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|. Tlactopt

Il.3ananus

I11. [TakeT sx3ameHaTOpa
III a. YcnoBus

I11 6. Kputepuu orneHku

Conepxanue



|. IlacnopT

1. Mecto qucuumiuabl B ctpykrype IHIICC3

JlucuumuinHa BXoAuT B MaTemMaTuueckuii U o0 €CTECTBEHHOHAYYHBIN IIUKIT —
EH.01, sBasercs yacteio IIIICC3 B coorBerctBuu ¢ ®I'OC CIIO mo HampaBieHUIo
noaroroBku 1o  cnemuansHoctd  09.02.07  «HpOpManMOHHBIE CHUCTEMBI |
MPOTPAMMUPOBAHUE.

2. esu 1 321244 IMCUUIIMHBI

B pe3ynbrare nuzydeHus: AMCUUILTMHBI 00YyYalouics J0KEeH

yMeThb:

-BeIIIONHATE  Onepanuu  HaA MaTpyUllaMUd M pellaTb CUCTEMBbl JIMHEMHBIX
YPaBHEHU;

-Pemrars 3aga4n, uCnoyIb3ysl ypaBHEHHUS NIPSMBIX U KPUBBIX BTOPOTO MOPsJIKa HA
IUIOCKOCTH;

-IIpumensaTs MeTo1bl AU(HEpPEHIINAaTLHOTO U UHTErPaIbHOIO UCUUCIICHUS;

-Pewate nuddepennnanbHbie ypaBHEHNUS;

-IIonp30BaTHCS MOHATUAMHU TEOPUU KOMIUIEKCHBIX YHCEIL.

3HATh:

-OCHOBBI MAaTEMAaTHYECKOTO aHaJIN3a, JIMHEWMHOW anreOphl M aHAIMTHYECKOU
reOMETPUH;

-OcHOBBI TUPPEPEHIINATBHOTO U UHTETPAIBHOTO UCUHUCIICHUS;

-OCHOBBI TEOPUHU KOMIUIEKCHBIX YHCEIL.

3. TpebGoBanus K pe3yJibTaTaM U3YYeHHSI.

OK 1. BeiOupaTts criocoObl pemieHus 3aaad mMpoecCHOHANBHON NeSITebHOCTH,
NPUMEHHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 5. OcymecTBiuiTh YCTHYWO M NHUCBMEHHYKH) KOMMYHHUKAlMIO Ha
rOCy/IapCTBEHHOM SI3BIKE C YyYE€TOM OCOOCHHOCTEH COLMAIbHOTO M KYJBTYpHOTO
KOHTEKCTA.

4. OcHOBHbBIE BU/IbI 3AHATHH U 0COOEHHOCTHU UX MPOBEIEHUS.

4.1 Teoperuueckuii Kypc.

Teopernyeckuii Kypc 6a3upyercs Ha U3YUEHUU CIETYIONTUX Pa3IeIOB:
Paznen 1. JluddepennuanbHoe ncuucienne GyHKIMN OJHOM TepeMEHHOM
Paznen 2. UaterpanbpHOE McUUCieHne PyHKITUU OJTHON TIEPEeMEHHOM
Paznen 3. OObikHOBeHHBIE U(depeHITNaTbHBIC YPAaBHEHUS

Paznen 4. OcHOBBI TEOPUH PSTIOB

Paznen 5. DneMeHThI TUHEHHON anreOphl

Paznen 6. OCHOBBI BEKTOPHOM aJireOpbl U aHATUTHYECKON reOMEeTpUuu

4.2 JlabopaTopHO-IPAKTHYECKHE 3aHATHUS
Kommnekc JIII3 cnocobcTByeT TOMy, UTO OOy4aroUIMiicsi yMeeT NpPUMEHSTb

3HaHUA, YTOOBI MPOJAEMOHCTPUPOBATH MPAKTUUECKHUE HABBIKU:
No Tembl Yacel OK, IIK




1 | Beruucnenue npenenon OK 1,0K5

2 | InddepernupoBanne CIoKHON QyHKINN OK1,0K5

3 [TonHoE HUCCIEI0BAaHNE byHKIIH U OK 1, 0K 5

nocTpoeHue rpaduka.
Kontposnbnas pabora Nel

4 | UuterpupoBanne  (GyHKUMH (METOA  3aMEHBI OK1,0K5
NePEeMEHHOM, METO/I MHTETPUPOBAHUS TI0 YACTSM)

5 | Tpuronomerpuueckas u mokasareabHasi (HOpMBI OK1,0K5
KOMIIJIEKCHBIX YHCET U MIePeX0]l OT
TPUTOHOMETPHUIECKOU (POPMBI KOMILIEKCHOTO
qucya K alnredpandeckomn

6 | Pemenust oqHOPOAHBIX M depeHInaTbHBIX OK1,0K5
YpaBHEHUH U JIMHEUHBIX UG (DHepeHInaIbHbIX
ypaBHeHU | mopsiaka

7 | PerieHust TMHEHHBIX OJHOPOIHBIX ypaBHEHUIA || OK1,0K5
MOpsAJIKa MOCTOSTHHBIMU KO3 (DUIIUEHTAMHU.
Kontposnbhas pabora 2

8 | UccnemoBaHme YUCIIOBBIX PSJIOB Ha CXOJIUMOCTD OK 1,0K5
no npusHaky [lanambepa u npusznaky Komm

9 | BemonHeHre ASWUCTBUI HAl MAaTPUIIAMH, PACUET OK 1. 0K 5
onpenenuTeNiel U ClIocOObl MX BHIYUCICHUS

10 | Pemenue cucteMbl TUHEHHBIX YpaBHEHUN OK1,0K5
meronoMm Kpamepa n merogom ['aycca

11 | KontposbHas pabora 3 OK1,0K5

12 | BerancneHue cKaasipHOTO, BEKTOPHOTO, OK1,0K5
CMEIIaHHOTO MPOU3BE/ICHUN BEKTOPOB

13 | CocraBiieHre ypaBHEHHUH MPSMBIX U TUIOCKOCTEH OK1,0K5
B IIpocTpaHcTBe. KpuBbie BTOPOTO MOpsiaKa

14 | KontposbHas pabora 4 OK1,0K5

5. Buabl 1 criocoObl KOHTPOJIA Tekylmnii KOHTPOJIb U OIICHKA PE3YJIbTaTOB

N3YUYCHUA JUCHHUIINIMHBI OCYIICCTBIIACTCA IMMPCIIOAaBaTCJIEM B ITPOUECCE YCTHOI'O

OIIpocCa 1o TeMaM, IIPOBEPKHU U 3aIIUTHI OTUCTOB 110 BBIITOJHCHUIO ITPAKTUYCCKHUX U

71a00paTOPHBIX padoT.

@OpMBI M METO/BI OLICHKH PE3YJIbTATOB

Pesynprarel Pesynbrarsl
oOyueHusi (ymMeHus, |0OydeHus o0yueHHs
3HAHUS) (271EMEHTBI

KOMITETCHIIHI )




B pesynbrare
U3Yy4YEHUS
JTUCHUTITUHBI
oOyyJaronuics
JOJKEH YMETh:

V1. BeIOIHATH OK1 [IpoBepka BBINOJIHEHUS TPAKTUYECKUAX
olepaluy Haj OK 5. 3aJlaHuM 1o TeMaM «BrloJiIHeHHe IeCTBUN
MaTpULIAMH U HaJl MaTPULIAMH, pAcU€T ONPEACIUTENCH U
penaTb CUCTEMBI CHOCOOBI X BBIYMCIECHUA, «Pemienne
JIMHENHBIX CUCTEMBI JIJMHEUHBIX YPAaBHEHUH METOJIOM
YpaBHEHHU Kpamepa u metonom ["ayccan

V2. Pewats 3agaun, | OK1 [IpoBepKa BBINOJHEHUS TPAKTUYECKUX
HCIOJIB3YA OK 5 3aganuil no teMe «CocTaBJIEHHE ypaBHEHHM
YPpaBHCHIHS HPAMBIX IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBEN
Y KPUBBIX BTOPOTO
MopsiiKa Ha
IJI0CKOCTH

V3. ITpuMeHsTh OK1 IIpoBepka BBINIOITHEHUS TPAKTUYECKUX
METOMbI OK 5 3amanuii o Temam «/{uddepennuporanue
mubdepeHnmanbHoro CI0KHON QyHKIUK», «IT0JIHOE HCCIEN0BaHNE
Y UHTErPAIILHOTO
- (GYHKLIMH U TIOCTPOEHUE Tpadukay,

«MHTerpupoBanrie GyHKIMHU (METO 3aMEHbI
NIEPEMEHHOM, METOT HHTETPUPOBAHMSI 1O
JaCTSM)»

V4. Pematp OK1 IIpoBepka BBITOIHEHNS IPAKTUYECKUX
muddepenumansapie | OK 5 3a1aHUM BO BPEMsI 3aHATHS I TEMAM:
YpaBHEHUS; «Pemenus oqHOpoAHBIX U PepeHInanTbHbIX

ypaBHEHUH U TUHEHHBIX MU PEepeHITNATBHBIX
ypaBHeHuil | nopskay, «PeleHns TMHeMHbIX
OJHOPOJHBIX ypaBHeHUM Il nmopsaka
MOCTOSIHHBIMU KO3 PUITMEHTAMIY

V5. Ilonb3oBatbCs OK1 [IpoBepka BBINIOJIHEHUS TPAKTHYECKUX
NOHATHUSMU TEOPUU OK 5 3amanuil o teme « Tpuronomerpuyeckas u

KOMIIJICKCHBIX YHCEI

nokasarenbHast (POpPMbI KOMILIEKCHBIX YUCEI U
NEePEexXo]l OT TPUTOHOMETPUUYECKOI POPMBI
KOMIUIEKCHOT'O YHCJIa K anredpanveckoin




B pesynbrare

U3YyYEHUS
JTUCIUTUTUHBI

oOyJaromumncs

JOJKEH 3HaTh:

31. OcHOBBI OK1 — 3HAQHWE  AJNrOpPUTMA  PEUIEHUS  CUCTEM
MaTeMaTHYeCKOrO OK 5 JUHEWHBIX YpaBHEHUW METOJAOM  OOpaTHOM
AHAIN3a, THHCHHBIH maTpulbl, o (opmynam Kpamepa, meromom

l'aycca
anreOpel H
. — ONpENENICHHE CKAISIPHOTO, BEKTOPHOTO U
aHAJTUTHIECKON CMEILIAHHOTO POU3BEICHUS BEKTOPOB, CBOWCTBA
TE€OMETPUHU 3HaHUE YPaBHEHUU MPSIMBIX U KPUBBIX BTOPOTO
MOpsIIKa

32. OCHOBBI OK1 - 3HaHWE OCHOBHBIX MTOHATUH
III/I(b(l)epeHHI/IaJIBHOFO OK 5 III/I(l)(bepeH]_II/IaJIBHOFO U UHTCI'PAJIBHOT'O
U HHTErPaTbHOTO VCUYUCIICHMUSL:

HCHHCICHUA — IpUEMBI BBIYHUCIICHUS IIPEIEIIOB,

3amMevaTeIbHbIE TPEACIIbL;

- KJaccuduKaius TOYeK pa3pbiBa PyHKIINU;

— 3HaHUe npaBuil TUPPepeHIIMPOBAHUS U
MIPOU3BO/IHBIE OCHOBHBIX 2JIEMEHTaPHBIX
byHKIHHA

— BOCITPOM3BEACHUE aTOPUTMA MOCTPOCHUS
rpadgukoB GYHKIIUN C TOMOIIBIO IPOU3BOTHOM

— 3HaHWE TaOJUYHBIX UHTETPAJIOB

— pelaTh UHTErpaJibl METOJOM 3aMEHBI
NEPEMEHHOM, UHTETPUPOBAHUEM TI0 YACTSIM.
UCIIOJIb30BaTh MPUIIOKEHUE ONPEICTICHHOTO

HWHTErpasa K BBIYMCICHUIO IUTOIaACH MIOCKUX

¢buryp, o0beMOB TN BpalieHus, MyTH,

MMPOMJIEHHOTO TOYKOU

33. OcnoBel Teopun | OK 1 - 3HAaHHWE OCHOB TE€OPUU KOMIUIEKCHBIX YHCEIL:
KoMIUIeKCHbIX unucen | OK 5 OIIPEIEIIEHUE KOMIUIEKCHOTO YHCJIa,

T€OMETPUYECKOE TIPEICTABIICHUE
KOMIUIEKCHBIX YHCEI; aJIre0pandecKyto,
TPUTOHOMETPHUYECKYIO U TIOKAa3aTEeIIbHY IO
(hOpMBI KOMITJIEKCHBIX YUCEIT




Kosan4yecTBeHHas1 olleHKA pe3yabTaTa (0T «2» 70 «5» 0aJlJIOB) U ONpeIeseTcs B
pe3yJibTarte:

- TEKYILEro yCTHOrO OIpoca Mo TeMaM;

- IPOMEXKYTOYHBIX TUCbMEHHBIX Pa0OT.

Kontpoabnasi pabora Nel
BapwuanT 1
1. Bpluncante Npou3BOAHYIO CAEAYIOMUX (QyHKIUII:
A)y=x3+3x2—-5

sinsinx
B) y - cosCOS X
B) y =cos cos (2x — 7)
2
X
Ny=—
x—2
2. Uccnenyiite u noctpoiite rpaduk GyHKIUU:
y = —2x? + 4x
BapwuanT 2

1. Beruucnute npou3BOHYIO CAEAYIONUX (PYHKIIHINA:
A)y=3x*—2x2+7

COSCOS X

by =—
B) y =sinsin (3x + 1)
1
r)y - (1_x3)5
4x+1
Ny=_—

2. Uccnenyiite u moctpoiite rpaduk GhyHKIUN:
y=2x3—3x2—-12x -1

Bapuant 3Bbruncnure npou3BoiHYO cieayomux Gyakuit: A) y = 4x3 + x2 — 7x
S5coscos x

By =—-
B)y =3x
2x
DY=
Ny=Vx2—4x+6
1. Uccnenyiite u moctpoiTe rpaduk QyHKIIIH:
y=—x3—6x2+16




Bapuanr 4
1. Bpluucnure mpou3BOIHYIO CIEIYIONTUX (OYHKITHIA:
A)y=4x>—3x3+7x

__ bcoscosx
B) " Ssinsin x
B)y = 2x
1
Dy= (x2+3)6
3-2
Ny ==

2. Uccnenyiite u mocTpoiite rpaduk GhyHKITUN:
y=x*—5x2+4

KounrpouabHas padora Ne2

Nel. Haiitu yactHoe penienue qudPepeHnanTbHOro ypaBHEHUS:

B-1 B-2

dydx = (X2 +1)dY | ey y(1)=4 (x2+1)dy=xydx, eciu y( J3 )=2

Ne2. HaiiTu yactHoe penienre 1udPepeHnanbHOro ypaBHEHUS:

B-1 B-2

y +4y-2=0, ecim y(0)=1,5 y =4y-2=0ecimu y(0)=1,5

Ne3. Haiitu yactHoe pernierune nudPpepeHinanrbHOro ypaBHEHUS:

B-1 B-2
d? d?
—S=6t—4, d_sze —S:6t+8, d_s_
dt? , ecan $(2)=5u dt pu dt? , ecan $(-2)=12 u dt
t=2 npu t=-2.

Ne4. Haiitu o6miee pemenne quddepeHnnaibsHoro ypaBHEHUS:

B-1 B-2

d2y d d’y d
_y+_y_6y:o, _y—_y—2y=0,
dx?  dx dx?  dx

NeS5. Haiitu o61ee perenne audpepeHnnanbHOro ypaBHeHUS:



q2 d K d
Y 4¥ 50 S 6¥ 3o,

dx 2 dx dx 2 dx

Kontpoabnasi pabora Ne3
Bapuanr 1

1. Beruncnure cuctemy ypaBHeHui metosnom Kpamepa: {(5x —2y =73x+ 4y =25

2. Boruucnure cucteMy ypaBHeHuM metogom [Maycca:{x1 — 3x2 +x3=—7 2x1 + x2 —
2x3 =4 —2x1+ 2x2 — 3x3 =2

3. Beruncnute cuctemy ypaBHeHui MetogoMm Kpamepa: {2x1 +x2 —x3=9x1 —x2 +
3x3=—1x2—2x3=4
BapuanT 2

1. Beiuucnure cucremy ypaBHenuit metogom Kpamepa: (8x +4y=74x+2y=9

2. Boruucnure cucteMy ypaBHeHudM metogom [aycca: {2x1 —3x2 +x3=9x1 — 2x2 +
2x3=—42x1+x2—2x3=—1

3. Beruucaute cucremy ypaBHeHuit metoiom Kpamepa: {x1 + 2x2 —5x3 =9 3x1 —x2 +
2x3=2x2—5x3=1

BapwuanT 3
1. Beruncnure cuctemy ypaBHeHul metonom Kpamepa: {2x —3y=—3 —6x+9y =9

2. Bpiuucnoure cuctemy ypaBHeHuit metogom [aycca: {2x1+x2—x3=9x1—x2+
3x3=—1x2—2x3=4



3. Beiuucaure cucremy ypaBHenuit metonom Kpamepa: {x1—3x2 +x3=—72x1+
X2 —2x3=4—2x1+2x2—3x3=2
Bapuanr 4

1. Beruucnure cucremy ypaBHeHu MetonoM Kpamepa: {(2x +3y =135x—y =7

2. Boruncnute cuctemy ypaBHeHHI MeTonom ['aycca: {x1+ 2x2 —5x3=93x1 —x2 +
2x3=2x2—5x3=1

3. Beruuciute cucremy ypaBHeHuit metosiom Kpamepa: {(2x1 —3x2 +x3 =9 x1 — 2x2 +
2x3=—42x1+ x2— 2x3=—1

Konrpoabnas Ne4
Bapuanr 1

1) Haiiru YIOJI MEKJTy BEKTOpaMu au b , ecam & =1 +2]+3K,
2)  Jlamsl Bepmmubl Tpeyroiabhuka A(0; 1), B(6; 5), C(12; -1). Haiitu
ypaBHEHUE BBICOTHI, IPOBEICHHOM U3 BepInuHbI C.
3) Haiitu ypaBHeHue runep0O0sbl, BEpPIIMHBI U (POKYChI KOTOPOM HAXOASTCS B
X2 y?
_ 4+ =1
COOTBCTCTBYIOIINX BCPIINHAX U (bOKycaX 3JuuIca 8 5 . CxeMaTu4HO IIOCTPOUTH
KPHUBYIO.

—

4)  Tlpu kakoM M BeKTOpsl 3 = mi+] b =3i-3j-4k NEPIEHANKYIISIPHBL.

Bapuanr 2 )
1) Haitmu yron MexIy BekTopamm du b, ecim  2=3 +4]+5K,
b =4 +5j -3k

2)  Hansl Bepmmubl Tpeyroabuuka A(0; 1), B(6; 5), C(12; -1). Haiitu
YPaBHEHHE MEIMaHbl, TPOBEAECHHOM U3 BepinHbI C.
3) JlaHo paBHEHME KpUBOM B JEKapTOBOM IIPSAMOYIOJIBHOM  CHUCTEME

2 2
(x+5) ~ y_ _1
koopauHat 16 9 , HATH (OKYCHI M IKCIEHTpUCUTET. CXEeMAaTHUUHO MTOCTPOUTH
KPUBYIO.
4) [Ipssmass oTCcEeKaeT Ha KOOPAMHATHBIX OCSX PAaBHBIE IOJOKUTEIbHbBIC

otpeskn. COCTaBUTh ypaBHEHHE HPSAMOIA, €CJIH IUIOAAb TPEYTOILHUKA, 00Pa30BaHHOTO
STHMU OTPE3KaMHM paBHA 8 cM>.

Kpurepuu oneHok:

OIICHKA «5» - TIPH BBITIOJIHEHUH BCEX 3aJIaHUN U aKKypaTHOM O0()OPMIICHHH;

OIIEHKA «4» - MPU BBIMOJHEHUH BCEX 3aJIaHU, HO C HEJIOYETaMHU.

olleHKa «3» - npu BbinogHeHun 50% 3a7aHuii, UIU BBITIOJHEHO 2 3aJIaHUs, WIH
XOJ1 pelieHus BEPHBIN, HO JOMYIIEHbI BEIYUCIUTEIIBHBIC OITHOKH.



HNr1oroBblii KOHTPOJb W OLEHKA pE3yJbTaTOB M3YyYEHHMS JUCLUILIMHBI
OCYLIECTBIISAETCS IIPENOJABATENIEM B IIPOLIECCE DK3aMEHA.

Bonpocs! u 3aganus Kon

HepequL TCOPETHYECCKUX BOIIPOCOB

1.  Marpuusl. OCHOBHBIE TOHATHS. V.1,3.1
2.  Omnepanuu HaJl MaTPUIIAMH, UX CBOMCTBA.
3.  Omnpenenutenu 2-To u 3-T0 NopsaKa. Beraucienne onpenenurenei 3-
r'O MOPSAIKA MO MPaBUITY TPEYTOJIbHUKOB.
4. OOparHas MaTpula U €€ BEIYHCIICHUE.
5.  Panr marpuripl.
6. Cucrembl TUHEHHBIX ypaBHEHUN. OCHOBHBIE TOHSTHSI.
7. HexoTtopsie MeTObI pernienus JuHelHbIX cucteM (Mertox [Maycca,
npaBuio Kpamepa, MmaTpuuHbIi METON).
8.  BekTopsl, IMHEIHBIC ONepaliuy HaJl HUMHU. v.2,3.1
9. JlexapTOBbI NPAMOYTOJIbHBIE KOOPJIMHATHI B TPOCTPAHCTBE.

Koopaunatel BekTopa.
10. CkansapHoe Ipon3BeICHNE BEKTOPOB.
11. BekTopHOE NpOU3BEACHUE BEKTOPOB.
12. CwmemaHHO€ IPOU3BEICHUE BEKTOPOB.
13. Oobuiee ypaBHEHHE IPSIMOM, €TO YACTHBIE CITyYaH.
14. VYpaBHeHue NpsIMO B OTpE3Kax.
15. VYpaBHeHuUe npsIMOiA, TPOXOIAIIEH Yepe3 ABE TOUKH.
16. Oxpy»HOCTb, €€ ypaBHEHUH.
17. Dnnurnc, ero ypaBHEHHE.
18. T'umepOoina, ee ypaBHEHHE.
19. I[lapabomna, ee ypaBHEHHE.

20. YwmcrnoBbie OCIEA0BATEIFHOCTH M apu(PMETHUSCKUE TCHCTBUS Hal V.3,32
HUMHU. MOHOTOHHBIE, OTPaHUYEHHBIE MTOCIIEI0BATEIBHOCTH.
['eomeTpuueckoe n3o0paxxeHue.

21. Ilpenen mocieaoBaTeIbLHOCTH (ONpeeIeHrne, TeOMETPUIECKU
cMmbici). CBoMcTBa npejena.

22. lIlpenen pyukiuu (onpeneneHus, reomeTpuueckuii cMmbicn). [lpenen
CYMMBI, IPOU3BEACHUS, YACTHOTO.

23. Heonpenenennoctu s GpyHkuuii. CriocoObl X pacKpbITHS.
3ameuaTeNbHbIEe MPEAEIBI.

24. HenpepbIlBHOCTH (PYHKIIMH B TOUKE (ONpeieTIEHUE, CBOMCTBA).

25. Touku pa3pbiBa QyHKIUHU, UX KIACCUPUKALUS.

26. Ormpenenenue npon3BoAHoM. ['eomerpuueckuit, pusnueckuii cmpici. | Y.3, 3.2

27. CBsi3b MEX1Y CYLIECTBOBAHUEM MTPOU3BOIHON U HETIPEPHIBHOCTHIO.
Ta6nuna npousBoaubixX. [IpaBuna auddepeHpoBaHusl.
[IpounsBoaHas CIOKHOU (PYHKITUH.

28. Huddepennuan ¢pynkiuu. CBs3b NPoU3BoIHON U nuddepeHimana.
["'eomeTpudeckuii cmbica auddepeHnnana.




29.

[TpaBuno Jlonmrans.

30. DOkcTpeMyMbl QYHKITUN OJTHON AEHCTBUTEIBHON TTEPEMEHHOM
(HEe00X0IMMOE YCIIOBHE IKCTPEMYMa, JOCTATOYHBIE YCIOBUS).
31. BrImykiocTh, BOTHYTOCTh PYyHKIMH. TOUYKH meperndoa. ACUMITOTHI.
32. Heomnpenenennplii mHTErpas (ONpeaesieHne, CBONCTBa, TabauIa v.3,32
nepBooOpa3HbIX). MeToa MoICTaHOBKY B HEOIIPEIETICHHOM
uHTerpane. UarerpupoBanue mo gactsam. OnpeeieHHbpId HHTeTpal
(ompenenenue, CBOMCTBA, METOIbI MHTETPUPOBAHMS).
33. [punoxxeHue onpeneaeHHOro HHTErpaia B TEOMETPUH.
34. Ywucnossie psaabl. OCHOBHBIC MOHSATHS. V.3,32
35. HeoOxoauMebIii 1 JOCTaTOYHBIC TIPU3HAKHA CXOIUMOCTH
TTOJIOKHUTEITBHBIX PSJIOB.
36. CrTeneHHbIE PSIIBL.
37. PasnmokeHme dIeMEHTapHBIX (DYHKITHI B CTEIICHHBIE PSIIBL.
38. Juddepennuanbubie ypaBHeHUs. OCHOBHBIC TOHSATHUS U V4,32
OIpeIEIIECHNUSI.
39. VYpaBHEeHUS C pa3ACISIONIUMUCS IEPEMEHHBIMU. AJITOPUTM PEIICHUS.
40. JluneitHble ypaBHEHHS. AJTOPUTM PEIICHHUS.
41. JluneitHble ogqHOpOAHBIC TU(dEepeHITnaATbHbIC YPABHEHHS BTOPOTO
nopsijika. AJITOPUTM PEIICHHUS.
42. Tlonsarue xomiuiekcHOro uncia. CTerneHn MHUMOMN €IUHUIIBL. vV.5,33
43. OmpeneneHue KOMIUIEKCHBIX YHCeN B anrebpandeckoit popme,
JeHCTBUS HaJ HUMH. | eoMeTpruiecKoe n300pakeHIEe KOMITJIEKCHBIX
qHcer.
44. TpuroHomerpuyeckas (hopma KOMILUIEKCHOTO yucia. JleiicTBus Hax
KOMITJIEKCHBIMU YMCJIAMH B TPUTOHOMETPUIECKOU Popme.
45. TlokazarenbHas (hopMa KOMIUIEKCHBIX YHCEIT, ICHCTBUS HaJl HUMHU.
ITepeBoa u3 0/1HO# (OPMBI KOMIUJIEKCHOTO YHCJIA B JIPYTYIO.
TunoBble NpakTHYECKHE 32AHUSL:
(7 8, (6 V1,31
Haiitu AB-2B" Jecm 4 %) (1 -3
1 -2 3
A=(-4 2 1 T_(_lg 5)
Haiitu AB, eciu 15 -3 ,B -5 020
\ ) \ )
0 1 3\
y N Iz 3 3|
Haiitu maTpuily, oOpaTHyto 1aHHOM MaTpuiie A= \ )
1 3 -5
2 4 3

Bprauciaute onpeaenuTesb -2 2 -1 .




[—X1+2X2—8X3=0
12x —X +5x =2
IxT—2% —x3=1

5. Pemmmts CJIAY metonom "aycca L
1 2 3
( X1 +Xo +X3 =1
X —2X +3X =6
1 2 3
6.  Pemuts CJIAY, ucnons3ys popmyiasl Kpamepa L X +X 45 =5
1 2 3
X1 + X2 +5X3 = —7
1 2X +X +X =2
1 2 3
7.  Pemmts CJIAY meronom 'aycca l X +3x +Xx =5
1 2 3
” ” o 2,31
8. ansl BexTophl 2 = (4-2-3) b =(6-32)  Bpryucnure: a b, ¥.2,3
(2a-3b)(a+2b), (a—b)?,
9.  Manm gBa Bekropa: @ = (7,-5-6) y b =(1,-2-3),
d) HalTU KOOPAMHATHI BEKTOPHOIO mpou3seaeHus [0l
b) HaiiTh momank MapauIeIorpaMMa t IO b TPEYrOJIbHHUKA,
MOCTPOCHHBIX HA 3THX BEKTOPaX.
10. [laub BekTopel @ = (2; -1; 2), b=(1;0;2), ¢ = (3; -2; 1). Beruuciaurs:
d) CMeMaHHOE MTPOU3BEICHUE BEKTOPOB;
b)  00BEM mapaienenuneaa, HOCTPOSHHOTO Ha BEKTOPaXx.
11. [aus! Bepiunbl Tpeyronbauka ABC: A (-2, 4), B (3, 1), C (10, 7). v.2,3.1
Haitru:
a) ypaBHeHHE CTOpOHBI AB; b) ypaBHenue BbicoTsl CH;
12. Jlaus! BepmuHbl Tpeyronbauka ABC: A (-2, 4), B (3, 1), C (10, 7).
Havitu:
a) ypaBHeHHE Meauanbl AM; b) ypaBHEHHE IPSIMO#, TIPOXOIAIICH
yepes BepiinHy C nmapauiesibHO CTOPOHE AB.
13. 3amnmcark ypaBHEHHUE MPAMOU, Mpoxosiei yepes Touky A(3, 1)
nepreHanKyIspHo Kk npsmoit BC, eciiu B (2, 5), C (1, 0).
14.  HaiiTi GoJbIIyI0 U MAJTYIO MOJIYOCH, (POKYCHI, SKCLIEHTPUCHUTET, v.2,3.1
2 2
JTUPEKTPUCHI JUTHIICA OX® +25y" =225 [TocTpowuTs 3rmIHIIC.
15. Haiitu QoKyChI, SKCIIEHTPUCUTET U ACUMITTOTHI TUTIEPOOJIBI
X'~4y* =16  [TocTpoutb rumepGoLy.
16. Ilo maHHOMY ypaBHEHHIO apabOJIbl COCTABLTE YPABHEHHE €€

JTUPEKTPUCHI, HAWAUTE KOOPAUHATHI (poKyca:

a)y? =8x, b) y2 =-9x, c)x? =4y, d)x?=-5y




17. Haiitu npenens! QyHKIUN V3,32
x? +2x-15 9x° +2x% -5 . JI+2x -3
im—— im— im~—
a) 5 x+5 ,b) o= xX°+5x+8 ,C) 4 x?—6x+8
18. Haiftu npeaensl QyHKINN C TOMOILIBIO 3aMeYaTEIbHBIX MTPEIETIOB
. sin13x Losinx 3 1
lim lim__—— : 2V - —
— | 1+7 X — 0 )x-
) e B b) 0 Varo_a, ) ImHTX) g lim(7x-6)s
19. Haiitu npou3BoAHYI0 QYHKIMH CAEAYIOMMX HYHKITHI:
a) v =x2-(1+7sin x)
b) y = X-arctgx
1+sin x
y= ;
c) 1l-sinx
4—-3x2 +x*
T
e) ¥ = (3x+5)arcsin x
20. Haiitu mpou3BOAHbBIC CIOKHBIX HYHKITUI:
a) y = (1+2x)*°
b) y =sin(2x3 + 5x - 2)
c) y = ctg(2x —3)
d) y=In(1+8cosXx)
e) y — 53X+6
f) y = arcctg (6x5)
g) y = (1- arctg5x)°
3x—ctgi
hlzl y=10 3
21. alTy peaebl, UCIOb3Ys MpaBuiio Jlonurans
. ef+e -2
im——
a) x—0 X2
. sin xe* —5x
im——
b) o0 4x2 47X
. 1-cos3x
lim——
C) %01 — oS 5x
. €% —cos 2x
im——
d) x>0 g% — cos 3X
22. WccnenoBaTh (PyHKIMIO Ha 3KcTpemMyMm. HaliTu Toukum neperuba u

WHTEPBAJIbI BEIMYKIOCTH QYHKITUH:
1
f(x)=_x3+x2-3x-5
a) 3
b) f(x)=2x3-9x2 +12x -2




23. Haiitu caeayronme HHTErpaibl: v.3,32
_[ x6—6x+5— 1
| - . ldx
a) _ X cos®y ) 5
_[ 3sin X —7C0S X + q
— X
bzl L sin?x 1+ x? J
24, AT cIeAyoIIe NHTErpalibl (METO0M 3aMEHbI IEPEMEHHOMN):
2 [(5-9x*)" x?dx
b) f(1—4x3 )cos(5+x— x* )dx
.[ (1—cosx) dx
c) (x—sin x)’
J dx
d) arcsin ® xv1-x2
25. Haiitu cienyromue HHTETPaIbI (TI0 YaCcTIM)
a) f (8x +1)e¥dx . b) f X sin 2xdx . c) Iarctgxdx
26. BpruncauTe UHTETPATIBI:
2
I(xz - 2x+5)dx
a) -1
7
I\/Bsin X +1 cos xdx
b) 0
°(1+Inx)’
[
C 1
) j- x3dx
d) ’ 5x% + 4
m/2
jsin % x cos xdx
E) n/4
27. BvraucauTs mioniaab GUTypsl, OTpaHUYEHHON MpssMor Y = X u
napaGooi ¥ =2x—x°
28. Haiitu nnomaas GUrypsl, orpaHU4eHHON JIUHUAMHU
y=-x2+10x-16,y = x+2
29. HccnenoBaTh psibl HA CXOAUMOCTD Y.3,32
i 3n i|( 3n ) i n’
2 =1 - Tz, - Al
a) n=1 ! b) n=1k ) ! C) n=1
30. Pemuts nuddepeHranbHbIE ypaBHEHUS: V4,32

a) xdx+ydy =0 b) dy:(xz—l)dx, ecnu y=4 npu x=1:




C) X(yz—l)dx4—y(x2+1)dy::0; d)

f) v -2y+y=0;

J) y' —4y'+13y=0 :

3
y=x

X ;e) y'+ytg x=cos? x:

K) v -y-2y=0

31. JlaHbl KOMIUJIEKCHBIE yncnaZ; = —2+5 y 2, =3-4i Haiitu: a) % +2;

6) Z, -2,

Z

B) %2,
32. IlpeacraBuTh B MOKa3aTeIbHON M TPUTOHOMETPHIECKOM (hopmax

queno 2= 3i-1,

v.5,33

I1. 3ananus (mo BapuanTam)

O6pa3ern PK3aMEHAITMOHHOTO 33]JIaHHUS:

09.02.07 «AndopmanuoHHbIE CHCTEMBbI H IPOrPAMMHPOBAHHE»

EH.01 «2neMeHThI BBICIIIEN MATEMATUKI)

I'AIIOY
«KazaHckui
TEXHUKYM
HapOJHBIX
XYJ0KECTBEHHBI
X TIPOMBICJIOB)

PaccmoTpeno
PEAMETHON
KOMHUCCHEN
[Ipencenarens
MamananueBa
qr.
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2024r.

3amanue

Bapuanr 1

YT1Bepxaaro

3am. nupekropa o YIIP
["abnpaxmaHoBa
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1. Tonstue nuddepeHunpoBaHUN PYHKIIUH.
2. Haiitu yactHoe pemienue ypaBHenue: ds = 4tdt, ecqiu nput =0,s =0
3. Bbruucnute Npou3BoAHYIO gaHHOU GyHkmmu: y =In In (x2 — 2x)

[IpenomaBarens: Mappanmmuna .M.
I11. ITakeT 3x3aMeHaTOpAa
IIT a. YcnoBus
HucTpykuus:

BHuMartenbHO pounTanTe 3a1aHue.

Bpewms Beimonnenue 3aganus — 30 MUHYT.
I 6. Kputepuu ouieHKH
Kpurtepnu oneHku 3a TeopeTudeckmii Kype.




OTBET OLICHUBACTCS OMMEMKOU «D», €CITU CTYJICHT:

. IIOJJHO PAcKpblI COJEpKaHHWE Marepuaja B 00beMe, MpPEeayCMOTPEHHOM
IPOrpaMMoOi U yUeOHUKOM;

. U3JI0KWJI MaTepHall TPAaMOTHBIM SI3BIKOM B ONPEACICHHOW JIOrMYECKOU
[IOCJIEIOBATENBHOCTH, TOYHO HCIIOJIB3YyS MATEMATHYECKYH0 TEPMHUHOJIOTHIO U
CUMBOJIUKY;

. MPAaBWJIBHO BBITIONHUI PHUCYHKH, YEPTEXKHU, TpapuKd, COMYTCTBYIOIIHE
OTBETY;

. [I0KAa3aJl  YMEHME  WUIIOCTPUPOBATH  TEOPETUYECKHUE  ITOJOKECHUS

KOHKPETHBIMU TPUMEPAMHU, TMPUMEHSATh WX B HOBOM CHUTyallUd TpPU BBINOJIHEHUU
MPaKTUYECKOTO 3a/1aHHUS;

. IPOJEMOHCTPUPOBAJI YCBOEHUE paHEE H3YYEHHBIX COIIyTCTBYIOLIUX
BONPOCOB, C(HOPMUPOBAHHOCTH U YCTOMYUBOCTb UCIIOJIb3YEMBIX ITPU OTPAOOTKE YMEHUMN
1 HAaBBIKOB;

. OTBEYaJ CaMOCTOSTENIbHO 0€3 HAaBOJMIIMX BOIIPOCOB IPENOJABATEINS.
Bo03MOKHBI 071Ha - IB€ HETOYHOCTH IPU OCBEILIEHUH BTOPOCTEIIEHHBIX BOIPOCOB WU B
BBIKJIJIKaX, KOTOPBIE CTYACHT JIETKO UCIPABUII 10 3aMEUYAHUIO NIPENOAABATEIS.

OTBET OLEHUBAETCS OTMETKOM «4», €CIM OH YIOBJIETBOPSAET B OCHOBHOM
TpeOOBAHMUSIM Ha OLEHKY «5», HO IPU 3TOM UMEET OJNH U3 HEAOCTATKOB:

. B M3JI0)KEHHM JOMNYyUIeHbl HeOOJbIIMe NpoOeibl, HE HCKA3UBILIUE
MaTE€MaTU4YECKOEe COEPKAHUE OTBETA,

. JOIMYIIEHBI OJIUH — J[Ba HEA0YETA IIPU OCBEILIEHUU OCHOBHOI'O COJIEPKAHUS
OTBETA, UCIIPABJICHHBIE 110 3aMEYaHUIO IIPETIOIABATENS;

. JOMyIIEeHbl OomMOKa wWiIn Oojee JBYyX HEIO0YETOB MpPU OCBELICHUH
BTOPOCTENEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO HCIIPABICHHBIC 110 3aMEYAHUIO
IIPETOIaBATEIIs.

OTMmeTKa «3» CTaBUTCS B CICAYIOITUX CITyJasiX:

. HEIOJHO WJIM HEMOCJEI0BATEIbHO PACKPBITO COJECPKAHUE MaTepualia, HO
MOKa3aHo 0011ee MOHMMaHuEe BOTPOCa M MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOUHbIE
JUIi  JajdbHEWIEero  yCBOEHUS  IPOTrpaMMHOr0  Marepuaia  (OmpejeeHHbIE
«TpeboBaHUsIMU K MAaTEMATUYECKOM MOATOTOBKE YUAITUXCS»);

. UMEJIMCh 3aTPYAHEHUS] WU JOMYIEHbI OIMOKU B ONPEEICHUN TTOHATHH,
HUCIOJIb30BaHUU MaTeMaTHYECKOH TEPMHUHOJIOTHH, yepTexKax, BBIKJIAIKaX,
HCITPABJICHHBIE MTOCJIE HECKOJIBKUX HABOASIINX BOMPOCOB MPEIOABATEIS;

. CTYIAEHT HE CIPABWICS C NPUMEHEHUEM TEOPUM B HOBOW CUTyalUHW IIPHU
BBITIOJIHEHUU TPAKTUYECKOTO 3a/aHMsI, HO BBITIOJIHWI 3aJaHusl 0053aTeLHOTO YPOBHS
CJIOKHOCTH 1O JTaHHOM TeME;

. MpA 3HAaHUM TEOPETUUYECKOrO0 MaTepuaa BbIABICHA HEAOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTMeTKa «2» CTaBUTCA B CIASAYIONIUX CITyJasiX:

. HE PAaCKpPBITO OCHOBHOE COJIEpKaHNE YUeOHOTO MaTepHaia;

. OoOHapy)KeHO HE3HAHWE WJIM HETIOHHMMAaHWE CTYISHTOM OOJbINeH WiIH
HanOoJiee BAKHON YacTH y4eOHOTO MaTepuana;



° AOITYIICHBI OIIMOKHA B OIIpCACIICHNN HOHHTHfI, IIpru HMCIIOJIb30BAHNH
MaTeMaTHUYECKOMN TCPMUHOJIOINHU, B PUCYHKAX, YCPTCIKAX HUIIN rpa(bmcax, B BBIKJIaJKaX,
KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOIAIINX BOIIPOCOB IIPCIIOaBATCIIA.

KpuTtepun oneHkH 3a BbINOJIHEHHE MMCbMEHHBIX PadoT.

OtmeTka «5» craBuTcs, eciu: paboTa BBIMOJHEHA BEPHO W TOJHOCTHIO; B
JIOTUYECKHUX PACCYXKJICHUSIX W OOOCHOBAHHMH PCIICHUS HET MPOOCIIOB M OMIMOOK; B
PEIICHUM HET MaTeMaTHYeCKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIMCKA, HE
SIBJISTFOITIASICS CJICICTBUEM HE3HAHMS MJIM HETTOHMMAaHUS yIeOHOTO MaTepHaa).

OTMeTKa «4» CTaBUTCS, eclid: paboTa BBIITOJIHEHA MTOJIHOCTHIO, HO 000CHOBAHUS
IIIarOB PEIICHHS HEJOCTAaTOYHBI (€CIM yMeHHEe OOOCHOBBIBATH PACCYXKIACHUS HE
SIBJISITIOCH CIIEIMAIbHBIM O0BEKTOM IPOBEPKH); JAOMYIICHA OJHA OIIMOKA WM JIBa-TPH
HeJI0UeTa MPH BBHITIOJHCHUH 3aJIaHUH;

OT1meTKka «3» CTaBUTCS, €CIIU: JOMYIIEHBI 00JIee OJHOM OMIMOKHU MiIu 0oJiee Tpex
HEJI0OYCTOB IIPH PEIICHUH 3aJJaHui; 0€3 HEJ0UETOB BHITIOJHEHO XOTS OBl OJTHO 3aJaHuE.

OTMeTKa «2» CTaBUTCS, €CIIH: JIOMYIICHBI CYIIECTBCHHBIC OITMOKH, TTIOKA3aBIIIHE,
YTO y4YaIIUHCS HE BIAJEET OOsS3aTCIBbHBIMA YMEHUSMHU IO JaHHBIM TE€MaM B ITOJHOU
Mepe; IPaBUIIHHO BBITIOJIHEHO HE OJTHO 3aJ[aHue.

Pazpabotuuk: TazernuHoBa A.A.npenogaBaTeb



