopsaaka y' = f(x,y) ¢
pa3eNoMU IEPEeMEHHbBIMH.

2) Ilpumep TumoBOro pacyeta: (BCel TpyMIoi, BMECTE C MPENOAaBaTEICM )
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1. HaiiTu 4yacTHOE penieHHE ypaBHEHHS IMEPBOr0 MOPSAIKA, YIOBIECTBOPSIONICE yKa3aHHBIM
HaYaJIbHBIM YCJIOBUSIM!
2 2 _ — —
| [x’y+y*=0, yo=1npuxo=—4 |
2. PemuTh IMHENHOE ypaBHEHUE IIEPBOTO NOPAIKA!

y
/-2 =
y 37X

3. HaiiTu yacTHOe pelieHue oJHOpoIHOro HudhepeHIINalbHOTO YpaBHEHHUS:
(y? — 3x?)dy + 2xydx = 0,
ecmnpux =1,y = -2
3) CaMocTosTeNbHOE BBIIMOIHEHUE TUIIOBOTO pacueTa (CaMONpoBEpKa 10 3TAJIOHY PELIeHHS)

1. HaiiTu yacTHbIe pellleHus] YpaBHEHHI MEpPBOro MOPSIKA, YAOBICTBOPSIONIUE YKAa3aHHBIM
HAYaJIbHBIM YCIOBUSIM:
1.

xﬂz%, Yo =1l npux, =e 2. X2%=y,y0=5npnxo=0

2. Pemith NMHENHHBIE yPABHEHHS IEPBOTO TTOPSIKA:
3 — aX

v+ x%y = 267 2. |Y -y=e

3. HaiiTn 9acTHBIE peIeHUs OHOPOIHBIX (P (EePEHIHATBHBIX yPaBHEHHUIA:

1. (y? — 3x%)dy + 2xydx = 0, ) 2(x+ 1)dy — ydx = 0,

ecimnpux =1y =-2 ' ecmnpux =1y =2

4) Utoru 3aHaTust

No Bun paboter | bamisl Ilonnuce
1. TeOpus

2. YIPAKHEHUS

3. THUII. pacyeT

UTOT

[Ipaktuyeckas padora Ne 29. PenieHue JIMHEMHBIX OJHOPOIHBIX
nuddepeHImanbHbIX YPAaBHEHHI BTOPOTO MOPSIKA C MTOCTOSIHHBIMU
KO3 huImeHTaMu.

Lenp paboTsl: (popMHUPOBAaTH HABBIKM PEIICHUS JTUHEHHBIX OJHOPOIHBIX IH(QepeHIInaTbHBIX
yYpaBHEHMI BTOPOTO MOPs/IKA C MOCTOSHHBIMU KO3 (HUITHEeHTaMU.
Crnioco6cTBOBaTh (hopmupoBanuio crieayromux komnerenuii: OK 2, OK 9, 1K 1. 4.
Xon paboTsI:
1) IToBTOpEeHME TEOPETUIECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)
® JlaTh ONpEJEJICHUE JIMHEHHOr0 OJHOPOAHOrO MU depeHINalIbHOTO YpaBHEHHUS BTOPOTO
HOopsi/IKa ¢ TOCTOSHHBIMU KO3 UIIEHTaMH;
e J1aTh OIpejeseHne o01ero pemeHus 1udepeHnnanbHOro ypaBHEHUS;
e JaTh ONpeJeIeHNe YaCTHOTO pereH s T dhepeHInaTbHOr0 ypaBHEHUS;
® YTO Ha3bIBAIOT XapaKTEPUCTUYECKUM ypaBHEHUEM?
® ANTrOpPUTM pELIEHUs JIMHEHHOTO0 OAHOPOIHOro AU(depeHlnaIbHOr0 ypaBHEHUSI BTOPOTO
MOPsI/IKa C TIOCTOSIHHBIMU KO3 purimeHTamu
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2) Ilpumep TUIOBOTO pacyera: (BCcel IpyIIoil, BMECTE C IIPENOAABATEIIEM)
1. Haiitu o0mmue perieHust ypaBHEHUI:

y” — 4y +3y=0;
y?’ _ y9=0;
y” +2y"+y=0.

2. Haiitu yactHble pemeHus JudQepeHInaibHbIX ypaBHEHUH:
6) yoBy+16=0 eoau y=2uy=%9mwpux=I0

B)J’N+}’“—5y=0, geay ¥ o=3u y =lmpux=10

F)_}f”—rﬁy’+9=0, goae v =1luy =lwmpu x=10.

3) CaMocTOsATENBHOE BBIIOJIHEHUE TUIIOBOIO pacueTa (CaMONpOBEPKa 110 ATAJIOHY PELICHMS)
1. Haiitu o0mmue pemieHus: ypaBHEHUI:
y” T4y +8y=0;

y” _

2y’+10y=0;

y’ + 4y +4y=0.
2. Haiitu yactHble peuieHus nuddepeHuanbHbIX YpaBHEHUH:
6) Wby +9 =0, ecouw y=luy =lmpux=10

B) Y2y By =0 eoaw y=4duyv =10mpux=10

r) yeBy+lb=0 sgoauw y=2uy=%mwpwuzx=10

4) Utoru 3aHaTust

No Bun paboter | banms IToamuce
1. TEOpUs

2. YIPAKHEHUS

3. THUII. pacyeT

UTOT

[IpakTuueckas padora Ne 30. PemieHue npukiaagHbIX 3a4a4 ¢ TOMOUIBIO

nuddepeHInalbHbIX YPaBHEHUH.
HCJ'IB pa6OTBII q)OpMPIpOBaTL HAaBBIKW PCIICHUA IPUKIIAAHBIX 3ada4 Ha COCTAaBJICHUC

muddepeHManbHbIX ypaBHeHUH. Crioco6cTBOBaTh (POPMUPOBAHUIO CIEAYIOIIUX KOMIIETEHLUH:
OK1,0K2,IIK 1.2.

Xox paboTshl:

1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B IMapax, B3aUMOIIPOBEPKA)

Jatp onpenenenue nudpepeHIaIbHOro ypaBHEHUS.

Hate onpenenenue odmiero pemenus nuddepeHImaIbHOTO ypaBHEHHS.

Hatp onpenenenue nuddepeHaIbHOr0 YpaBHEHUs C pa3AesaoIMU IepEeMEHHBIMU.
Hatp onpenenenue 1udppepeHnaaIbHOr0 ypaBHEHUs IEPBOTo MOpsiAKa.

Anroput™m pemieHus audQepeHInaabHOoro ypaBHeHHs mepBoro mnopsaka y' = f(x,y) c
pa3eNomMy IEPEMEHHBIMU

ChopmynupoBaTh MOpPAJOK pelIeHUs 33hady Ha CcocTaBiIeHHE IU(QepeHIHaTIbLHOrO
YPaBHEHHS.
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2) Ilpumep TumoBOro pacyera: (BCel TpyMIoi, BMECTE C MPEIOAaBaTEICM )
1.Pemuth nuHeitHOE HeomHOpOAHOE MU PepeHITnaIbHOE YPaBHEHHE:

N A
y X

2. MarepuanbHas TOYKa Macco m = 2r 6€3 Ha4aJbHON CKOPOCTH MEJICHHO MOTPYXKaeTCs
B k1JIKOCTh. CHila CONMPOTUBIEHUS JKUIKOCTH MPOMOPLUHUOHAIEHO CKOPOCTH MorpyskeHus. Haiitu
CKOpPOCTh TOYKM uepe3 | cek. Tmociae Hayajga TMOTPYKEHHs, eciau KOod(phUIueHT
nponopimoHaibHocTH k = 0,002 K1/C.

3. KpuBas npoxoaut udepe3 Touky (2; -1) m obOinamaeT TeM CBOWCTBOM, YTO YIJIOBOH
K03 (UIIMEHT KacaTeabHOW B JIIOOOH ee TOUYKe MPOIOPLUOHANIEH KBaJgpaTy OpAWHATHI TOYKU
KacaHus ¢ KO3(PHUIIMEHTOM TPONOPIMOHAIBHOCTH K = 3. HaliTn ypaBHEHHE KPUBOIA.

3) CaMoCTOSATENBHOE BBIIIOJIHEHUE TUIIOBOTO pacueTa (CaMOIpOBEPKaA M0 ATAIOHY PELIEHUS)

Bapuanrt 1
1.Pemuth muHeitHOE HeoHOpOAHOE MU depeHITnaIEHOE YPaBHCHHE:
Y—X=X
X

2. MarepuanpHas Touka Maccoil m = 2r 6e3 Ha4aJIbHON CKOPOCTH MEAJICHHO MOTPY>KAeTCs B
KUAKOCTh. CHila CONMPOTUBIEHUS >KUIKOCTH MPOMOPIIMOHAIBHO CKOPOCTH MorpykeHus. Haiitu
CKOpPOCTh TOYKM uepe3 | cek. Tmocie Hadajga TMOTPYXKEHHs, eciau KOod(pUIUEHT
npornopimoHanbHocTr Kk = 0,002 xr/C.

3. KpuBas npoxomut uvepe3 Touky (2; -1) m oOnamaer TeM CBOWCTBOM, 4YTO YTIJIOBOM
KOX((UITMEHT KacaTeIbHOW B JIFOOOH €€ TOYKE MPOIMOPLIUOHAIICH KBaapaTy OpPIWHATHI TOUYKU
KacaHus ¢ K03 PureHTom npornopiponaabHoctd k = 3. Halitn ypaBHeHHE KPUBOH.

Bapuant 2
1.Pemnts nuHeliHOE HEOJHOPOIHOE AuddepeHITnaIbHOEe YpaBHEHUE:

2
r— =x*+ 2X
y X+ 2 y
2. MoTopHas J10/IKa JIBHYKETCS B CIIOKOWHOM BOJIE CO CKOPOCThIO V0 =12 g\/a. Ha monmom
X0y €e MOTOp ObLI BHIKIIOUEH M 4epe3 10 ¢ CKOPOCTh JIOAKHM yMEHBINMIACh A0 V1 = 6 xm/a.

Cuna conpoTUBJIEHHs BOABI NMPONOPLHOHAIbHA CKOPOCTH JBMKEHHUS JoAku. Halitm ckopocThb
JIOJKH 4Yepe3 | MUH 1ociie OCTaHOBKH MOTODA.

3. KpuBas npoxomutr uepe3 Touky (2; -1) m obmamaer TeM CBOMCTBOM, UYTO YIJIOBOH
K03 PUIIMEHT KacaTeabHOH B JIOOOH ee TOYKe HpPOMOPLUOHAJEH KBaJpaTy OpAMHATHI TOUKU
KacaHus ¢ K03 durmenrom nponopiuoHansHocTd k = 3. HaiiTu ypaBHeHHe KpUBO.
4) Utoru 3aHsTust

Ne Bun paboter | bamis IMoamuce
1. TEOpUs

2. YIPA)KHEHUS

3. THII. pacyeT

UTOT
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[Ipaktuueckas padora Ne 31. luddepeninuanbubie ypaBHEHHUS.

Lenp paGoThl: 0000MIUTE U CUCTEMATH3UPOBATh 3HAHUA 110 TEME, IPOKOHTPOIUPOBATh YPOBEHb

ycBOeHHUs 3HaHU# 1o TeMe. CriocobcTBOBaTh PopMupoBaHuio cieayrommx kommnereHnwit: OK 2,
OK 3, OK 6, OK 8.

Xon paboThI:
CamocTOsATeIbHOE BHIMOJHEHNE KOHTPOJIBbHON paboThI. (CaMOIpOBEpKa 1Mo TaloHy pemeHus(
1. Haiitu obG1iee pernieHue ypaBHEHHS:
(x—y)dy — ydx=0
2. Haiiti yacTHOE pelieHrne ypaBHEHUS, YIOBICTBOPSIOIIEE YKa3aHHBIM HaYaJIbHBIM YCJIOBHSIM:
3xy’ = 2y +9xy =lppux=2
3. Haiitu ob1ee pelieHue ypaBHEHUS:
dy_9x2 +y2 + xy
a2

4. Haiitn yacTHOE pCHICHUC YPABHCHUS, YAOBJIICTBOPAOMICC YKA3aHHBIM HAYAJIbHBIM YCIIOBHUAM:

(x+2y)dx+(x—2y)dy=0;y =15 npu X = 1

5. Haiitu o6miue pemieHus: ypaBHEHHI:

y’ -4y’ +13y=0;

y” _ 2y,_ 3};0;

y” _ y,_6Y=0.

OneHuBaHue NPOU3BOANUTCS B COOTBETCTBUH C YHUBEPCATbHON HIKANOH (Tabinia).
KauectBennas OIICHKA WHIMBUTYaTbHBIX

[TpouieHT pe3yNbTaTUBHOCTH .
00pa3oBaTeNbHBIX JOCTHKEHUN

(paBUIIBHBIX OTBETOB) =
Oami (oTMeTKa) BepOaIbHBINA aHAJIOT

6-7 5 OTJINYHO

4-5 4 XOpOIIO

3 3 YIOBJIETBOPUTEIHHO

2 1 MeHee 2 HEYJOBJIETBOPUTEIIBHO

Paznen 6.Psaapr.

[Ipaktuueckas padora Ne 32. PemieHue 3a1a4 Ha CXOAUMOCTD YHCIIOBBIX PSIOB.
[enb paboTel: GopMUPOBATH YMEHUE BBHIMONTHITH pa3loKeHUe GYHKIIHHA B Psi.
CnocoOcTBOBaTh popmupoBanuto cneayromux kommnerenmwii: OK 6, OK 8, I1K 1.2.

Xon paboThI:
1) [oBTOpEHME TEOpEeTUIECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
e JlaliTe onpeaeneHre YucaoBOro psaaa.
o IlepeuncnuTh BUABI PSJIOB.
e JlaTh ompeneneHue MOHATHIO «CXOISIIHICT» U «PACXOISAITUICS P,
e Cdopmymuponats npusHak Jlamambepa.
e 3anucarh OOIUN BUJ TPUTOHOMETPUIECKOTO psia Dypre.
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2) Ilpumep TumoBOro pacyera: (BCel TpyMIoi, BMECTE C MPEIOAaBaTEICM )

NeNel,7, 13.
1. HaiinuTe niepBbie YeThIpE WICHA psiia MO 3aJaHHOMY WIEHY:

1. _ 1 4. _ 3n+1

U= 2n+ D2t U =z + 131
2. _ n+1 _ 3n-—-2

U = o0 — 1)3n1 5 tn Tz — 1)3n-1
3. _ 3n+2 6. _ 1

' T Bn— 12t I T 2R3 —2n)

2. Haiftu ¢popmyity o01iero ujeHa psja 1o ero JaHHBIM EPBbIM WICHAM:

7. 1-8+27—-64+125-216+343—.... 10. 1 3 + 5 4 7 4

1 1, 1 1 % All ? 81;
8. _+_+_+_+...

11. 4.

2 4 8 16 3 5+7 9+
9. 1 2 3 12. 1 1 1

—= = e —+++

2 4 5 2 4 6

3. Haiitu npeaen yacTuuHOM cymMMsbl psiaa limy, ., S,u clenarbh BBIBOJ O CXOJUMOCTH MU

pPacxXoauMOCTH psaa:

13. i 1 16. i 1
n(n+1) 4(n+1)
n=1 n=1
14. d 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 n=1
4. VccnenoBath psijl Ha CXOAUMOCTb, IpUMeHssl mpu3Hak [lamambepa:
19. i n 22. i 2n+1
3-20 2
n0=01 — n=1
20. 1 ’s z
n* ' (n+ 1) 3n
n;l n=1
21. 3n—1 24. Z“‘;m +x2-1
2n n=1
n=1
3) CaMocTosiTeTbHOE BBHIMOJTHEHHE THUIOBOIO pacueTa (CaMOMpoBEpKa IO D3TaJOHY
peleHus)
Bapuant | 3amanuwe | 3aganue | 3amaHue
1 2 3
1 2 8 14
2 3 9 15
3 4 10 16
4 5 11 17
5 6 12 18

4) Utoru 3aHsTust



No Bun pabotsr | bamisr IToanuce
1. TEOpUs

2. yIpaKHECHUS

3. THUII. pacyeT

UTOT

[TpakTuueckas padora Ne 33. Paznoxxenne DneMeHTapHBIX PYHKIUMA B

CTEIIEHHOU PS/I.
Lens paboThl: MpHOOPECTH HABBIKK pa3ioKeHus PyHKIUU B psag MakiopeHa.

Cnocob6cTBoBaTh (hopmupoBanuio cienyronmx kommerennuii: OK 3, OK 5, TIK 1.4
Xon paboThI:

1) [ToBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e JlaliTe onmpeeneHue YUCIOBOTO psa.
e [lepeunciautb BUABI PSAIOB.
e JlaTh ompeneneHue MOHATHIO «CXOISIIMICT» U «PACXOIALIUICS PAI.
o Cdopmynuposars npusHak lamamoepa.
e 3anmcaTh OOUIHIA BUJ TPUTOHOMETPHUYECKOTO psiia MakiopeHa.

2) Ilpumep TunoBoro pacyera: (Bceil rpyIioil, BMeCTe C MPENo1aBaTeIeM).
1. Pa3noxuts GyHKIUIO B psA MakiiopeHa. 0 4WICHOB TPEThETo MOPsAKa:
a)
6) f(x)=cosx

x+1,

B) f(x)=

3) CaMOCTOSTEeIIbHOE BHIIIOJTHEHHE TUIIOBOIO pacucTta (caMonpOBepKa 110 3TaJIOHY peH_IeHI/I}I)
Paznoxuth (I)YHKI_II/II-O B pAx MaKHOpeHa. A0 YWICHOB TPCTHETO MOpsAAKaA:

l -
x—27

a) ()=

1
6) f(x):ﬁ; f(x) =ex+1.
B) f(x) = sin 2x

4) Utoru 3aHaTus

No Bun pabotsl | bamibt IToamuce
1. TEOpUs

2. YIPA)KHEHUS

3. THII. pacyeT

UTOT
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