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1. IEPEYEHb IIVTAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUS 110
JUCIHUIIVIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMHU PE3YJIIbTATAMU
OCBOEHHS OBPA3OBATEJIBbHOM TPOT'PAMMBI

B]/I)I ACATEJIBbHOCTH BBIITYCKHUKA

I[I/ICL[I/IHJII/IHa OXBAaTbIBACT Kpyr BOITPOCOB, OTHOCAIINXCA K MMPONU3BOACTBCHHO-
TCXHOJIOTUYCCKOMY BHUAY HpO(bGCCHOHElJIBHOfI ACATCIIBHOCTU BBITYCKHUKA B COOTBCTCTBHU C
KOMIICTCHUOWAMU U BUJAAMU ACATCIIBHOCTU, YKa3aHHBIMU B y‘-I€6HOM IJ1aHE.

ean aucHMNINHBI

Lenpto mM3ydeHHs] TUCHMILIMHBI SBISCTCS 3HAKOMCTBO OOYYAIOMIMXCS C MECTOM H POJIBIO
MaTeMaTUKd B COBPEMEHHOM MHUpE, MHPOBOH KyJIbTYpEe M HCTOPHH;, (OPMHPOBAHUE JINYHOCTH
oOyuarouuxcs, pa3BUTHE WX UHTEIJIEKTa U CIIOCOOHOCTEW K JIOTUYECKOMY U aJlrOPUTMHYECKOMY
MBIIIJIEHUIO.

OO0ydeHne OCHOBHBIM MaTeMaTHYECKUM METOJIaM MPecieyeT Lelb Pa3BUTHs CIOCOOHOCTEN
MPUMEHATh CHUCTeMY (yHAaMEHTAlIbHBIX MaTeMaTHMYeCKUX 3HAaHUW Uil UACHTU(]UKaALMH,
(hopMyTUPOBAHUS U PEIICHUS TEXHOJOTHYECKUX MPOoOIeM 000pYyIOBaHHUs, a TAKKE OCYIIECTBIATh
MIOUCK, XpaHeHHue, o0pabOTKy M aHaIU3 UH(QOPMALUU U3 PA3IUYHBIX UCTOYHUKOB U MPEACTABIAThH
€€ B COOTBETCTBYIOLIEM BHUJIE.

3agauM QM CUUIITHHBI

3ajaul TUCHUIUIMHBI COCTOSIT B TOM, YTOOBI Ha MpUMEpax MaTeMaTUYeCKUX MOHITHH U
METO/I0B IIPOJAEMOHCTPUPOBATH 00yJarOIIUMCs JeHCTBUE 3aKOHOB MaTEPHAIbHOTO MHUPA, CYLTHOCTb
Hay4yHOTO MOJX0Ja, CHeU(pUKYy MaTeMaTUKU U €€ poJjib B HAyYHO-TEXHHMYECKOM IIporpecce, a
TaKkKe co3/1aTh (PyHIaMEHT MaTeMaTH4ecKoro oO0pa3oBaHHs, HEOOXOIUMBIM s pa3BUTUSA
po(heCCUOHAIBHBIX KOMIETEHIUH U JUIsl U3Y4EHUS MOCIEAYIOIUX U CLIUILINH.

Kog Conep:xanue Ilepevyennb miIaHMpyeMbIX pe3yJibTATOB
KOMIIeTEeHLIUH KOMI eTeH M it 00y4YeHHsI O AU CHUILINHE
1 2 3
3narthb

- BU/IBI ¥ CICLU(HKY HCTOYHUKOB JOCTOBEPHON MaTeMaTHYECKOH
undopmanun, (yueOHUKH, yaeOHbIE TOCOOUSI, KOHCIIEKTHI JICKIIHH,
UHTEPHET, HayJHbIE CTaThH).

TOTOBHOCTBIO - OCHOBHBIC MaTEMaTHYECKHE MTOHATHS X METOABI UCCIIIOBaHUS,
[IPUMCHSTH ~ CHCTEMY 0COOEHHOCTH MX IPHUMEHUMOCTH B Pa3HbIX HAyYHBIX 00IACTSX,
crielnUKy MaTeMaTHIECKUX CHMBOJIOB.

(hyHIaMEHTaTbHBIX

o Ymers
3HaHUHU . .
(MaTEMATHYECKIX - OCYILIECTBILATH LICICHATIPABICHHBII OMCK MaTEMAaTHICCKON

’ uH(bOPMALIHH; UCIIONB30BATh PA3INYHBIC HCTOYHUKN HHDOPMALIHH B

CCTCCTBCHHOHAYYHDIX, | cpoeji paGoTe; MPOBOXMTH aHATUTHUECKHE 0030pbI HHMOPMALIMH:
HHXCHCPHBIX A | crpyKTypHpOBaTh, MUHMMHU3UPOBATD, BBIIEIATH IJIABHOE, YCTAHABIUBATD
9KOHOMUYECKUX) VISl |cBs3u MeXTy 0a30BBIMH JIEMEHTAMU.

OIK-3 HIeHTHU(DUKAIINY, - Ha OCHOBE HaWJICHHOW WH(OPMAIINX BEIOHPATh ONITUMAIIBHBIN CIIOCO0
GbOopMyIUpOBaHUS W |pEIIeHHs MaTeMaTHYECKOH IPOOIeMbl M 3a/a4H; aHATH3HPOBATH
pelenus MOJTyYCHHbIC PE3YIIBTATHI U AeIaTh Ha HX OCHOBE BBIBOBL.
TEXHHYECKUX 1 |- TPAMOTHO IPHMEHATH OCHOBHBIE MATEMATHYECKHE CUMBOIbI, TIOHATHS U
TeXHOTOI MY ECKIX METO/IBI UCCIICOBAHMSL.

Baanern
pooiiemMm

- IpreMaMH BU3YalU3alii HHPOPMALIUK: PEICTABICHIE B BHIC
SKCILTyaTaluu

rpaduKoB, CXeM, TaOIIHII.
TpaHCIIOPTHO- - TEXHUKAMH BBITIOJIHCHHS PACUECTOB U BBIYUCIICHHH, HABBIKAMH

TCXHOJIOrMICCKUX MaTeMaTHYECKON 00pabOTKH PE3YIbTATOB U3MEPEHHUI U BHIYUCIIEHUIA,
MaIllMH ¥ KOMILUICKCOB |mpencTaBieHHS Pe3yIIbTaTOB B TpEOyeMOM BHIIE.

- HABBIKAMH PEIEHNUs 3a/[a4 U3 PA3HBIX 00JIACTEH MATEMATHKH.

- HaBBIKAMH WCIIONB30BAHUS WM3MEPHTENBHBIX W  BBIYHCIHTEIBHBIX
YCTPOMCTB, UH(OPMAIMOHHBIX TEXHOJOTUN IS BBITOIHEHUS PACUYETOB,
BBIYKCIIEHHH, COCTABJIEHNs H 0DOPMIICHHS PE3YIBTATOB PEICHHUS 3a/1aY.




2. MECTO JAUCHUILIAHBI B CTPYKTYPE OGEPA3OBATEJIBHOM ITPOT PAMMBbBI

Huctummmaa b1.65.09 Maremaruka siBisieTcst 6a30BOM.
Jucuumuimaa MaTtemaruka 0azupyercsl Ha 3HAHUAX, TOJTYYEHHBIX IPU U3yYEHUU OCHOBHBIX
0011e00pa30BaTeNbHBIX MporpaMM. MaremMaTrka IpeACTaBIsIeT OCHOBY ISl U3YYEHUs JUCLHUTLIHH:

®uzuka, Xumus, Teopernueckas wmexaHuka, CoIpoTUBIEHHE MaTepuayioB, Merposorus,
CTaHIAPTH3AIUS U CePTUPUKAIHS.
Takoe CHCTEMHOE€ MEXKIMCUUIUIMHAPDHOE M3YYEHUE HAIpPaBICHO Ha JIOCTUKECHHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBATU(HUKAIIMN OaKaiaBp.
3. PACIIPEJEJIEHUE OB BEMA JIUCIHHUIIJIMHBbI
3.1. PacnpenesneHue o0beMa TUCHUIJIMHBI M0 GopMaM 00ydeHHst
Tpyooemkocms Oucuuniutol 8 4acax
Buo
Q) 32 N 5 npomesicy
~ 2 z 2 3 Konm- >
Dopma s 2 2, 3 S s mounoit
S = S 2 S 3| ponvhas
o0yuenusn Y S 3 S J I x S ammecma
s & S 2 |33 3 £ 3| paboma
S N S S|y 5§ 8 yuu
Q 3 S~ 83 S S8y 5= R
S5 3 | 3%/2g $|S§ 23| 8¢
= O RS <F 8|88 K8 O3
1 2 3 4 5 6 7 8 9 10 11
Ounas
3aouHas 1,2 - 360 | 46 | 22 - 24 301 KPKp 3a4eT
KPKp AK3aMEH
3aouHan - - - - - - - - - -
(ycxopeHHOe
o0y4eHue)
OuyHo-3204Hast - - - - - - - - - -

3.2. Pacnipenesienne o0beMa TUCUMIIJIMHBI 110 BUAAM Y4eOHBIX 3AHSATHI U TPYA0EMKOCTH

6 m.u, Pacnpeoenenue
Tpyoo- .
6 UHMEPAKMUBHOI, no cemecmpam,
. emKoc .
Buo yueonwvix zanamuii b AKMUGHOI, uac
UHHOBAUUOHHOI
(uac.) gopmax, (vac.) 1 2
1 2 3 4 5
|. KontakTHas padoTa 00y4ammuxcs ¢
npenoaaBaTesieM (Bcero) 46 16 24 22
Jlexiun (JIk) 22 8 12 10
IMpaktnueckue 3ansatus (I13) 24 8 12 12
KonTponsnas padora + - + +
['pymmoBsie (MHIUBUyaTbHEIE) ) i i i
KOHCYJIbTAIIHH
Il.CamocTosiTesibHasi padoTa .
obyuaromuxcs (CP) 301 ) 152¢ 149
[TomroroBka kK MpakKTUYECKUM 3aHATHIM 40 - 20 20
[TomroroBka k sK3aMeHy B TeUEeHHUE 131 ) 32 99
cemecTpa
[Tonroroska k 3auery 80 - 80 -
BrinonHenne KOHTPOIbHOR padoTh 41 - 20 21
I11. IpomexyTOUHAsI aTTeCTALMA
JK3aMeH 9 - - 9
3a4er - - + -
OO61as Tpy10eMKOCThb IUCIMITIIMHEL Yac. 356 - 176 180
3a4. efl. 10 - 5 5




4. COAEP)KAHUE JUCIIAITJIMHbI

4.1. Pacnipenesnienue pa3jiejioB JMCUMIIMHBI 110 BUJAM Y4eOHbBIX 3aHATHI
-11JIs1 3204HOMH GopMbI 00yUYeHHs

Buowl yueonuvix 3anamuii, 6Knouan

'Zi CaAMOCHOAmMENbHYIO padomy
opeﬂa Haumenosanue Tpydoen- odyuarowuxca u mpyooemxkocms; (uac.)
yuebOHble 3aHAMUSA camocmoame
u pazoena u Kocmb,
AbHAA
mem mema OuCUUnIUHDL (uac.) npaxkmu- P
ol JleKyuu yeckue paovoma
obyuarouwuxc
3anamuA -
A
1 2 3 4 6 7
1. JluHeiiHasi M BeKTOpHas aaredopa 60 5 4 51
1.1. | Marpwuusi, OCHOBHbIE MOHSTHS, BH/IbI 12 1 10
MAaTpHIL, ISHCTBHS HaJ MATPUIAMH.
1.2. Onpezuinmenn 2-T0 1 3-T0 MOPSIIKOB, 10 1 ) 9
UX CBOWCTBA U BBIYHCIICHHUS.
1.3. | Cucrembl TMHEHHBIX aNreOpanyecKux
YPaBHEHHUH, OCHOBHbIE TTOHSTHS, 12 1 1 10
¢dopmynst Kpamepa, merox ["aycca.
1.4. Bekropsl, OCHOBHBIE HIOHATHUS.
CuctemMa KOOpIMHAT Ha TPSMOHM, Ha
IJIOCKOCTH, B IPOCTPAHCTBE. 11 -1 1 9
Jluneiinble omepauuu Haj BEKTOPAMH,
UX CBOMCTBA.
1.5. | CkamspHoe, BEKTOpPHOE U CMELIaHHOE
[POU3BEIEHUE BEKTOPOB, UX CBOWUCTBA 15 1 1 13
¥ BBIYHCIICHHE.
2. MatemaTnyecKuii aHaaIu3 287 17 20 250
2.1. DyHKIMA, OCHOBHBIC MOHSATHS,
crocoObl 3afianus, Tpenea (QyHKIHH, 14 2 ) 12

MaTeMaTH4eCKUE HEONPEIEICHHOCTH U
HX PacKpbITHE.

2.2. | beckoneuno Manble (QYHKIMH, UX
cpaBHeHMe, |-if U 2-if 3aMedaTenbHbIC 15 2 1 12
npernessl, Tabluna SKBUBAaJIEHTHOCTEH
U ee pUMEHEHHE.

2.3. OpHOCTOpOHHHE TIpEeIbl,
HENPEPLIBHOCTD (DYHKIMHU. ACHMITOTHI 13 - 1 12
rpaduka QyHKIIHH.

2.4. 3amaun, TPUBOAIMINE K IIOHATHIO
npousBonHou. [IponsBoaHas QpyHKIMY, 15 2 1 12

OllpeNeNieHNe, TEOMETPUYECKHH U
MEXaHUYECKUN CMBICI IPOU3BOAHOM,

2.5. | llpaBuma I QepeHInpOBaHIA,
NPOU3BOHAS  CIOXKHOW  (DYHKILHH, 15 2 1 12
TabNuIa TNPOHM3BOJAHBIX  OCHOBHBIX
AJIEMEHTAPHBIX QYHKIUH.

2.6. | IlpousBomHbIE BEICIINX TIOPSIIKOB. 11 1 - 10
2.7. | OcHoBHEIE TEOPEMBI
11 - 1 10
T QepeHIHaTbHOTO UCIUCIICHUS
2.8. Heo0Oxonnmere Hu JIOCTaTOYHBIE
YCIIOBHS. MOHOTOHHOCTH U DKCTPEMYMa 12 1 1 10
GbyHKIIIH
2.9. | BemykimocTs,  BOTHYTOCTb,  TOYKH
10 - - 10
nieperu0a rpaduka QyHKIHH.
2.10. | Anroputm wuccrenoBaHus (QYHKIUU H 12 1 1 10

MIOCTPOEHHE MAKeTa ee rpaduka.

2.11. | ®yukwy, 3amaHHbIE HestBHO. KpuBBIE 10 - - 10




2-T0 TOpAAKA: OKPYKHOCTb, JJUIHMIIC,
rurnep6ora, mapabona.

2.12.

(DyHKIII/II/I HECKOJIbKUX TICPEMCHHBIX,
OCHOBHBIC IIOHATUA, 00J1aCTh
ONpeaACICHUS, FeOMeTpI/I"IGCKI/Iﬁ CMBICJI.

12

10

2.13.

®ynakuun B npodeccHoHaBHOM cdepe.

11

10

2.14.

YactHble MpoM3BOAHBIE 1-TO M 2-TO
nopsaka, Haubospliee u HanMeHbIee
3HaYeHne (QPYHKIUH JIBYX I€PEMEHHBIX
B 00JacTu.

12

10

2.15.

Heor[pez[eneHHHffI HUHTErpall,
ONpeacCiICHUC, CB OfICTBa, Ta6n1/1ua
OCHOBHBIX MHTET'PAJIOB.

12

10

2.16.

OCHOBHEIE MCTOAbI HMHTETPUPOBAHUA:
I10 4acCTsiIM U HOZ[CTaHOBKOfI.

12

10

2.17.

HUHTETPUPOBAHUE.
HUHTETPUPOBAHUS
Jpo0eii.

Panmonanensie  apodwu,
nousatud. Ilpocreifmiue

panroHaJIbHBIX

OCHOBHBIE
Ipodu, ux
Anroput™ 11 - 1

10

2.18.

WnTerpupoBanue
UppaloHaIbHbIX

TPUTOHOMETPUUECKHX (PYHKIMIL.

HCKOTOPBIX

I/I 11 - 1

10

2.19.

OmnpeneneHHbIit

Herorona-Jleiioauna,

OnpeJielieHue, CBOMCTBA,

WHTErpa:

¢dopmyia 12 1 1

METOIBI

UHTETPUPOBAHUSL.

10

2.20.

I'eomerpuyeckue IIPWIOKEHUS
OMpEEIEHHOr0 HHTErpaa.

12

10

2.21.

Huddepennpanbabie ypaBHEHHSI,
OCHOBHBIE HOHSTHUS,
muddepeHnnanbHpie  ypaBHeHHsT 1-TO
HopsiAKa  C  pa3geleHHBIMH |
Pa3aeNsIOMIMMUCS IepPEeMEHHbBIMIL

11

10

2.22.

OnHoponHbIEe U TUHEHHbIE
muddepeHnmanbHple ypaBHeHHs 1-T0
nopsiaka. uddepenuaibabie
ypaBHeHus1 bepHyu.

11

10

2.23.

Teopuss  JAMHEMHBIX  OJHOPOIHBIX
i depeHInanbHbIX ypaBHEHUH 2-TO
MopsiAKa c MIOCTOSTHHBIMH
k03 duIEeHTaMH.

11

10

2.24.

Teopust JIMHEHHBIX HEOOHOPOIHBIX
muQQepeHInaNbHbIX YpaBHEHUH 2-TO
TopsaKa c TIOCTOSTHHBIMH
ko3 punmeHTamMu.

11

10

nUToro

347

22

24

301

4.2. ConepxaHue TUCHHMILIMHBI, CTPYKTYPUPOBAHHOE 0 Pa3fejiaM U TeMaM

Buo zanamus 6

Mo i
pasoena Haumenoeanue ) unmepaxmusnoi,
U meMbL pazoena u memol Cooepoicanue 1eKYUOHHBIX 3AHAMUT aKkmugno,

oucyunIuUHb UHHOGAUUOHHOUL
dopmax, (uac.)
1 2 3 4
1. JluneiiHasi ¥ BeKTOpHas ajredpa
1.1. Martpurisl, OCHOBHBIE IlonsiTne uncnoBoit Matpuusl. IIpsMoyronsHas,

MOHATHA, BUJBI MaTpPHL],

HeﬁCTBI/Iﬂ HaJa MaTpUullaMH.

KBaJ[paTHAasl, IMaroHalabHasl, AIMHUYHAS MaTpPHULIbI,
MaTpHIa-CTPOKa, MaTPHUIIa—CTOIOCI, HyJeBast MaTPHIIA.
CpaBHeHue, TpaHCIIOHUpOBaHKE MaTpuil. CloXeHue
(BBIUMTAHHE) MATPUII, yMHO)KCHHE MATPHIIBI HA YHCIIO.
[IpomsBeneHne MaTpuil. DneMeHTapHEIC TPeoOpa3oBaHuUs
matpuil. [ToraTHe TUHEHHOW KOMOMHAIINU CTPOK




(cronbmoB) MaTpuIlsl. JINHEHHO 3aBUCUMBIC U TMHEHHO
HE3aBHCHUMBIE CTPOKH (CTONIOLIBI) MATPHIL.

1.2, Omnpenenurenu 2-ro u 3-ro | [loHsATHE ONpenenuTeNns, MUHOPA U alre0pandeckoro
TOPSJIKOB, UX CBOMCTBA U nononHenus. CBoMcTBa onpenenuTeneil. EnuHuvHbIE,
BBIYHMCIIEHHSI. JIarOHaJIbHBIE, TPEYTOJIbHBIE ONpeeuTeNn. MeTob

BBIYUCIIEHHS OIIPEAenTeNeld (METO MOHKEHUS TTOPSJIKa,
TIPUBEJICHNE K TPEYrOIbHOMY BULY).

1.3. CucremMbl TUHEHHBIX CucTeMbl TUHEHHBIX anredparmdeckux ypapHeHuit (CJIAY).
anreOpanyecKux CoBMecTHast (HeCOBMeECTHast), OIpe/ieIeHHas
ypaBHEHUH, OCHOBHBIE (weompenenennas) CJIAY. ®opmynsr Kpamepa. Meton
TIOHSATHS, (POPMYITBI laycca st pemienust cucteM M JIMHEHHBIX YpaBHEHUH ¢ N
Kpamepa, meton I'aycca. Hen3BecTHBIMU. OnHopoasbie CJIAY.

1.4. BexTopsl, ocHOBHBIE | [loHSITHE CCTEMBI KOOPJIUHAT: OJTHO, /IBA, TPU
TIOHSITHSI. Cucrema | m3mepenus. Touka B cucreme KoopauHat. PaccrosiHue
KOOpJMHAT Ha TPsIMOH, Ha | MEXIy TOUYKaMH, JAeJIEeHHE OTpe3Ka B JAHHOM OTHOIICHHH.
TUTOCKOCTH, B | CkaysipHbIE M BEKTOpPHBIE BeIMUUHEL. OnpeeneHne
npocTpaHcTBe. JIWHEWHbIe | JUIMHBI (MOMYJIS) BEKTOpA, ONpPEICICHHUE HYJIEBOTO
ornepalyy HaJ BEKTOpaMH, | BEKTOpa, KOJJIMHEapHbIe, KOMIUIaHAPHBIE,

UX CBOICTBA. MPOTHBOIOJIOKHEBIE U paBHBIE BEKTOpHI. JIHelHbIe Jlekmus- Oecena
oreparuy Haj BeKTopaMHu (CI0KeHHe BEKTOPOB, (2 gaca)
YMHOKEHHE BEKTOpa Ha YUCII0, BHIYUTAHHE BEKTOPOB).
Enunnunstit Bextop. I[Ipoexuus BekTopa Ha ock U
COCTaBJISAIOIIAs BEKTOpA 10 ocH. JIMHelHbIe onepanun
HaJl BEKTOPaMHU B KOOpAHHATHOW opme. Moayib
BekTopa. HeoOxoamumoe 1 jocTaTouHOe ycloBue
KOJUTMHEAPHOCTH BEKTOPOB.

1.5. CkamsipHoe, BekTopHoe U | CkamnsipHOe mpousBeieHne BeKTopoB. CBONCTBA
CMENIaHHOE TPOM3BEICHNE | CKAISIPHOro Npou3BeneHus. CKalsspHOE MPOU3BECHHUE B
BEKTOPOB, MX CBOICTBa W | KOOpJMHATHOM (hopme. Y clloBHE NMEPIEHANKYISPHOCTH
BBIYUCIICHHE. BEKTOpOB. BekTopHOe nmpousseneHne BekTopoB. CBoiicTBa

BEKTOPHOT'O MPOM3BeACHNA. BEeKTOpHOE Mpon3BeeHNE B
KoopArHaTHOU (opme. ['eomerpudeckuii cMbICa
BEKTOPHOT0 npou3BeaeHus. CMeIIanHOe IPOU3BEICHHE
BekTOopoB. CBOICTBA CMELIAHHOTO MTPOU3BEICHUS.
CMenranHoe IPOU3BEICHIE BEKTOPOB B KOOPIUHATHON
¢dopme. ['eomeTpruecknii CMBICI CMEIIAHHOTO
TIPOU3BEICHHSL.

2. MaTemMaTH4YecKHil aHAIU3

2.1, DyHKIMA, ocHoBHble | [ToHsTHE QyHKIMOHANBHOI 3aBUCHMMOCTH. BaskHelme
TIOHSATHUS, CIIOCOOBI 3aJjaHusl, | 3JeMeHTapHble QyHKIUH. AGCONIOTHAS BETHYMHA
mpenen ¢byHkmy, | neiictButenbHOro uncna. [lpeaen GyHKIMK, onpeaeneHue
MaTeMaTU4IecKue 1 mpuMepbl. OCHOBHBIE TEOPEMBI O Mpeeax.
HEONpPENeNICHHOCTH H WX | beckoHe4HOo Malibie 1 OeCKOHeYHO Oobline (YHKINH,
packpsbITHe. ux cBoiicTBa. CpaBHEHHE MOPAIKOB OECKOHEUHO MaJIbIX U

O6eckoHeuHO Oompmux GyHKINH. PackpeiTre
HEOIPENeNeHHOCTEeH BH/Ia 00/00, 00—,

2.2. Beckoneuno Mmanble | PackpeiTie HeonpenenenHnocteit Buma 0/0. 1-i
(hyHKIMH, X CpaBHEHHE, 1- | 3aMedaTeNbHBIA IPEeae, CIEeICTBHUS, CIIOCOOBI
M W 2- 3aMevarelbHbIE | BEIUKCIEHHI. Ta0mna SKBUBAJIEHTHOCTEN U €€
TIPEIeTIbL, TabNuIa | MpUMEHEeHne. 2-i 3aMedaTeNbHBIN Mpenell, PaCKpPBITHE
DKBMBAJICHTHOCTEH W €€ | HeOolpeIeJeHHOCTH BUma 1%, CeICTBHS, CIIOCOOBI
TIPUMEHEHUE. BBIYMCIICHUI.

2.3. OpHocropoHHHUE Tmpenensl, | OOHOCTOpOHHME TIpenenbl. TeopeMa 0 paBeHCTBE
HENPEPHIBHOCTh (YHKIWHU. | OMHOCTOPOHHUX IpeaenoB. OmnpeneneHus HelpepbIBHOM
ACHMIITOTHI rpaduka | GyHKIUH B TOUKe. HempepbIBHOCTS (YHKITUH Ha OTpe3Ke.
¢GhyHKINN. Teopemsr 0 HenpepbIBHBIX pyHKIHAX. Kinaccudukaris

TOYEK pa3pbiBa. BepTukanpHast, HAKIIOHHAS
TOPU30HTANIbHAS ACHMNTOTHI rpadrka (QyHKIIHH.

2.4. 3amauu, TNPHUBOMAINME K | 3a/1a4H, MPUBOISAIINE K TOHATHIO IPOU3BOIHOM.
TIOHATHIO npou3BOIHOMN. | DU3NMUECKUA, TEOMETPUIECKUHN, IKOHOMUUECKHIA CMBICIT
[TponsBonHas ¢yHKIMH, | Mpon3BoxHOMN. [Ipon3BoiHast ciieBa 1 cripaBa. Texuusi- Gecena
oIpeeNieHIe, JuddepernmpyemMocTh QYHKINH U CBSI3b €€ C
TEOMETPUYCCKUI 7 | HETPEPHIBHOCTEHIO. (2 yaca)-
MEXaHUIeCKUH CMBICT
MIPOU3BOJHOM,




2.5. IIpaBuna [IpaBuna muddepenunpopanus. Tabnuia Npou3BOTHBIX
i hepeHnMpoBaHus, OCHOBHBIX 3JIeMeHTapHbIX (QyHKIWH. [Ipon3BonHas
IIPON3BOTHAS CJIOKHOM | CIIOXHOH ()yHKITHH.

GbyHKIINH, Tabmna
MIPOU3BOJIHBIX ~ OCHOBHBIX
9JIEMEHTAPHBIX (PYHKIHIL.
2.6. | IIpousBognsie BeicluX | IloHsATHE MPON3BOAHON BTOPOrO, TPETHETO U T.1I.
TIOPSIAKOB. TIOPSIAKOB. 3aKOHOMEPHOCTH B OTHICKAHHUH ITPOU3BOIHBIX
BBICIINX TOPSIIKOB.
2.7. OcCHOBHEBIE teopeMbl | Teopembl @epma, Pons, Jlarpanska, Komm.
i hepeHINaTBEHOTO
WCUUCIICHUS

2.8. Heobxonnumbie u | Bo3pacranue u yosiBanue pynkuuu. Heobxonumoe n
JIOCTaTOUHBIE YCIIOBHS | JIOCTATOYHOE YCJIOBHE MOHOTOHHOCTH, T€OMETPUY ECKHUI
MOHOTOHHOCTH u | cmbici. [TonsTre skcTpemyma ¢yHkimu. Heodxomumoe Tlexmus- Gecena
9KCTpeMyMa QYHKLIUH YCIIOBHE CYILIECTBOBaHUs SKCTpeMyMa. Kpurnueckue (2 waca)

TOYKH TepBoro poza. IlepBoe 1 BTopoe OCTaTOUHBIE
ycioBHs SKcTpeMyMa GyHkumu. Hanbonbinee n
HavMeHbllIee 3HaueHne QYHKIMU Ha OTpE3Ke.

2.9. Beimykiocts,  BOrHYTOCTB, | BbImykiiocts pyHKIMM BBepx (BHU3). Touku neperuoda.
Touku Tmiepernba rpaduka | JJoctaTouHOE YCIOBHE BBITYKIOCTH BBEPX (BHU3)
GyHKIMN. rpaduka ¢pyHkuun. Heobxonnmoe ycinosue

CYILIECTBOBaHUsI TOUKH neperuba. JlocraTouHoe yciaoBue
CYIIIECTBOBAHMS TOYKH neperuoa.

2.10. AnroputM  uccnenoBanus | OOmias cxema uccienoBanus rpaduka QyHKIHH.
¢yakmmn - noctpoenue | [loctpoenue rpadukoB ApoOHO-paIMOHANBHBIX,
Makera ee rpaduka. TIOKa3aTeNbHBIX, JIOrapupMHIECKUX (YHKIUH.

2.11. DyHKIMH, 3ananHble | OyHKLIMY, 3aJaHHBIC HESIBHO. Y PABHEHHUE JIMHUU HA
HessBHO.  KpuBble  2-ro | miockoctu. [IpsiMasi Ha mIOCKOCTH. Y paBHEHUS NPSMBIX:
HopsiAKa: OKPYKHOCTb, | ypaBHEHHUE MPSIMOH, IPOXOSIIEH Yepe3 3aJaHHYI0 TOUKY
JIIHIIC, rurnepoona, | MepneHIUKYIIPHO 3aJaHHOMY BEKTOpY; o0llee ypaBHEHHE
napaboia. IIPSIMOM; YpaBHEHUE NPSIMOM, IPOXOIALIEN uepes Be

3a/iaHHble ToukH. OnpeneneHue OKpyKHOCTH.
Kanonudeckoe ypaBHeHHE OKpYKHOCTH. OnpeaeneHne
siunca. KaHoHnueckoe ypaBHeHue aiurca. [ unepbona,
napa0oia, X KaHOHH4YecKue ypaBHeHus. [IpuBenenue
KpUBOM K KAHOHMYECKOMY BHUy. IlocTpoeHrE KpUBBIX.

2.12. OyHKIUH HeckonbkuX | OcHoBHBIE MOHATHA. OONACTh OnpeeneHus, 00IacTh
NIEPEMEHHBIX, OCHOBHbIE | M3MeHeHws1, criocoObl 3ananus OHIL. [Ipumepst GyHKIMN Jlexuus- Gecena
TIOHSATHS, 005acTh | IByX NEPEMEHHBIX. 2
OIpeCICHHS, (2 waca)
TEOMETPUYECKUNA CMBICIL.

2.13. OyHkIMH B | IToBepxHOCTH BTOpOTro NOpsiiKa: cdepa, SIUIUIICOUI,
npodeccoHANBHON chepe | KOHYC, IMIHMHAPHIECKHE MoBepXHOCTH. [IpuBenenue k

KaHOHMYECKOMY BHAY, HocTpoeHHe. JIMHNM ypOBHsL.

2.14. UYactaple mpou3BoxHble |- | YacTHBIE TpOU3BOAHBIE (PYHKIMH ABYX MEPEMEHHBIX.
ro u 2-ro Topsaka, | ['eoMeTpudecKuii CMBICI YaCTHBIX TPOU3BOIHBIX.
Hawnbonbmree n | YacTHbIE IPOM3BOAHBIE BBICIIHX MOPSIIKOB. OCHOBHAS
HaMMeEHbIIIee 3HA4YEHHE | TeopeMa O CMEIIaHHBIX MPON3BOAHbBIX. Hanbonpiee n
GyHKIMN IBYX | HaMMEHbIIIEEe 3HaUeHNE (PYHKIMHU BYX NEPEMEHHBIX B
TIEPEMEHHBIX B 00JIACTH. obmacTu.

2.15. Heompenenennsrit Hduddepernman pyHknmm, cBoiictBa auddepeHimana.
HHTErpail, ompenenenne, | Heompenenenusrii naTerpan. CBoHCTBa HEONPEACTICHHOTO
CBOIICTBa, Tabmuma | uaTErpana. ['eoMeTpudecknii CMBICT HEOTIPEIEICHHOTO
OCHOBHBIX HHTETPAJIOB. WHTETpaja. MHTETPUPOBAHNE TPUT OHOMETPHUECKUX

(yHKIMH, HHTErPUPOBAHHUE MIPOCTEHIINX PAIIOHAIBHBIX
JpoOell, WHTETPHUPOBAHHE IO YACTSIM).

2.16. OCHOBHEIE Metonsl | Tabmwma maTErpanoB. OCHOBHBIE METOBI
WHTETPUPOBAHNS: 10 | MHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE,
YacTsIM U ITOJICTAHOBKOH. HMHTETPUPOBAHHKE 110 YACTSIM, METO/I 3aMEHBI ITepEeMEHHOM.

2.17. Panmonanenbie npobu, | PanmonanbHBIE 1poOuM, ocHOBHBIE MTOHATHS. [IpocTeiimme
OCHOBHBIE TIOHATHS. | panrOHAIBHBIE IPOOH, UX HETIOCPEACTBEHHOE
[Ipocredimme  apodM, WX | MHTETPUPOBAHWE M MHTETPUPOBAHUE MTOBECHUEM TT0]
WHTETPUPOBAHUE. 3HaK audepennmana. IloaaTre ureparmoHHON

ANTOPUTM HHTETPHUPOBAHHUS

q)OpMyJ'ILI. A.]'IFOpI/ITM HMHTCTPUPOBAHNSA PALIMOHAJIBHBIX




palyOHAJIBHBIX Apo0eii. Jpobei.

2.18. WnrerpupoBanne WHTerpupoBanue MpocTeHmx nppanuoHalbHBIX
HEKOTOPBIX BBIpa)KEHHUH.

MppalOHAIBHBIX u | MHTerpupoBaHye TpUrOHOMETPUIECKUX BBIPAYKESHUM.
TPUTOHOMETPUUECKHUX YHuBepcallbHass TPUTOHOMETPHUYECKas! ITOJCTaHOBKA.
(G yHKIHH.

2.19. Onpenenennplit  uHTerpan: | ['eomeTpuyueckuii 1 5JKOHOMUYECKHUIA CMBICIT
onpeeNeHue, CBOMCTBa, | orpereneHHoro nHrerpana. CBOWCTBa ONpeNeNeHHOro
bopmymna Hrrotona- | materpana. ®opmyna Hetorona-Jleiiouuma. MuTerpan ¢
JletiOnmna, METOJIBl | TIEpEMEHHBIM BepXHHUM mpenesioM. OCHOBHBIE IpaBHiIa
WUHTETPUPOBAHUSI. MHTETPUPOBaHNUs. 3aMeHa IEpPEMEHHOHN B ONPEeNICHHOM

uHTerpase. IHTerpiupoBaHue 110 4acTsM B ONPEAEICHHOM
MHTErpase.

2.20. I'eomeTrpuueckue ITnomans miockoi ¢purypst B JICK u IICK. [nuna myru Tlexmus- Gecena
TIPUIOKEHUS rtockoii kpuBo# B JICK u I[ICK. O6bem Tena BpamieHus B (2 uaca)
omnpeneneHHoro uarerpana. | JACK.

2.21. Huddepennmanbpabie 3anaum, npuBoasye K quddepeHnnanbHbIM
ypaBHEHHS, OoCHOBHbIE | ypaBHeHHsM. [luddepeHnnanbubie ypaBHEHNS IEPBOTO
TIOHSITHS, nopsiaka. OnpeneneHue, TeopeMa o CyleCTBOBAHHU U
i depeHnaTbHbBIE €IMHCTBEHHOCTH PelIeHHs. | eOMeTpuIecKuii CMbICHT
ypaBHeHHs1 1-To mopsijika ¢ | ypaBHEHHs NepBoro nopsjaka. HemomHble
pa3aeneHHbIMU u | muddepeHInanbHbIe ypaBHEHNS IEPBOTO MOPSIKA.

Ppa3aeSIoNUMUCS Jdudd-umansHpie ypaBHEHHS C pa3 e tOIIUMUCS
nepeMeHHbBIMHU. nepeMeHHbIMUA. MeTo/Ibl MX pelIeHHs.

2.22. OnHOpoOIHbBIE U INHEHHBIE Meroz 3aMeHbI epeMEHHOM /11 PelIeH s OJJHOPOIHBIX U
muddepeHnnanbHbIE JUHEHHBIX I epeHInabHBIX YpaBHEHUH EPBOro Jlexuus- 6ecena
ypaBHeHHUs 1-To mopsxa. nopsiaka. YpasHeHue bepHymin.

JudHble ypaBHEHUS (2 naca)
bepnymiu.

2.23. Teopust nuHelHbIX | JIMHeiHbIe 0JIHOPOHBIC YPaBHEHUS BTOPOro MOPSIIKA!

OZTHOPOJHBIX IuGd-bIX | OCHOBHBIE TEOPEMBI, METOIBI PEILICHUH. Tlexumsi- Gecena
ypaBHEHHUH 2-TO TOpSAIKa C 2
HOCTOSIHHBIMU (2 waca)
K03 pHLIMEHTAMH.

2.24, Teopus JIMHENHBIX | JIMHElHble HEOAHOPOAHBIE YPAaBHEHUS BTOPOrO MOpPsIAKa:

HEOJIHOPOJHBIX I d-X | OCHOBHBIE TEOPEMBI, METOABI PEILICHUH. Jlexuus- 6ecena
ypaBHEHHUH 2-TO TOpsAIKa C >
MIOCTOSTHHBIMHU (2 waca)

k03 duIEeHTaMH.

4.3. JlabopaTopHble padoThI

y4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

4.4, IIpakTHYecKue 3aHATHS

Home Buo 3anamusn 6
No P N UHMEPAKMUGHO
paszoena Haumenoeanue mem npaxmuueckux 3aHAmMull Oovem . .
n/ il, GKMUGHOII,
oucuyuniu 6 uacax .
n iy UHHOGAUUOHH O
dopmax, (uac.)
1 MaTpuiibl, OCHOBHBIE TIOHSITHS, BUIBI MATPUII, TSHCTBUS 1
' HaJl MaTPULIAMH.
2 Onpenenutenu 2-ro v 3-ro NOpPsSAKOB, UX CBOMCTBA U 1
' BBIYHCIICHHS.
3 CucTeMbl THMHEHHBIX anredpandeckux ypaBHEHUH, 1
' OCHOBHBIE TIOHSATHS, popmynbsl Kpamepa, merox ["aycca.
4 1. Bekrops, OCHOBHBIE IIOHSTHS. CxansipHoe 1
' IIPOU3BELEHUE BEKTOPOB.
5 BekTopHoe  mpousBeAeHHE ~— BEKTOpOB,  CBOKCTBA, 1
' BBIYUCIICHHUE, TEOMETPUUECKHUI CMBICI.
CwMmelaHHOE NPOU3BE/IEHUE BEKTOPOB, CBOMCTBA Anamms
6. BBIYUCIICHUE, TEOMETPUUECKHUI CMBICI. cutyanui (1
Jac)




(I)YHKHI/IH, OCHOBHBIC ITOHATHA, CITOCOOBI 3aJaHusd,

7. npeaen (YHKIUH, PacCKpBITUE HEONPEACICHHOCTH BHAA -
00,/ 00
Beckoneuno wMample GYHKIUM, HX CpaBHEHHE, 1-i
8. 3aMeuaTeNbHBIN Tpenen, Tabnauua 3KBUBAJICHTHOCTEH U 2 -
ee NpUMEHEHHE.
9. 2-1 3aMeYaTeNbHBIN MpeNelt. 2 -
OIHOCTOpOHHHE  TIpeAeibl.  ACHMIOTOTHI  rpaduka Ananuz
10. ¢byHKINU. cutyaruii (2
Jaca)
11 [paBuna muddepenupoBanus, TabIUIA MTPOU3BOAHBIX i
OCHOBHBIX DJIEMEHTAPHBIX (QYHKIIH.
12. [TponsBoaHas CIIOKHON QYHKITHH. 2 -
13. [Tpon3BoAHbIE BBICIIMX OPSIKOB. -
14, AJTOPUTM  HCCIIeOBaHUsI (YHKIMM M TOCTPOEHUE 5
MakeTa ee rpaduka.
15, OyHKIMK, 3a7aHHbIe HeaBHO. KpuBble 2-To mopsika: 5
OKPYXXHOCTB, DJUIUIIC, TUTIepOona, mapabona.
16. OyHKIIMM ~ HECKOJNBKHX  TIEPEMEHHBIX,  OCHOBHBIE 1
HOHSITHSI, 00JIACTh OTpesieieH s, JINHUK YpOBHSL.
17, IToBepxHOCTH BTOPOro NOPSIKA. 1 Pabora B Manbix
rpynmnax (1 gac)
YacTHple TpOM3BOMHBIE 1-TO W 2-TO  TIOpSIKA, Ananns
18. HauGonbiiee ¥ HauMeHblliee 3HaYCHUE (QYHKIUH JIBYX cutyaruii (2
IIepeMEHHBIX B 00JIaCTH. Jaca)
19, Heonipenenenuplit uHTErpan, OINpeIENIeHrue, CBOMCTBA, 1 )
Ta0JIM1a OCHOBHBIX HHTEIPAJIOB.
20. IMonsenenve mo 3HaK auddepeHiaia 1 -
21, WHTerpupoBaHue 1Mo 4acTsM 1 -
ParnmonaisHble Ipobu, OCHOBHBIE MIOHSATHS.
22. [Ipocreiimme ApoOU, UX HUHTETPUPOBAHUE. AJITOPUTM 1 -
HHTErPUPOBAHUS PALMOHAJIBHBIX APOOEH.
23 WnTerpuposanue HPpaLOHAIbHBIX u
TPUTOHOMETPUYECKUX QYHKIMH.
o4, OmpeneiaeHHBI WHTETpal: OIpeAciieHHe, CBONCTBA, 5
thopmyna Herotona-JleiibHua.
25 I'eomerpuueckue MPUIOKECHUS OIIPENETICHHOTO
HHTerpaa.
Huddepennmanbaple ypaBHEHHUs, OCHOBHBIC IIOHSATHS,
26. muddepeHuanbHbple  ypaBHEHUS 1-ro  mopsigka ¢ -
pa3feneHHBIMU U Pa3IeIsIIOIMMICS IePEMEHHBIMU.
OpnHOponHbIE U TMHEHHBIE TH(epeHnranTpHbIe
27. ypaBHeHus 1-ro nopsnka. uddepernmansabie 1 -
ypaBHeHUs bepHymin.
Jlunelinpie OITHOPOJTHBIE nmud dhepeHnnaabHbIe
28. ypaBHEHUS 2-ro  TopsAKa c MTOCTOSTHHBIMH -
KO3 PUITMEHTAMU.
Jluneiinble HEOJHOPOIHBIE Qg depeHuantbHbIe PaGOTa B MAILIX
29. ypaBHEHUsI  2-T0  TOpAOKa  C  TOCTOSIHHBIMHU
rpymmax (2 Jaca)
KO3 PUITMEHTAMH.
HUTOIro 24 8

4.5. KoHTpO/IbHbIe MepONIPUSITHS . KOHTPOJIbHAA padoTa

Bce koHTpOsIbHBIE paOOTHI BBHIOIHAIOTCS KaK MHAMBUAYaIbHbIE JOMAITHUE 33 JaHUS.
3auTeHHble pabOThl 0(OPMIISIOTCS U BKIIIOYAIOTCS B TOPT(OJINO CTYACHTA.

1 cemecmp. Konmponvnas paboma 1 «nemenmul TuHeHOU U 6EKMOPHOU A12eOpPbL)
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Lenv: 1. Hayuutbcst paboTaTh ¢ MaTpUIIAMU OTIPENICITUTEIISIMU, CUCTEMaMHU JIMHEHHBIX
YPaBHEHUH.
2. Hay4uThcsl pemarh 3a/1a4d MPaKTHYECKOM HAIPABICHHOCTH C IIOMOIIBI0 OOBEKTOB
BEKTOPHOM anreOpsl.

Cooepoicanue: 6 3amanuit
1. TpoussecTu jeiicTBus Haj Matpuriamu. Haiitu A% AB.

25 0 1 1
A=|7 4 -1 B=|-2 3
35 6 50
2. Pemmmth cucTeMbl TMHEWHBIX YpaBHEHUH
X, —3X, =Xy =-1 33X, + X, =X, =3 X, —3X, +X;, =0
a9 2% +X, =X =3 b 2X +X;—2X, =1 cC. 12X +5X, —X; =0
X —X, +3%X; =1 X +X, =X+ X, =2 |3X, —2X, +X; =0

3. Haubl Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:
a. anuny menuanbl CK tpeyronsanka ABC
b. Touky P, ornenstonryro tperb orpeska AC, cuuras ot C

C. KOOpJIMHATHI BEKTOpA 2AB —5BC +3AC , €r0 JIUHY (¥ TIOCTPOUTH €ro Ha Oymare B KJIETKY)
d. mepumerp tpeyronbHrka ABC

4. Tanwr Touxku A(2; N;0), B(N-2;4;1), C(3,-2;N-15).
a. maittu (AB+3BC, 2AB - BC)
b. BBIACHHTB, IPH KAKOM 3HAYEHUH ( BEKTOPHI AB + qA_C u qA_C —2AB HEPIEH IUKYIISPHEI

C. maiitu pabory cwsr T ={-5, 2, —1} 1o nepemermenmio Toukn 1oL Bekropa 2AB— BC
d. wmaiitu mwiomans Tpeyronparnka ABC

5. Haiity mioma b napaieorpaMma, IIoCTPOSHHOTO Ha BEKTOPax 5a—Nb u a+b, ecu:
/=3, b|=4, alb
b. a=3i+2j-5k, b=2i-2j—Kk,
6. Jlana nupamuna ¢ sepumnamu A (7; N; 4), A, (7, -1 N-2); A(3; N +3; 1), A,(—4; 2; 1) . Haiitu:
a. yrom mexay peopamu AA,, AA,;

b. o06beM mHpaMuUIBL
C. UIMHY BBICOTHI, OmynieHHO! Ha rpanb A A A, .

1 cemecmp. Konmponvuaa paooma 2 «Hauana mamemamuueckozo ananuzay
Lenv: 1. Hayuutbcs pabotath ¢ QyHKIHSIMH.
2. HayuuThCs BBIYUCISTH MPEAEIIbI, TPOU3BOIHBIE, CTPOUTH MAKEThI IPa(PUKOB PYHKITHIA.
Cooeporcanue: 4 3amanus
1. Berancnuts ipeaenst QyHKITHI:

2 lim 6x" —5x° +4 b lim X? —2x+1 o i 2X—6
x>0 (x* —3x)(2x* +5x) oLy —x? —x+1 \/6+ -3
. (13n+5\"" . C0S2X —COS X R |

d lim| ——— e lim———= f olim——
n-{ 13n -12 x->0  1—CoSX x>0 2tgX —Sin X

2. HaiiTu npou3BOAHYIO:

2
:(2x+1).;/x X =—arctg(e2x \/>) ¢ y= \/g_ sin® 21x 2 21x

X 2./5 21c0s42%

2
d. y=arctgx+In X LS y = 4" x=h)
6 x“+4

X
3. Haiitn ypaBHeHHE KacaTeNbHONH W HOpManu K rpaguky GyHkuun Y = — 1’ B TOUYKE Xo= -2.
X"+

4. UccnenoBaTh (GYHKIHIO U TIOCTPOUTH IpaduK:
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3 X2 - l 3X - 1

a y=x-X b. y== : :
X +3 X
2 cemecmp. Konmponvnas paooma 3 «Humezpany

Llenw: 1. HayunTbcs BBIMONHATE ICHCTBHE HHTETPUPOBAHHE

2. HayuuThCsi IPUMEHATH MHTETPUPOBAHHE B PUOIMKEHHBIX BEIUMCICHUSIX U TIPH

pemeHnn U GepeHIaTbHBIX YPAaBHEHUH

Cooeporcanue: 4 3ananus
1. IIpounrerpupoBath GyHKIMH

af x2dx 1 J‘e&+8dX C.[ sin x dx d.[ sin x
V5x® +3 Jx V3 —cos? x v 3—cos X

e.I ctg?3x 'nd2X3x f j(x2+5x+6)sin 2xdx g jln(cos x)dx

 [————dx i | X+l i k| X x
«/x _9%x45 (X =B)(x* +2x+2) x* —x°

2. [Moms3ysich opmyoii Herorona-JleliOHMIIA, BEIMUCTUTS ONpeeNiEHHBINA HHTErpa j

Jxdx
s x -1

2 cemecmp. Konmponvnan paboma 4 « /lugpgpepenyuanvnvie ypasnenusn»
Llenv: HayunTbes pemats quddepeHinaibHble ypaBHEHUS

1. Petiuts nuddepeHnnanbabie ypaBHEHUsI
a. xy'-y=0

b. x+xy+y (y+xy)=0

c. x4dy+(y—1)dx=0

d. =y +1)ctgx

e. tgx -sin®y dx = —cos’x -ctg y dy

2. Haiitn yactHoe pemenne quddepenimanbaoro ypasaenus v + py' +qy = f(x), ynoBierBopsioriee
HavgansHeIM yenoBusiM V(0) = y,,1'(0) = yol.
a. y'+4y +4y=e";p(0)=1, y'(0)=8.
5 1
b. y"=35y"+6y=xy(0) =72, y(0) =-.
1
c. y'+y=cos2x; y(0)= ~3 y'(0)=1

Bbinaua 3aanus, npueM M 3aluTa KOHTPOJIbHBIX paOb0OT MPOBOAUTCS B COOTBETCTBUU C
KaJIeHJapHbIM y4eOHBIM I'pauKoM

Ounenka Kpurepun oieHKH KOHTPOJIbHOH padoThl
3auTeHo «3a4TeHO0» CTaBUTCS IPH YCIOBUH NPABUIBHOTIO BBINIOJHEHUS BCEX 3aJaHUM.
He 3auteno Ecnu He BbINONHEHO XOTs Obl OJTHO U3 0053aTENbHBIX 3aJaHUH, TO CTYJICHT

MOJIY4acT OLICHKY «He 3auTeHo» U He J0IMYCKACTCA K CEMCCTPOBBIM

KOHTPOJIBHBIM MCPOIIPUATHAM: 3a4CTY UJIN 3K3aMCHY B COOTBETCTBUU C y‘-IC6HLIM
TIJIAaHOM.
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5. MATPUIIA COOTHECEHUS PA3JIEJIOB YUEBHOM JUCIUILINHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHIUAM U OHEHKE PE3YJIBTATOB OCBOEHUSA JUCIIUIIJIMHBI

Komnemenyuu Komnemen Py Buo Ouenka
tep, uac YueoHvix
Kon-60 yuu Komn. sanAm pe3ynbmamos
Mo, naumenosanue uacoe
pazoenoe OucCHyUNnIUHb OIIK-3
1 2 3 4 5 6 7
1. JIuneliHas u BeKTOpHas anredpa 60 + 1 60 JIk, 113 kp 1., kp 2 3auer
2. MaremMaTHUYECKHI aHAIN3 287 + 1 287 JIk, I13 Kp 3, kp 4,
9K3aMeH
ecezo uacos | 347 347 1 347
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6. IEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYUEHUSA JJIs1
CAMOCTOSTEJBbHOM PABOTHI OB YUAIOIIUXCSA MO JUCIUIIJINHE

a) IloaroroBka K JJeKIMOHHBIM M IPAKTHYECKUM 3aHATHAM

1. Bexupona, P.C. Maremaruka. JIuneiinas anrebpa: Meroandeckue yka3zaHus Uil CTyJCHTOB
HWHXEHEPHO-3KoHOMIUecKuX crienuanbHocteil./P.C. bekuposa, O.I". Jlapuonosa, O..MenBenesa. -
Bbparck: bpl'Y, 2005. — 83 c.

2. bexupoBa, P.C. Maremaruka. @DyHKIHH HECKOJIbKUX MEpEeMEHHBIX: Meroanyeckue
ykasanust/ P.C. bexuposa, T.I'. Barunosa.- bparck: bpI'Y, 2009. — 51 c.

3. EmenpsnoBa, H.B. Maremaruka. IHTerprpoBanue GyHKIIUN OJHON IIEPEMEHHOM:
Metonndeckue ykazanus/ H.B. EmenssHoBa, A.A. T'oBopuna. — bparck: bpI'V, 2010. — 65 c.

4. EwmenssiHOBa, H.B. PackpeiTre HeonpeaeneHHOCTEH B peenax: MeToauuecKkue ykazanus/
H.B. EmenbsinoBa, O.I'. Jlapuonosa. — bparck: bpI'Y, 2009. — 49 c.

5. Xnanosa, E.B. OnpeeneHHblii HHTErpall ¥ €ro MpuiIoKeHus: Metoquueckue ykaszanus /
Knanosa E.B., llnukuna F0.A. — bparck: BI'TY, 2004. — 71 c.

6. Jlazapp, O.B. Bekropuas anredpa: Meromuueckue ykazanus / Jlazaps O.B., EmenbstnoBa
H.B. — bparck: bpI'V, 2006.-59 c.

7. Ilaitmeimesa, O.A. uddepenunansubie ypaBHenus / O.A. Ilaiimbimesa. bparck: bpl'V,
2009. — 168 c.

0) CaMOonoaAroTOBKAa M CaMOIIPOBEPKA

1. Barunona, T.I'. Marematuka. Y. 1: JIuneitHas u BeKTOpHas anredpa, aHaTuTHICCKas
reoMeTpHsi, Hayajla MaTeMaTUYECKOTO aHalln3a. 3aJjaHusl UIsl CaMOCTOsITeTbHOM paboTsl / barnHoBa
T.T'., Jlumyx E.B.. — Bparck: U3n-Bo bpI'Y, 2011. — 133 c.

2. Bbarmnosa, T.I'. MaremaTuka Y.2: Heonpenenenusiit mHTErpai. OnpeaeacHHbIN
uHTEerpai: coopHuk 3amanuii u TectoB / barunosa T.I'., bekuposa P.C., JIumyk E.B.— Bparck: 1U3x-
Bo bpI'VY, 2011. — 44 c.

3. barunosa, T.I'. Maremaruka Y.3: JIluddepennmansupie ypaBHeHus. OYHKITHH
HECKOJILKUX MTEPEMEHHBIX: COOpPHUK 3aaanuii U TecToB / barunosa T.I'., bekuposa P.C., JIumryk
E.B.— bparck: Uzn-Bo bpl'Y, 2012. — 56 c.

4, Baruuosa, T.I'. Maremarnka: Beenenne B MaTeMaTHYECKUNA aHAJIN3.
JuddepennnanbHoe HCUUCaeHne: COOpHUK 3aaanuii u TectoB. Yacthl, 2 / barunosa T.T'.,
bekupona P.C., JIumyk E.B. — bparck: U3n-Bo bpl'Y, 2014. — 83 c.

7. IEPEYEHb OgHOBHOfI U JOMOJHUTEJBHOM JIUTEPATYPBI,
HEOBXOJIUMOMU )11 OCBOEHUA JUCHUITJINHBI

Buo Konuuecm
3ansa- 60 Obecneuen
Ne Haumenoeanue uzoanusn IK3EeMnAAp
(jl;:uj;; 06 6 -HOCmb,
x| 6ubnuome (3k3./ yeur.)
KP, xp) Ke, IIT.
1 2 3 4 5
OcHoBHas1 JuTEpaTypa
1. | IIucemennsii, JI. T. KoHcmekT nekuuii mo BhICIIEH Wi
. N x, 113,
MaTtemaTuke : monHbid Kype / 1. T. [lucemennsiii . - 10-e 43 1
w3, uenp. - M.: AMPUC-TIPECC, 2011. - 608 c. kP
2. | llunaues, B. C. Boicmast maTemaTHka. y4eOHHK U1 By30B / Tk T3
B. C. llumnaues. - 8-¢ u3j., crepeorwir. - M.: Beiciias T 390 1
mkona, 2007. - 479 c. P
3. | Jlapuonosa, O.I'. BektopHas anreOpa B IpUMEHEHHH K
JUHEHHBIM 00BEKTaM Ha IJIOCKOCTH M B IPOCTPAHCTBE: JIx, 113, 31 1
VYue6. [Tocobue st ByzoB / O.I'. Jlapuonona, A.C. Kp
Jlapuonos, O.B. Jlazaps. — bpatck: bpl'Y, 2010. —84 c.
JlonosiHuTe/IbHAS JINTepaTypa
4, | Hanxo, II. E. Briciias marematuka B yIpaXKHEHHUSIX U JIx, 113,
3amavax. B 2 u. U.1 :yuebHoe mocobue mis By3oB / 1. E. Kp 288 1
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.

Hanxo, A. T. TTonos, T.5. KoxxeBHukoga. - 6-¢ uzg. - M.:
"Onukc 21 Bex",: Bricmag mkona, 2003 - 304 c.

5. | Hanko, I1. E. Bricmias MmaTeMaTuKa B yIpaKHEHUSIX U
3aga4ax. B 2-x 4. Y 2: yye6Hoe mocodue s By3oB / [LE. JIx, 113, 296
Hanko, A.T'. IToros, T.41. KoxxeBHHKOBaA. - 6-¢ u31. - M.: Kp
"Onukc 21 Bex", 2003 - 415 c.

6. | [uckynos, H. C., [Iuddepenumnansuoe u nHTErpaIbHOE
ucuncienus. B 2 1. T.1-2 : yueOHoe mocobue st By30B / H. JIx, 113,
C. ITuckynos. - u31. crepeotutl. - M.: Uuarerpan-Ilpecc, 2003 Kp

-2004.T.1.-2003. -415 c.

189 1

7 | Muckynos, H. C., Auddepennmanbaoe U HHTErpaIbHOE
ucuncienus. B 2 1. T.1-2 : yueOHoe mocobue st By30B / H. JIx, 113,
C. ITuckyHoB. - u31. crepeotutl. - M.: Muarerpan-Ilpecc, 2003 Kp

-2004.T.2. - 2004. - 544 c.

198 1

8. MEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJEKOMMYHHUKAIIMOHHOM
CETU «<MHTEPHET» HEOBXOJAUMBIX JJI1 OCBOEHUSA INUCHUIIJIMHBI

1.OnexkrponHslit KaTanor oubauorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?L NG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z211D=.

2. OnekrponHas 6ubnanorexa bpl'y

http://ecat.brstu.ru/catalog .

3. DNEeKTPOHHO-OMOIMOTEYHAS CHCTeMa «Y HUBEpCUTETCKasi OnbmnoTeka online»
http://biblioclub.ru .

4. DnexTpoHHO-O0MOMMoTeuHas cuctema «M3garenbcTBo «JlaHby

http://e.lanbook.com .

5. Undopmanmonnas cucrema "EanHOE OKHO A0CTyma K 00pa3oBaTesibHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubianoteka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas nndopmarmonnas cuctema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanwsHas anektponHas oubnuoreka HOb
http://xn--90ax2c.xn--plai/how-to-search / .

9. METOAUYECKHUE YKA3AHHUA AJIsI OBYUYAIOIIUXCS IO OCBOEHHUIO
JUCHUIIJINHBI

OOyuaromuiics JI0DKeH pa3paboTarb COOCTBEHHBIM pEXHM PABHOMEPHOTO OCBOCHHUSA
IMCUUIUTMHBL [OArOTOBKA CTylIEHTa K TPEACTOSIIEH JIGKIMU BKJIIOYACT B Ce0S PSJl BaXKHBIX
[M03HABATEIbHO-TIPAKTHYECKUX ITAIOB!

— 4YTEHHWE 3alliCel, CICIAHHBIX B IPOIIECCE CIYIIAHHWS M KOHCICKTUPOBAHUS MPEIbIIYLICH
JICKIIMH, BBIHECEHUE HA TIOJISI BCETO, YTO TpeOyeTcs MpHU AajbHEIIeid padoTe ¢ KOHCIEKTOM U
y4eOHHUKOM;

— TeXHU4Yeckoe oQopMIICHHE 3amucei (MOoJAYepKHUBAHUE, BBIJIECICHHE TJIABHOTO, BBHIBOJIOB,
JI0Ka3aTelIbCTB);

—  BBITIOJIHEHUE MPAKTUYECKUX 3aJJaHUI MpPero1aBaTers;

— 3HAKOMCTBO C MAaTEpHAIOM TMPEACTOANIeH IeKIUH MO YUYeOHHKY W JOTOJTHHUTEIHHOU
TuTeparype.

AxTuBHasg paboTa Ha JIEKI[MU, €€ KOHCIEKTHPOBaHWE, MpOJyMaHHas, IeJieHaNpaBlieHHas,
CUCTeMAaTHYeCKasi, a TJIaBHOE - TOOPOCOBECTHAS U ITyOOKO OCO3HAHHAs IMOCieayromas pabora Haj
KOHCIIEKTOM - B&KHOE YCIIOBUE YCIENIHOTO 00y4eHHUS CTYEHTOB.

9.1. Meronnueckne yKa3zaHus JJisi 00y4al0IHMXCSl 110 BHINOJTHEHHIO PAKTHYECKUX 3aHATHI
[IpakTuyeckue 3aHATUS MO MaTeMaTHKE MO3BOJIAET CTYAEHTY Oosee riyOoko pa3zoOparbcsi B
TEOPETUYECKOM MaTepHajie U ONpeaeIuTh chephl ero MpakTHIeCcKOoro npuMeHeHus. OCHOBHAs 11eb
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

MMPAKTUYCCKOI'0 3aHATUSA — PA3BUTUC CaAMOCTOATCIIBHOCTU CTYJACHTA. HOI[I‘OTOBKa K IMPAKTUYCCKUM
3aHSTHSAM COCTOUT B JJOOPOCOBECTHOM aHAM3e TEOPETHYECKOTO MaTepualia, COCTABICHHH KPaTKUX
CTIPAaBOYHHUKOB, CIIOBApPUKOB, CXEM, airopuTMoB. Kpome TOro, Bce J[OMaIIHHME 3aJaHUS K
MMPAKTUYICCKOMY  3aHATUIO JOJIKHBI OBITH BBITIOJTHCHHI, JII/I6O IIOATOTOBJICHBI BOIIPOCHI
MPEIO/IaBaTEII0, PACKPHIBAIOIIUE TPYJHOCTH B OCBOCHHU Y4€OHOTO MaTepHala.

IpakTHuyeckoe 3ansaTHe Mo Teme «IIpemen GyHKIMM, paCKPBHITHE HEOTIPEICTICHHOCTH BHJIa 00,/ 0.
Llenb: HayYUTHCA NPUMEHATH IPABUJIA JJISI PACKPBITUS MAaTEMATUUECKUX HEOTIPEICICHH OCTEM.
3ajiaHue: BEIYUCTUTD MPEICIBI.

ITopsaaok BEINOJHEHHUS:

[Tycth Tpebyercs Haiitu npeaen Gyukmuu: im f(x).
Xx—>a

1) TloacraBuTh mpenelbHOEC 3HAYECHHWE apryMeHTa a NOJA 3HaK mpenena (BMECTO X
MOJICTaBUTH ).
2) Ecnu f(a)- BmosHe onpeeeHHOE BhIpaKeHHe (KOHEYHOE YUCIIO MIIM 0ECKOHEUHOCTH),
TO MpeeI HalJIEeH.
3) Ecimm f(a) mnpeacraBiasieT OOHO U3 HEOMPEACICHHBIX BBIPAXKEHHUU, OT TaKOM
HEOIPEACIEHHOCTH HY)KHO M30aBUTHCS, UCIIOJIB3YsS COOTBETCTBYIOIIEE TPABHUIIO.

dopma OTYETHOCTH: BBITMOJHUTH 3aJaHHE B TETPAIX M MMOKA3aTh MMPEIIOAaBaTEIIO.

3aaHus I CaMOCTOSTEILHON paboThI:

. 2n+1 8 _ V1+b? +Db*
1 I|m + 8. |Im X°—2X+6 14, Iimb+ 1+b“+b
nhe N+1 o =33+ x%2 =21 bosoo 9b* +1
. 3n+1 2 [
2 I|m 9. li 20X° —5x+4 . on? +1
W on-1 AIm—5= Bim = -
3 lim X22—3X 10, [im 3x° +2x +1 16. 3n+1
n—om -8 ' .
>A(rx2 il ( x3)zl - r!m V3nd +1
. ; 2-n)3-n)(4-n 3 2
x> N0 (3n+1) e 3n—4/81n® +1
14 2x 4% (L+n)(2+n)(3+n)
5. lim 12. | 18. [im (n? +n+1-vn? —n)
IM 05 %2 _80 . HI] e _1 |n|££] n“+n+1-+/n°-n
. 10X2—X—6 nz_n_l
6. lIm——— Blim=——
o 3X—X o A/N° +2 +5n?
) x®+1
7. lim

PexoMeHAaIMy 110 BBIIOJHESHUIO 3aJJaHUM U NOATOTOBKE K IIPAKTHYESCKOMY 3aHATHIO:
BLIy‘II/ITb IMOPAI0K HeﬁCTBHﬁ IIpu  BBIYUCIICHHUHM HPCACiia MW IIpaBlJla PACKPBITHUA
HeOHpe,Z[CJICHHOCTeﬁ. A Taxxe PaCCMOTPETh MPHUMCPLI BLINMOJIHCHUSA aHAJIOTI'MYHBIX SaﬂaHHﬁ,
IMPUBCACHHBIC B JICKIUAX, B PCKOMCHAYCMBIX HCTOYHHKAX, B OCHOBHOHN H HOHOHHHTGHBHOﬁ
JaTeparype. IToaroToBUTH BOIIPOCKHI IMPCIIOAaBaTCIIIO.

PexomeHyeMble UCTOYHHKMU:
EmenbsnoBa, H.B. PackpeiTue HeompenaeneHHocTell B mpezaenax: Meroandeckue ykasaHus/
H.B. EmenbsnoBa, O.I'. Jlapuonosa. — bparck: bpI'Y, 2009. — 49 c.

OcHoBHas nuTepaTypa
IMucemennswiit, . T. KoHcmekT nekuuid mo BbIcHIed Marematuke : monHbiid kypc / [. T.
[Mucemennslii . - 10-e uzn., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.

I[OHOHHI/ITGHBHEUI JIuTeparypa
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Hanko, I1. E. Briciias maremaTrka B ynpaXHEHUAX U 3a7a4ax. B 2 4. Y.1 :yue6HOe mocobue s
By30B / I1. E. Jlanko, A. I'. Tlonos, T.4. KoxxeBHukoBa. - 6-¢ u3a. - M.: "Onukc 21 Bex",: Beiciias
mrkoiaa, 2003 - 304 c.

KoHTposIbHBIE BOIIPOCHL I CAMOIIPOBEPKU
1. KakoB nopsa0k JeicTBUM NpH BBIYUCIIEHUU Tpezena’?
2. Kakue maTeMaTH4eCKue HEONPENEIEHHOCTHU CYILECTBYIOT?
3. ChopmynupyiiTe npaBuiia Ul PacKpbITHs HEOTIPEIEICHHOCTEH.

9.2. MeTonnueckue YKa3aHHs 110 BHINOJHEHUI0 KOHTPOJIbHON padoThl

KonTponpHble paboTHl  MPENCTAaBISIOT COOOH CIOCOO MPOBEPKH 3HAHWUK CTYAEHTA, €ro
YMGHI/Iﬁ u npearoJararoT INMCHbMCHHBIC OTBEThI Ha IIOCTaBJICHHBIC BOIIPOCHI, 1100
CaMOCTOATCIIbHOC BBIITOJHCHUC IMPAKTUUYCCKUX SaﬂaHHﬁ. HOILFOTOBKa K KOHTPOJIbHBIM pa60TaM
COCTOUT B OTBCETCTBCHHOM BBIIIOJIHEHHUHW BCEX JOMAIIHUX SaI[aHI/Iﬁ II0 AUCHUIIIMHE U
CaMOCTOSITENIbHOM  MpOpabOTKE OCHOBHOW M JOIMOJIHUTEIbHOW JIUTEpaTypbl, a TaK XKe
PEKOMCHAYEMBIX HCTOYHUKOB.

Haubonee npoayKTHBHOM SIBIIIETCS CaMOCTOsITEIbHAS paboTa B OMOIMOTEKE, I JOCTYITHBI
OCHOBHBIC U JOMOJIHUTCIIbHBIC IICUYATHBIC 1 SJICKTPOHHBIC UCTOYHUKH.

HpI/I BBITIOJTHCHUU MMPUBCICHHBIX BBIIIC peKOMeH)IaIII/Iﬁ IMOATOTOBKA K 3a4YC€Ty U DK3aMCHY
CBeJeTCd K TIOBTOPEHUIO M3YYEHHOTO U COBEpIICHCTBOBAHMIO HABBIKOB MPUMEHEHUS
TCOPETUYCCKUX MOJIOKEHUHN W Pa3iInYHbBIX METOJOB PCHICHUA K CTaHAAPTHBIM W HECTaHAAPTHBIM
3aJJaHUSM.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIbHOI'O ITPOLNECCA 110 JUCHUIIJIMHE

Microsoft Imagine Premium: Microsoft Windows Professional 7
Microsoft Office 2007 Russian Academic OPEN No Lewel
AnTHBHpYCHOE ITporpammuoe obecrieuenue Kaspersky Security
Adobe Reader.

[Ipy dTreHuM JIEKUUK MCHOIB3YETCS aBTOPCKUH KOMIUIEKC JICKIUMU-MPE3CHTAlUN 110
MaTeMaTuKe. BbInoHeHne MpakTUYeCKUX 3aJaHUi M0 MaTeMaTU4YeCKOW CTaTUCTHKE peallu3yeTcs
Ha [1K ¢ momomrsio Excel.

B uenom wundopmannonHo-koMMyHukanuonuele Texunosnorun (MKT) — mnpenopaBarens
UCIOJIB3YeT JUIsl: -  TONydeHHs: MHQOpMAlMM MpH MOATOTOBKE K 3aHATHSM,  CO3JaHUA
MIPE3EHTAIIMIOHHOTO COTPOBOKICHUS JIEKUUN; WMHTEPAKTUBHOTO OOIIEHHS; Yy4yacTus B OHJIANH-
KoH(pepeHIHIX; paboThl B AJIEKTPOHHON HH(POPMAIIMOHHOM cpejie.

11. ONMCAHUE MATEPHUAJILHO-TEXHUYECKOM BA3BI, HEOBXOIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA30OBATEJIBHOI'O NTIPOLECCA IO JUCHUIIVIMHE

Buo Haumenosanue Hepeuenv ocnosnozo
3anAmMuA Ne JIk, 113
UIs, 113, xp, CP...) ayoumopuu obopyoosanus
1 2 3 4
JIk JleximonHast / -
CEMUHApCKasl ayIuTOpUs
113 Jleximonnast / -
CEMUHApCKast ayIuTOpUs
Kp u3i O6opynosanwue 10 I1K i5- -
2500/H67/4Gb
(MornTOpTFT19
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Samsung); npuntep HP
LaserJet P2055D-

CP

431

O6opynosanwue 10 I1K i5-
2500/H67/4Gb
(MounTOpTFT19
Samsung); npuntep HP
LaserJet P2055D
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IIpuiaoxenune 1

®OHJA OHEHOYHBIX CPEACTB AJs NIPOBEJAEHUSA
IMPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIMIUXCSA MO JTUCIHUIIJIAHE

1. Onucanue ¢GpoHaa OLIEHOYHBIX CPeACTB (ACHOPT)

Ne Dj1eMeHT
KoMmmeT | komiere | Pa3nen Tema DdOC
€eHIUU HIMH
OIIK-3 | roroBHOC 1.1 Martpuiibl, OCHOBHBIE TIOHSATHSI, BUJIBI WunusunyansHOE 3a1aHAE
TBIO -3 MaTpHull, JeHUCTBUS HaJl MAaTPULIAMHU. WumBunyansHoe
TIPHMEHST S cobeceopanue. Tect
b 5 1.2 Onpenenurenu 2-ro u 3-ro nopsiakos, ux | VHIMBHAyaIbHOE 3a1aHNUe
cHCTEMY o CBOMCTBA Y BHIYUCIICHUSI. WumBuyansHoe
byHame a cobecenoBanne Tect
HTATBHBIX S 1.3 CI/IC”EeMLI JIMHEHHBIX anredpanyecKux WnausuayanbHoe 3a1aHue
SHAHM 3 YpaBHCHUM, OCHOBHBIC TIOHSTHS, (YOPMYJTBI WnpueunyansHoe
= Kpamepa, metox 'aycca. cobeceqioBaHNE
Sf{iiil\:liT : 1.4 Bexropel, ocHoBHbIe mousTHs. Cuctema | VIHAMBHAyanbHOE
’ g KOOD/IMHAT Ha MPAMOii, Ha MJIOCKOCTH, B cobecenoBanne
CCTECTBCH = IIpocTpaHcTBe. JIMHelHble onepalnuy Haj Tecr
HOHAY4H = BEKTOPAaMH, MX CBOMCTBA.
bIX, = 1.5 Ckansproe, BEKTOpHOE U CMEIIAHHOE VnanBuyanpHoe 3a1aHue
WHIKCHED - [IPOU3BENIEHUE BEKTOPOB, UX CBOMCTBA U NunmBuayansHoe
HBIX U BBIUKCIIEHHE. cobecenoBaHue
9KOHOMHU 2.1 ®OyHKuMS, OCHOBHBIE MOHATHS, CITOCOOBI WNunuBunyaasHOE
YECKHUX) 3a/iaHus, npezelt GyHKIUU, MaTeMaTH4eCKIe cobecenoBaHne
TS HEOINPEIeJICHHOCTH U UX PACKPBITHE. Tect
uneHTud 2.2 beckoHe4YHO Majble (YHKINH, UX WunuBuayanbHOe 3a1aHne
HKAIH, cpaBHeHHe, 1-ii u 2-1i 3aMeuarenbHble HuausugyansHoe
dopmyIH npeJieNbl, TA0IUIA SKBUBAICHTHOCTEH U ee cobecenoBanne Tect
poBAHsT MPUMEHEHHE.
" 2.3 OnmHOCTOPOHHHE TpENENbl, WunuBuayanbHOE 3a1aHne
HEIPEPhIBHOCTh (PYHKIMH. ACUMIITOTHI WunnuBuayansHoe
PCILICHITA rpaduka QyHKIIHH. cobecenroBaHie
TCXHUYIECC 2.4 3anauu, IPUBOIAIIUE K TIOHITUIO Tect
KHX 1 npou3BoAHOM. IIpousBonHas GyHKIMH,
TEXHOJIOT omnpeeneHne, reOMeTpUIeCKuil u
HNYCCKUX Q MEXaHUYECKUI CMBICI IPOU3BOIHOM,
mpobiemM = 2.5 TIlpaBuna nuddepennupopanms, WnnuBuayanbHOE 3a1aHe
IKCILTyatT = MPOU3BOHAS CIIOKHOW (DYHKIMHU, TaOIHIIA WunuBuayansHoe
anuu g= TPOM3BOZIHBIX OCHOBHBIX SIIEMEHTAPHBIX cobecenoBanme
TpaHCIIop 5 byHi.
THO- gé 2.6 IIpou3BojHbIE BHICHINX HOPSIKOB. WuauBuayanbHOe 3a/1aHue
TeXHOIOr E 2.7 OCHOBHbBIE TEOPEMBI Tect
- = T epeHInaTbHOT0 NCIUCICHUS
MALLE I = 2.8 HeoOxomumble U IOCTATOYHBIC YCIIOBHS WunuBuayanbHOe 3a1aHne
= MOHOTOHHOCTH M SKCTpeMyMa (PYHKIIUU WunuBuayanbHOe
KOMILIEKC N cobecemoBanne
OB 2.9 BsINyKIOCTh, BOTHYTOCTD, TOUKH WuauBuayanbHOe 3a1aHue
reperuda rpaduka GyHKINH. WnnuBunyansHOE
cobecemoBanme
2.10 Anroputm uccnenoBanust QyHKIUA U WnnuBupyansHOE 3a1aH1e
MMOCTPOEHHE MaKeTa ee rpaduka. WupuBuayanbHOe
cobecemoBanme
2.11 Oyskumu, 3aKaHHBIE HessBHO. KpuBhIe 2- NuauBunyansHOE 3a1aHue
TO TIOPAZIKA: OKPYXKHOCTb, SJUTUIIC, TutiepOona, | MHauBHIyatpHOE
napaborna. cobecenoBaHme
2.12 OyHKIUH HECKOJIIBKUX TIEPEMEHHBIX, WunuBunyansHOE 3a7aH1e
OCHOBHBIC TTOHATHS, 00JIACThH OTPEICIICHIS, DK3aMeHAIMOHHbIE
TEOMETPUYUECKHI CMBICIL. BOIIPOCHI
2.13 YacrHple mpou3BoaHbIE 1-T0 U 2-T0 NuauBuayaibHOE 3aJaHUE
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nopsiaka, HanbosnbIee 1 HauMeHbIIee
3HaYeHHe QYHKIIMH IBYX IEPEMEHHBIX B
objacTu.

JK3aMEHAIMOHHbBIC
BOIIPOCHI

2.14 HeompeneneHHBIN HHTETpal,

WnnuBunyansHOE 3aJaHKe

olpezieNieHNe, CBOMCTBA, Ta0JINIIa MHTETPAJIOB. | DK3aMEHAIMOHHEIC
BONPOCHI

2.15 OcHOBHBIE METOABI HHTETpUpOBaHus: 0 | MHauBuayansHOE 3a1aHue

YacTsM U TIOJICTAHOBKOH. OK3aMeHallMOHHbIE
BONPOCHI

2.16 PanmoHanbHbIe ApOOH, OCHOBHBIE WunuBuayansHOE 3a1aHKe

nonstus. [Ipocreiimme npodu, Mx OK3aMeHallMOHHbIE

MHTETPUpPOBaHUE. AJITOPUTM UHTETPUPOBAHUS | BOIPOCHI

PAITHOHAITEHBIX POOEH.

2.17 VHTerpupoBaHue HEKOTOPBIX

WNunuBuayansHOE 3a1aHKe

MPPaLHOHAIBHBIX U TPUTOHOMETPUYECKIX DK3aMeHaIlMOHHBIE

GyHKIHHA. BONPOCHI

2.18 OmnpeneneHHblii MHTErpal: onpenenenue, | MHauBuayanpHOE 3a1aHue

cBolicTBa, popmyina HeroTona-JleitOnuIa, DK3aMCHAITUOHHBIC

METO/Ibl HHTETPUPOBAHHUSL. BOITPOCHI

2.19 T'eomeTpHYeCKUE MTPUITOKEHUS WnnuBuayansHOE 3a1aHKe

OIpeJIeTIeHHOr0 UHTEerpasa. DK3aMeHaIlMOHHbIE
BOITPOCHI

2.20 uddepennpanpHbie ypaBHEHUS, WnnuBunyansHOE 3a1aHNe

OCHOBHBIE MOHATHS, TU(depeHInanbHbIe DK3aMeHaIlMOHHbIE

ypaBHeHHs 1-T0 mOpsIKa ¢ pa3/ielIeHHbIMU 1 BOITPOCHI

pa3JIeISIFONIMMHUCS TIEPEMEHHBIMH.

2.21 OmHOPOAHBIC U JINHCHHBIC

NupuBunyansHOE 3a1aHue

mddepeHnmansHple ypaBHeHHs 1-To nopsaka. | Dk3aMeHAIMOHHbBIE
Juddepennmanbabie ypaBHenus: bepayiu. BOIPOCHI

2.22 Teopust TMHEHHBIX OJJHOPOHBIX WunuBuayanbHOE 3a1aHne
I depeHINaIbHBIX YpaBHEHUH 2-To nopsiika | DK3aMeHalMOHHbIE

C MOCTOSIHHBIMU KO3 duirienTamu. BOITPOCHI

2.23 Teopus JIMHEWHBIX HEOIHOPOIHBIX WunuBuayanbHOE 3a1aHne
I depeHINaIbHBIX YpaBHEHUH 2-To nopsiika | DK3aMeHalMOHHbIE

C MOCTOSIHHBIMU KO3 duiienTamu. BOITPOCHI
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2. Bomnpocsl k 3a4eTy

Komnerenuuu Ne n
Ne " BOIPOCHI K 3AUETY
HaMMeHOBaHUe
n/n 1 cemecTp
Kon Onpenesienune pa3naena
1 2 3 4 5
1. OIIK-3 | rOTOBHOCTBIO 1. Marpuiisl, OCHOBHBIE TIOHSTHS, BUJIBI 1. JluneitHas u
IPUMEHATH CUCTEMY | MATpHII, JACHCTBHS HaJl MATPHIIAMH. BEKTOpHas anredpa
(yHIaMEHTANBHEIX | 2 Onpenenutenu 2-ro ¥ 3-T0 MOPSJIKOB, UX
SHaHHH CBOICTBA U BBIYHCIICHUS.
(MaTeMaTHHECKHX, | 3 Cpcrempl JMHEHHBIX —aIreGpamuecKux
CCTCCTBCHHOHAYIH | yhapyenuii, OCHOBHBIE MOHSATHS, (OPMYIIBI
bIX, HEDKCHEPHBIX U | Kpamepa, meton [aycca.
KOHOMHYECKUX
KOHOMHUECKIIX) 4. Bekropsl, ocHOBHbIe mNOHsATHs. CHcTema
s o
UL KOOpJIMHAT Ha MpPSMOH, Ha IUIOCKOCTH, B
UICHTU(HUKALTITH .
ACHTHOHKALIHH, npoctpancTBe. JIMHeiHbIE oOmepanuu  Haj
MYJIUPOBaHUS U .
(bopmymposa BEKTOpAMH, UX CBOICTBA.
CIICHUS
IT) X HIYECKHX I 5. CkajsipHOe, BEKTOPHOE W CMEIIaHHOE
NPOM3BE/ICHUE BEKTOPOB, HUX CBOMCTBA H
TEXHOJIOTMIECKUX
mpoben BBIYHCIICHHUE.
SKCILTyATAIHH 6. ®yHKIMS, OCHOBHBIE TOHATHS, CIOCOOBI | 2. }
TPAHCIIOPTHO- 3ajaHus, npenen QyHKIUU, MaTemaTHdeckue | MaTteMaTHyecKui
N — HEOINPEAEIEHHOCTH U X PACKPBITHE. aHaJm3
MAIIIH | 7. BeckoHeuyHO ~ Manmble  (DyHKOHH, X
KOMILIEKCORB cpaBHeHMe, 1-i W 2-W 3aMedaTeibHBIE

mpenensl, TabauIa SKBUBAJICHTHOCTEH W €¢
MIPUMEHECHIE

8. OanocropoHHHE
HENPEPBIBHOCTh

rpaduka GpyHKIINH

TIpEIebl,

(hyHKIIN. ACHAMITTOTEI

9. 3agaum, nOpUBOIAMIME K  MOHSATHIO
MPOU3BOIHOM. [IpousBomHas  QyHKIUH,
OTIpeneNeHne, TE€OMETPUIECKHIA u
MEXaHUYECKUU CMBICI TPOU3BOIHON

10.TIpaBuna 1 GepeHIMpoBaHus,
MIPOW3BOAHAS CIOXHOW (DYyHKIMH, TabiIuIa
MPOU3BOIHBIX ~ OCHOBHBIX  SJIEMEHTapHBIX

(hyHKITHIA.

11.TTIpou3Bo/HbIE BBICIIHMX MOPSIKOB

12.0OcHoBHbIE TEOpeMBI aU((EPEHIIHATEHOTO
UCYHCIICHHS

13.HeoOxomuMble W JIOCTATOYHBIE YCIOBHS
MOHOTOHHOCTH M 9KCTpeMyMa (YHKIIHH

14 . BrimykinocTs, BOTHYTOCTb,
niepern0a rpaduka GyHKIHH.

TOYKH

15.Anroput™  mccienoBaHus (YHKIUH U
IIOCTPOEHHE MaKera ee rpaduka.
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3K3aMeHaHHOHHbIe BOIIPOCHI

Ne n
Ne Komnerennun 9K3AMEHALIMOHHBIE BOIPOCHI | nanvenosa
n/m Kon Onpenesienune 2 cemectp Hie
pasaejia
1 2 3 4 5
1. OIlK-3 CIOCOOHOCTBIO 1. ®ynkuuu, 3agannbie HesBHO. Kpusble 2- | 2.
HCIIOJIB30BaTh OCHOBHBIC To nopsiaKa: OKPY>XHOCTb, 3JIIUIIC, MaremaTtuue
3aKOHBI runepOona, napabona. CKMI aHaIu3
CCTECTBCHHOHAYIHBIX 2. OyHKOUH HECKOIBKHX [EPEMEHHBIX,
AUCLIUIUINE 1 OCHOBHBIC TOHSATHS, O0JIACTH OINPEACICHUS,
COBPEMCHHBIC T€OMETPUYECKUN CMBICIL.
HH()OPMAIHOHHO- 3. YactHple mpomsBomHble 1-T0O M 2-TO
KOMMYHHKaIMOHHBIC nopsinka, Haubosnbiiee ¥ HauMeHbIee
TEXHOJIOTHH B 3HaYeHHe (YHKIMH JBYX IIEPEMEHHBIX B
podeccuoHaIbHON 0BIACT.
ACATCIBHOCTH 4. HeonpeneneHusiit HHTErpal,
olpejieNieHrne, CBOWCTBA, TAaOIHIIA OCHOBHBIX
WHTETPAJIOB.

5. OcHOBHBIE METO/IbI HHTEMPHUPOBAHHUSL: 10
JacTsAM M ITOACTAaHOBKOH.

6. PammonanpHple  IpOOH, OCHOBHBIE
nouarusi.  I[Ipocreiimue Ipobm, uX
WHTETpUPOBAHUE. Anroputm
WHTETPUPOBAHNS PAIIMOHAIBHBIX APOOEH.

7. WurerpupoBanue HEKOTOPBIX
WUPPAIIMOHANBHBIX W  TPUTOHOMETPHUYECKUX
(hyHKITHIA.

8. Omnpenenennsiii UHTErpa:

orpenenenne, cBoicTBa, Gopmyna HeroToHa-
Jle#iOHMITA, METOIBI MHTETPHPOBAHMSL.

9. Juddepenunansupie ypaBHEHUS,
OCHOBHBIC TOHATHS, IU(epeHITHATbEHBIE
ypaBHEHUS 1-TO MOpSIKa C pa3IeleHHBIMHA H
pa3IeNSIONMMHACS TTePEMEHHBIMH.

10. OpnHopomHbIe U TUHENHBIE
muddhepeHuaibHbIe ypaBHEHUS 1-T0
nopsiaka. JJuddepennuanpabie ypaBHEHUS

Bbepuynnu.
11. Teopus JTMHEHHBIX OJIHOPOIHBIX
g dhepeHnaIbHBIX ypaBHEHUI 2-ro

MOPSIKA C IMIOCTOSITHHBIMU K03 () prurirneHTaMMm.
12. Teopuss  IMHEHHBIX  HEOJHOPOIHBIX

g dhepeHnaIbHbIX ypaBHEHUI 2-1o
HOpsAKA C MMOCTOSIHHBIMH KO3 (HIIMEHTaMH.
13. Teomerpuueckue PUIIOKEHUS

OIIPEACICHHOI'O UHTCIrpaJia.
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3. Onucanue nokasaresieil 1 KpUTepueB OLEHUBAHUS KOMIIeTEeHIMIi

Ioka3zarean Onenka Kputepun
3HaTh CB0OOIHO ¥ YBEpEHHO HAXOIUT JIOCTOBEPHBIE HCTOUHUKH
OIIK-3 nH(popmanuu, onepupyeT NperocTaBIeHHONH HH(pOpMaIUeH,
- BUZBI U CrIelM(UKY HCTOYHUKOB OTJIMYHO BJaJieeT HaBBIKAMHU aHAJIM3a U CUHTE3a
JIOCTOBEPHOM MaTeMaTH4YeCcKOi nH(opManuK, 3HaeT BCE OCHOBHBIE METOIbI PELICHUSI
uHpopmanuy, (yacOHUKH, npo0sieM, IPeayCMOTPEHHbBIE YIeOHO!H MporpaMMon, 3HaeT
y4eOHbIe TOCOOHs, KOHCTIEKTHI Oramuno | TAHIHBIE OIIMOKK 1 BO3MOYKHBIE CJIO)KHOCTH TIPH PELICHUH
JIEKIMHA, UTHTEPHET, Hay4HbIE TOW WJIM MHOW TIPOOJIEMBI U CIIOCOOEH BHIOPATh U
CTaThbH). 3¢ PEKTUBHO MPUMEHNTH aJA€KBATHBIA METO]] peLICHUsI
- OCHOBHBIE MaTeMaTHYECKUE KOHKPETHOH Mpo0ieMbl WM y4eOHOH 3a1auu.
MOHATHSA U METOJIBI UCCIIEIOBAHMUA, JleMOHCTpUpYET Ha BHICOKOM YPOBHE HABBIKU BBIITOTHEHUS
0COOEHHOCTH UX TPUMEHUMOCTH B pacueToB U BBHIUKCIIEHUH. [ paMOTHO HCIOIB3YeT PH 3TOM
pa3HbIX Hay4YHBIX O0JIACTSIX, BO3MOXXHOCTH BBIUYUCIUTEIBHBIX YCTPOMCTB 1
cnenuduKky MaTeMaTHIECKHX MH(OpPMALIMOHHBIX TEXHOJIOTHH.
CHUMBOJIOB. B GonbIIMHCTBE ClTydaeB CrioCOOCH BBISIBUTH JIOCTOBEPHBIE
Ymetb WCTOYHMKHU MH(pOpPMaIUK, 00padoTaTh, aHATU3UPOBATh U
OIIK-3 CHHTE3MPOBaTh NPEIUIOKEHHYI0 UH(OpMaIuio, BEIOpaTh
- OCYIIECTBIISATD METO/[] pelLIeHuUs PoOIeMBbl U petunTh ee. Jlomyckaer
ueneHaHpaBnemjblﬁ MIOUCK Xoporo €IMHUYHBIE CEpPbE3HbIC OIINOKU B PEILICHUH IPoOIIeM,
MaTeMaTH4ecKOH HH(OpMaLHH; UCIIBITHIBAET CIOAKHOCTH B PEJKO BCTPEUAOIINXCS HITH
HCTIONb30BAaTh PA3IUUHbIC CIIOKHBIX CIIy4asX pellieHust IpoOieM, He 3HaeT THITMYHBIX
HCTOYHHUKU MH(POPMALIMK B CBOEH OIIMOOK ¥ BO3MOXHBIX CIOKHOCTEH MPH PEIICHUH TOH HITH
pabote; MPOBOJUTD MHOI npo06iieMbl. JIeMOHCTPUPYET Ha JOCTATOUYHOM YPOBHE
aHAJIUTHYECKUE 0030pbI HaBBIKH BBINOJIHEHMS PacueToB U BeIYMcIcHUH. V3penka
nH(pOpPMaLUH: CTPYKTYpHUpPOBATb, UCIIONB3YET MPU 3TOM BO3MOXHOCTH BBIUHCIUTEIBHBIX
MUHHUMHU3UPOBATh, BBIACIATh YCTPOUCTB ¥ MH(GOPMAIIMOHHBIX TEXHOJIOTHIA.
TJIaBHOE, YCTaHABJINBATh CBA3U I[onyCKaeT OIINOKH B OIPEACIICHNN JOCTOBECPHOCTH
MesK]y 0a30BbIMH DIIEMEHTAMU. WCTOYHUKOB MH(popMaluu. JIeMOHCTpUPYET Ha HU3KOM
- Ha OCHOBE HallICHHON YPOBHE CIIOCOOHOCTH IIPUMEHATH TEOPETUIECKUE 3HAHUSA K
uHpopMaluK BeIOMpPATH YaoBiieTB | kOHKpeTHOMY (DaKTHISCKOMY MaTepHany. B oTaenpHbIX
OINITHUMAJIbHBIN CIIOCO0 PEeIIeHNs OPHMTEBHO | CITy4asx COCOOEH MPABWILHO PEIIATh TOJIBKO TUITHYHEIE,
MaTeMaTH4eCKO# MpoOIeMbl HITH HanboJee YacTo BCTpeUaronuecs mpodIeMbl, 3a1a49d B
3a[a4uy; aHAJIU3UPOBATh KOHKPETHOHM 001acTh. JIeMOHCTpHpYET Ha HU3KOM ypOBHE
TNOJTyYCHHBIC PEC3YIbTATHI U ACJIaTh HABBIKU BBINIOJIHEHUS PACU€TOB M BHIYMCIECHUH.
Ha UX OCHOBE BBIBOJIBL. HecmocoGen ocymecTBIsATh MOMCK HEOOX OAUMOMA
- IPaMOTHO IIPUMEHATE OCHOBHBIC Heynosae | uHbOpMammi, 00padaTeBaTh HHOPMALHMIO, HE HMEET
MaTEMAaTUYCCKUEC CUMBOJIBL, TBOPHUTEIb HaBBIKOB aHaJIMW3a U CUHTE3a, HE 3HAE€T METOJOB PEIICHUA
TIOHATHS U METO/Ibl UCCIICIOBAHMS. HO mpo0eM, 3aad, He MOKET pelIaTs mpooiieMsl, 3amgaqun. He
Buagers BJIaJ€eT TEXHUKON BBIUMCIEHUI.
OIIK-3
- IpUeMaMH BU3YyaIn3aIin
nH(popManuy: MPEACTaBICHUE B
BHJE Tpa)UKOB, CXEM, TAOHII.
- TEXHUKaMH BBITTOJTHEHHS 3aureHo | JlemoHcTpupyeT OGoiee OJIOBHHEI MOKa3aTelnel Ha
PacyeToB U BBHIYHCICHHUI, JIOCTaTOYHOM M BBICOKOM YPOBHE
HaBBIKAMH MaTE€MaTHIECKOH
00paboTKH pe3yabTaTOB
HU3MEPEHUI U BHIYUCIECHUH,
TIPE/ICTABIICHNS PE3yIbTaTOB B
TpeOyeMoM BHJE.
- HaBBIKAMH PEILCHHUS 337124 U3 He JeMoHcTpupyer OONBIIMHCTBO TOKa3aTeaeld Ha
PasHbIX 00JIACTEN MATEMATHKH. 324YTEHO HEJO0CTATOYHOM U KpaliHe HU3KOM ypOBHE

- HaBBIKaMH HCIIOJIb30BaHUA
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HU3MEPUTENBHBIX u
BBIYHCITUTEIBHBIX YCTpPOIHCTB,
MHQOPMAIMOHHBIX  TEXHOJOTHH
JUIL  BBINIOJIHEHUS  PacyeTosB,
BBIUMCIICHUM,  COCTaBI€HHS U
oopmiteHnst pe3yapTaToB
peleHus 3a1a4.

4, MeToauueckue MaTepualibl, onpeacjasdrommue npoucaypbl OCHUBAHUS 3HaHHﬁ,
yMeHHﬁ, HABbIKOB H OIIBITA J€ATCJIBHOCTH

JucuuninuHa MartemaTrka HalipaBiieHa Ha 03HAKOMJIEHHE 00YJaroIKUXCsl C MECTOM U POJIBIO
MaTeMaTHK{d B COBPEMEHHOM MHUpPE, MUPOBOU KYJIbTYpe U UCTOPUM; HA TTOTYICHHE TEOPETUUECKUX
3HAHWA W TPAKTUYCCKUX HABBIKOB TPUMEHEHUS CHCTEMBl (YHIaMEHTAIBHBIX MaTEeMaTHUYECKUX
3HAHUW U1 uaeHTU(PUKANWY, (QOPMYIUPOBAHUS M PEIICHUS TEXHOJOTHYECKHX Mpo0ieM B
npodeccuoHaNbHON cdepe, a TaKKe OCYIIECTBICHUS TOWCKA, XpaHEHUs, 00pabOTKM W aHaIu3a
“H(pOpMAIIUK U3 PA3TUIHBIX UICTOYHUKOB M TIPEJICTABIICHUS €€ B COOTBETCTBYIOIIEM BUJIE W JIJIST UX
JATBHEHIIIETO UCIOJIB30BAHUS B MPAKTHYECKON JIEATETLHOCTH.

N3yuenune quciuiuimHael MaremaTrka mpeaycMaTpuBaeT:

— JIeKUUH,

— TMPaKTHYECKUE 3aHSTHS,

— KOHTPOJIbHBIE pabOTHI;

— 3auerT;

— DK3aMeEH;

— CaMOCTOATENbHYI0 PabOTy CTyACHTa B 00BbEMax 4YacoB, COOTBETCTBYIOIIUX y4ECOHOMY
IJIaHy HampaBiIeHUS.

B xone ocBoenus pasznena 1 «JIuneliHas U BeKTOpHas anreOpa» CTyAEHTBI JOJIKHBI YSICHUTD
UJeH MaTeMaTUYeCKOTO MOJICIUPOBAHUS B IPOCTPAHCTBAX Pa3HbIX M3MEPEHUN U MPUMEHEHUS
METO/I0B JIMHEWHOU anreOpbl M TEOpUU BEKTOPOB B PELICHUU 3a1a4 Ipo(ecCHOHATBLHON MPAKTUKH.

B xone ocBoenus pazgena 2 «MareMaTuyeckuil aHaIN3» CTYIEHTHl OCBAUBAIOT OCHOBHbBIE
MIpUEMbl U METObI IOCTPOCHUS U aHANIN3a JUHAMHYECKUX MO/IEIICH.

CrynentaMm HEOOXOJMMO OBJIAJETh HABBIKAMM W YMEHUSIMU MPUMEHEHHUS H3YYEHHBIX
METO/IOB JJsi pa3pabdOTKH U peanu3aluu MNpoPecCHOHANIbHO OPHUEHTHUPOBAHHBIX IPOEKTOB B
MocJeaytomel yaeOHO! AesITeNbHOCTH.

B mporecce n3ydeHust JUCHMILTUHBI PEKOMEHIyeTCs Ha MEePBOM dTare oOpaTUTh BHUMaHUE
Ha cHenu(pUKy MaTeMaTUHYECKHX TEKCTOB M YMEHHUE BHIOMPATh METObI PELICHUS PA3TUYHbIX 3a/a4.

OBnazneHue KIIOYEBBIMU MOHATUSMU SIBISIETCSI OCHOBOM YCBOEHHSI yueOHOTO MarepHala 1o
JTUCIUILTAHE.

[Ipy moxaroroBke K 3aueTy M SK3aMeHy 0co00e BHHMMAaHHME HEOOXOJUMO YIEIUTh
pEKOMEHAALNAM U 3aMEUYaHHIM MPENoIaBaTeNe, BEAYIIUX ayAUTOPHBIC 3aHATHUS M0 TUCITUILINHE

B mnporecce mpoBeneHus NPAKTUYECKUX 3aHATHH TPOMCXOAUT 3aKperyieHue 3HaHUM,
(dbopMHUpOBaHHE YMEHHMI M HABBHIKOB IMPUMEHEHHUS PAa3IHYHBIX METOJIOB PEIIeHHs CTaHIapTHBIX
MaTeMaTHYEeCKUX CUTYaIlHid.

CamocTodaTenbHyI0 paboTy HE0OX0MMO HAaYMHATh C YTCHHS JIEKIUN U Y4eOHUKOB.

B mporiecce koHCynbTaIlMK € TIpENoAaBaTeseM 00yJaroUIUiics BBISICHIET HATMYKe MPOOeIIoB
B 3HAHMSIX M CIOCO0AX PeIIeHUs Pa3HbIX CUTYaIIHiA.

PaGotra ¢ nuTeparypoil sIBisieTCS BaOXHEWIIUM D3JIEMEHTOM B TOJYYCHHU 3HAHUU TIO
mucuumuHe. [Ipexe Bcero, HEOOX0AUMO BOCIOIB30BATHCS CIIMCKOM PEKOMEHIYeMOU Mo JaHHOMN
JTUCHUIUIMHE JTUTEepaTypoid. JlomoNHUTENbHBIE CBEACHUS MO HM3y4aeMbIM TeMaM MOKHO HaWTH B
nepuoanydeckoit neuatu u Uurepuere.

[IpenycMoTpeHO TpoBeIeHUE ayIUTOPHBIX 3aHATUN B BUJIEC Pa3HOOOPA3HBIX TPEHUHTOB U

24



CUTyaIuii OOIICHHS B COYETAHUU C BHEAYJAUTOPHON pabOTOM.
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IIpuaoxenue 2

AHHOTALIMSA

padoueii mporpaMmbl JUCHMUILIMHBI
Marematuka

1. Ieanb u3apa4y JMCHUIIHHBI

Lenbto u3ydeHus: TUCHUILIMHBL ABJISETCS: 3HAKOMCTBO OOYyYaroIIMXCS C MECTOM M POJIbIO
MaTeMaTUKd B COBPEMEHHOM MHpE, MUPOBOM KyJIbType U HCTOpUH; (POpMHpOBaHHE JIMYHOCTU
oOyJaromuxcs, pa3BUTHE UX MHTEIUIEKTa M CHOCOOHOCTEH K JIOTHYECKOMY M alTrOPUTMHUECKOMY
MBIILJIEHUIO.

OO6yueHre OCHOBHBIM MaTEMaTUYECKUM METOIaM MPECIIEIYET 1IeJIb Pa3BUTHS CITIOCOOHOCTEN
MPUMEHATh CHUCTeMY (YHIAMEHTAJIbHBIX MaTeMaTU4YeCKUX 3HAaHUN JUIsl UACHTU(UKaALMH,
dbopMynUpOBaHUS U pEHICHUS TEXHOJOTHYECKUX TMpobieM B o01acTu mpodeccroHaTbHOM
NESITEIbHOCTH, @ TaKXe OCYLIECTBIJIATH IOUCK, XpaHEHHe, 00pabOTKy M aHaiau3 MHGOpPMaLUU U3
Pa3IMYHbBIX HCTOYHUKOB U MPEACTABIATH €€ B COOTBETCTBYIOLIEM BUJIE

3ajaul TUCIUIUIMHBI COCTOSIT B TOM, YTOOBI Ha NMpUMEpax MaTeMaTUYeCKUX MOHITHH U
METO/I0B IIPOJAEMOHCTPUPOBATh 00y4aroIIUMCs JeHCTBUE 3aKOHOB MaTEPHAIbHOTO MHUPA, CYLTHOCTb
HAay4yHOTO MOJXO0Ja, CIeUu(pUKy MaTeMaTUKU U €€ poJib B HAayYHO-TEXHHMUYECKOM Iporpecce, a
TaKkKe co3/1aTh (yHIAaMEHT MaTeMaTH4ecKOro oO0pa30BaHHsA, HEOOXOIUMBIM s Pa3BUTHS
npodeccroHabHBIX KOMIETEHIIMH U /1711 U3yYEHUS OCTIEAYIOIMIMX AU CLIUILIINH.

2. CTpyKTypa IMCUHHINJIHHbI

2.1 Pacnpenenenne TPyIOEMKOCTH TIO OTACITBHBIM BHJAM YY€OHBIX 3aHATHA, BKIFOYAs
caMocTosTeNbHYI0 padory: JIk.- 85 wac., I13 - 51 vac.; CP-143 4ac.

OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIIAEeT 324 yaca, 9 3a4eTHBIX €IMHUII

2.2 OCHOBHBIE Pa3/eIbl JUCIUTIUIHHEI:

1. JIunelinast 1 BEKTOpHasI anredpa

2. MaTteMaTUUEeCKUN aHaIN3

3. Ilmanupyemble pe3yJbTaThbl 00yUeHusi (MepedyeHb KOMIeTEHIUI)
[Ipouecc nzyueHus: AMCUUILIUHBI HAIIPaBJieH Ha POPMUPOBAHUE CIEAYIOIINX KOMIIETECHIIHI:

OIIK-3 — CcmocoOHOCTBIO HCIIOIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX HUCHUIUIAH |
COBpEMEHHbIE HH(POPMAIMOHHO-KOMMYHHKAITNOHHBIE TEXHOJIOTHH B MMPO()EeCCHOHATBHOMN eI TENbH OCTH

4. Buabl NpOMeKYTOYHOI aTTecTAllMU: 3a4eT, SK3aMEeH.
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Ipuaoxenue 3

IlIpomoxkon 0 0ononHeHUAX U U3MEHEHUAX 6 paboyell nPozpamme
na 20__-20__ yuebHwli 200

1. B pabouyro mporpamMMmy o JTUCHMIUTMHE BHOCSATCS CIETYIOUINE JOTIOJIHEHHS:

2. B pabouyro mporpamMmy 1o JTUCIHILTHHE BHOCSTCS CIEAYIOIINE H3MEHEHUS:

[IpoTokon 3acenanus kadeapbl MaTeMaTuKd Ne_ OT «__ » 201 1.,

(paspabomuux)

3aBenyromnuit kadenpoit

(noonucw) (®.1.0.)

27



IIpuiaoxenne 4

®OHJ OHEHOYHBIX CPEACTB AJdA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue ¢GpoHaa OLIEHOYHBIX CPEACTB (ACHOPT)

Ne JJIeMeHT
DOC
komneT | kommnereH | Paszgen Tema
eHIHUH 170
OIIK-3 | crioco0HO 1.1.MaTpwuiipl, OCHOBHBIC ITOHSATHS, BUIBI MATPUIIL, JCUCTBUS | Tect
CTBIO W HaJl MaTPUIIAMHU. _
HUCIIONB30 % 1.2.0npenenureny 2-ro u 3-ro NOPAIKOB, UX CBOKWCTBA U Tecr
BATH & BBIYHCIICHHSI.
OCHOBHBIE b 1.3.CucreMbl JTMHEHHBIX anreOpanyeckux ypaBHEHUH, Tecr
2 & | ocHoBHbIE oHATHSA, Gopmynsl Kpamepa, meron 'aycca. KonTponbHast
3aKOHBI =9
= 2 pabora
€CTECTBEH 8 E
= < | 1.4.Bekropsl, ocHOBHbIe moHsATHA. Cucrema koopauHat Ha | Tect
HOHayqH ’§ NpsMOM, Ha IUIOCKOCTH, B IpocTpaHcTBe. JInHeiiHbIe
bIX I:S: ornepalyy HaJl BEKTOPAMH, HX CBOHCTBA.
AUCLAILIA o 1.5.CkanspHoe, BEKTOpDHOE M CMeIIaHHOe Ipou3BeneHue | Tecr
HHA BEKTOPOB, UX CBOMCTBA U BBIYUCIICHUE. KonTponpHas
COBpEMEH pabora
HBIE 2.1.OyHKIMS, OCHOBHBIE MOHATHS, CrHocoObl 3amanus, | Tecr
urdopma npenen GyHKIMY, MaTeMaTHYECKUE HEONPEIeIEHHOCTH U X
[MOHHO- pacKpbITHE.
KOMMYyHH 2.2.beckoHeyHO Mauble (YHKIMHU, UX CpaBHEHHUE, 1-1‘/’1u1/1 2-i | Tect
KALHOHH 3aMeuaTelbHbIe TIpe/esbl, Tablula YKBUBAJICHTHOCTEH U ee
IpHMEHCHUE.
bIE
2.3.01HOCTOpOHHKE Tpe/ieibl, HenpepbiBHOCTh (GyHKiuu. | Tect
Texmomor AcuMnToThl rpaduka GyHKIKH.
un B 2.43anaun, TpUBOISIIME K IOHATHIO mpou3BoaHou. | Tecr
Hpo‘becc{’f [TpousBoaHas (yHKLMH, ONpEIEICHHUE, FeOMETPUIECKH U
OHaJIbHOMU MEXaHUYECKHI CMBICI TPOU3BOIHOM,
IEATENbH 2.5.I0paBuna nquddepennpoBanus, npousBoaHas cioxHou | Tecr
0oCTH ($yHKIMH, TaOIHIa IPOU3BOIHBIX OCHOBHBIX dJieMeHTapHbIX | KoHTpomnbHas
- GbyHKIHHA. pabora
% 2.6.ITpon3Bo/IHbIE BBICIIUX TTOPSIKOB. Tect
T 2.7.0cHoBHBIe TeopeMbl auddepenianbaoro ucuncnenns | Tecr
= 2.8.HeoOxomuMele M TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH | Tect
2 U 9KCTpeMyMa QYHKIMU
g 2.9.BeInyKIIOCTh, BOTHYTOCTh, TOYKM Tieperuba rpaduka | Tecrt
E ¢$yHKIHN.
z 2.10.Anroput™m uccienoBaHus (GYHKIMU u noctpoenue | Tecr.
5 Makera ee rpaduka. WuaauBunyansHOE
2_ 3agaHue
N 2.11.®yukuuu, 3agaHHbie HesiBHO. KpuBble 2-ro mopsiika: | MHanBumyansHOE
OKPY>KHOCTb, DJUTUIIC, THIIepOoIa, mapabdona. 3a/1aHue
2.12.DyHKIMKM ~ HECKOJNBKHX  IEPeMEHHbBIX, OCHOBHbIE | Tect
MIOHSITHS, 00JIACTh ONPE/IENICHHS], TeOMETPHYECKUIA CMBICIL.
2.13.YactHeie mpousBoAHbie 1-ro u 2-ro mopsaka, | Tecr
Hanbonporee u HauMeHbllee 3HadeHHe OQYHKUMH IBYX | VHIMBUIYyanmbHOE
MePEMEHHBIX B 00JIACTH. 3a7aHue
2.14. HeonpeneneHHbli MHTErpall, OMpeAeieHne, cBOWCTBa, | Tecrt
TabJIMIA OCHOBHBIX HHTETPAJIOB.
2.15.0cHOBHBIC METO/IBI HMHTETPUPOBaHMs: MO 4acTsM u | Tecr
MOACTAHOBKOI.
2.16.PanyoHanbHbIe npodwu, OCHOBHEBIE noHatud. | Tecr
[Ipocreiimme  apobW, WX HWHTErpHpOBaHUE. AJTOPUTM
HMHTETPUPOBAHMS PAIOHANBHBIX APOOEH.
2.17.VlaTerpupoBaHrie HEKOTOPHIX HpPPAalMOHANBHBIX U | MHAWBUIyanbHOE
TPUTOHOMETPHYECKHX QYHKIMH. 3aganne Tect
2.18.0mpenenieHHBI  MHTETpANl:  ONpENeNeHNe, CBOWCTBa, | MHAMBUIYyanbsHOE
hopmyna HetoToHa-JIe#OHIITA, METONIBI HMHTETPHUPOBAHMSL. 3aganue Tect
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middepeHnmansaple  ypaBHeHUs  1-To

nopsiika
pa3JieNIeHHBIMY U Pa3IeIIONIMMUCS IEPEMEHHBIMHU.

C

2.19.T'eomeTprueckre TIPUIIOKEHUS ornpezaeneHHoro | ManuBuayansHoe
HMHTErpana. 3amanue Tect
2.20.InddepeHunansHple ypaBHEHUs, OCHOBHBIE ITOHATHS, | MHAMBUIyanbsHOE

3amanue Tect

2.21.0nH0pOaHBIE U MHEWHBIE () epeHnraTbHbIe Tecr

ypaBHeHHs 1-To nopsanka. Anddepennpansapie ypaBHEHUS

Bepnynmu.

2.22.Teopusi TMHEWHBIX OXHOPOAHBIX mH(¢epeHnnanbHbIX | Tect

ypaBHEHHH 2-ro nopsaKa c TTOCTOSTHHBIMHU

K03 HUIIMEHTaMH.

2.23.Teopust JIMHENHBIX HeogHoponaHelx | Tect
middepeHnmanbHpIX  ypaBHeHHMH — 2-ro mopsaka ¢ | MHauBuayaibHOE
MOCTOSIHHBIMH K03 (h(DHIIMEHTaMH. 3a/laHue

2. Onucanue nmokasaresei u KPpUTEPHUEB OLICHUBAHUSA KOMIIeTeHI i

Tak kak TeKyImuii KOHTPOJIb MPOBOJUTCS B GOpME TECTUPOBAHUS U MPEAHAZHAUEH JJIsl TPOBEPKU
3HAHUN CaMUMU 00yYaroIUMHUCS, TECT MOXKET OBbITh 3aYTEH UJIM HE 3auTeH. B nanbpHeimem
CTYAEHTBI MOTYT OBTOPUTH MONBITKH BBIIOJHUTH TECT MO TOU TeMe, rje OblIn 0OHAPYKEHbI

MPOoOEITbI B €r0 3HAHUSIX.

IMokazaTean Ouenka Kpurtepun
3HaTh
OIIK-3
- BUIBI U crielin(UKY HCTOYHUKOB JOCTOBEPHOW MaTeMaTHuecKol HH(pOopMalny,
(yueOHMKH, yueOHbIE TOCOOMS, KOHCIIEKTHI JIKIHii, HHTEPHET, HAYy4HbIE CTAThH). JleMoHCTpHpYE
- OCHOBHBIC MAaTCMAaTHYCCKHE ITOHATHUA U MCTOAbI UCCIICAOBAaHUA, 0COOEHHOCTH UX T 60Hee
NPUMEHUMOCTH B Pa3HbIX HAYYHBIX O6.]'IaCT${X, Cl'IeI_II/Iq)I/IKy MaTEMAaTHYCCKUX IOJIOBUHBI
CHMBOIIOB. oKaszaTenen
Ymers
OI1K-3 3auteHo | Ha
- OCYILECTBIIATH LIeJICHANPABICHHBIN TOMCK MaTeMaTH4eCKOH HH(OpMaLHY; AOCTATOIHOM H
UCIIONB30BaTh Pa3IMYHbIE HCTOYHUKH MHPOPMALUU B CBOeil paboTe; IPOBOIUTH BBICOKOM
aHaJIuTHYecKrue 0030pbl HHYOPMALIMH: CTPYKTYPUPOBATH, BBIIEISTh TJIaBHOE, YPOBHC
YCTaHABIIMBATbH CBA3U MEXy 0a30BBIMHU 1€MEHTAMH.
- Ha OCHOBE Hal/IeHHOW MH(OPMAaLIUK BRIOMPATh ONTUMAJILHBIN CIIOCO0 PELIeHUs
MaTeMaTH4eCKOU IIpOoOIeMbl WITH 33]1a4H; aHAIU3HPOBATH MOTyYeHHBIS
pe3yabTaThl U JeaTh Ha MX OCHOBE BBIBOJIBI.
- TPaMOTHO IPUMEHSATH OCHOBHBIE MaTeMAaTHIECKHUE CHMBOJIBL, TIOHATUS U METOIbI
HCCIIeI0BaHMUSI.
Baaners JleMoHCTpUpye
OIIK-3 T OONBITUHCTBO
- IpUeMaMH BU3yalu3aluy HH(opMaIHu: pecTaBiIeHe B Buie rpaduKos, TOKa3aTeNeil
cXeM, TaOJIHII. He
- TEXHUKAMH BBITIOJTHEHHS PACUETOB U BBIYHCIICHUH, HAaBBIKAMHI MaTeMaTHdeCKOU sayreno | o2
00paboTKH pe3yIbTaTOB H3MEPEHHI 1 BBIYMCIICHUH, IPEACTABICHHS Pe3yIbTaTOB HEAOCTATOYHO
B TpeOyeMOM BHIIE. M U KpauHE

- HaBBIKAMH PEIICHUS 3a/1ad U3 Pa3HbIX 001acTell MaTeMaTHKH.

- HaBBIKAMU HCIIOJIB30BAHUS M3MEPHUTENBHBIX W BBIUMCIUTEIBHBIX YCTPOMHCTB,
MH(QOPMAIMOHHBIX TEXHOJIOTWH JUIA BBIIOJHEHHS pAacdeToB, BBIUMCICHHUMH,
COCTaBJICHUSI M OOPMIICHHS PE3YIbTaTOB PEIICHNMS 3a/1a4.

HU3KOM ypPOBHE

@®oH TeCTOBLIX 3aJaHUH
0 U CIHUILIHE
B51.5.09 Marematuka

TEMATHYECKAA CTPYKTYPA TECTOB

N HaunmeHoBaHnue N
pa3nena pangesa 3a1aHUA

Tema 3agannsa

1-3 JeiicTBus ¢ MaTpUIIaMu

JInneiinas u 4.6

Boluncnienue onpenenurenei

1. BEKTOpHAast

anredpa 7-9

ypaBHEHUH MaTpHIHBIM

Pemenne cucreM THHEHHBIX anreﬁpanqecm/lx
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MCTOJOM.

10-12 Pemenne cucrem JIMHEHHBIX anreOpandecKux
ypaBHeHU MeTonoM ["aycca.

13-15 bazuc Ha II0CKOCTH M B IPOCTPaHCTBE. PasnoxeHue
BEKTOpa 110 6azucy
16 - 18 CkaJsipHOe MPOU3BECHNE BEKTOPOB
19-21 BexTopHoe npon3BeeHue BEKTOPOB
22 -24 CMmenaHHoe IPOU3BEIEHHUE BEKTOPOB
25-28 0 0
PackpeITie HeompeneneHHOCTel BiIa 0 , P,
00 — 00
29-30 Pack i 1"
PBITHE HEOMPENeNICHHOCTEH BH/Ia .
25-30 [IpuMeHeHNE SKBUBAJICHTHBIX BETUYMH MPH BHIYUCIICHUH
pe/IeNioB
ITpousBoaHbIe
31-33 Tabnuiia HeonpeAeNeHHbIX HHTETPAJIOB
34-36 [MonBenenue nox 3Hak AuddepeHmana,
HHTETPUPOBAHHE M0 YACTAM
38-39 HurterpupoBaHue palMoHaJIbHBIX Tpo0ei
40-42 WHTerpupoBaHye TpPUTOHOMETPHUUECKHX BBIPAYKESHUH
43-45 Beruncienue onpeieeHHOoro MHTerpaia
MaTemaTHyecKmii 46-48 Haxoxaenue miomaaen miockux gpuryp
2. — 49-51 HaxokieHue JJIMH IYT INIOCKUX KPUBBIX
52-54 HaxoxaeHne 00beMOB Te BPAICHUS
55-57 HecoOcTBeHHBIN HHTErpall
58-63 BblunclieHre YaCTHBIX TPOU3BOJIHBIX.
Juddepennman pyHkuum 1ByX nepeMeHHbIX
64-66 KacarenbHast INIOCKOCTh U HOPMAJTb K ITOBEPXHOCTH
67-69 Ckasiproe noiie. [Ipor3BosiHast 1o HarpaBJIeHHIO.
I'paguent
70-72 OkcTpeMyM (QYHKIMHU IBYX IEPEMEHHBIX

YpaBHEHUsI C pa3AeIAOIIUMICS IEPEMEHHBIMU

OpmHOpOHBIE YPaBHEHUS

JIuneiiHble ypaBHEHMSI

73-77 YpaBHeHUsl, AOMYyCKAaIOIIME MOHWKEHHE TIOPsI/IKa

Jluneiinbie quddepeHimanbable ypaBHEHUs C
MOCTOSIHHBIME KO3 (unmeHramu

MCTOII Baprualvu MPONU3BOJIbHBIX ITOCTOAHHBIX

TecToBblE 3a7aHMsI

3aganmue 1. BEIOpaTh OMWH BapHAHT OTBETA U3 IPEATIOKEHHOTO MHOKECTBA

Ecnu MaTpuiia A UMeeT pa3MepHOCT 4x3, Matpuia B nmeer pazmMepHOCTh 3x4 1o

BapHaHTbl OTBCTOB!
1) UX MOKHO CIIOKHTH  2) UX MOXHO IMIEPEMHOXHUTH  3) Y MAaTPHUIIBI A CyIIeCTBYeT OOpaTHas

3aganue 2. BEIOpATh OOWH BapHAHT OTBETA U3 MPEATIOKEHHOTO MHOKECTBA

~3 -1 3 5
Ecnu matpuia , MaTpHIa , TO UX TIPOM3BEICHUE
BapI/IaHTBI OTBECTOB.
_9 -5 ~9 -18 0 -4
A=y 9 A=y o4 A=l 6
1) 2) 3)
33)13Hl/le 3 BBI6paTB OauH BapI/IaHT OTBETA U3 Hpe,Z[HO)KeHHOrO MHOQO>XKECTBa
1 4
A=
_2
Ecin maTpuna , TO ee KBaapar
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BapuaHTbI OTBCTOB!:

pe 7 12 no (116
-6 -4 4 4

1) 2) MaTpuIly Helb3sl BO3BOJUTH B KBaApaT 3)

3aganne 4. BEIOpATH OMH BAPUAHT OTBETA U3 TPEII0KEHHOTO MHOKECTBA

Onpenenurens CyIECTBYET:

BapUaHTbl OTBETOB:

1) TOIBKO I KBAAPATHBIX MATPHIl 2) JUTS MPOM3BOJIBHBIX MATPHUI] 3) TOJBKO JUIS MATPHUI] BTOPOTO M TPETHETO
TIOPSIJIKOB

3ajanue 5. BEIOpATh OJIMH BAPUAHT OTBETA U3 MPEIJIOKEHHOTO MHOKECTBA
YKaXuTe BEpHYIO GOpMYIy:
BapHAHThI OTBETOB:

a b=ad+bc 2 b:ad—bc 2 b:ac—bd
y 1€ d 2 IC d 3 IC d
3amanue 6. BEIOpATH O/IMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA.
~3 -4
A =
Omnpenenurens MaTpULbI 1 paBeH BapHaHTHI OTBETOB: 1) -22 2) -14 3) -27

3aganue 7. BHIOpATh OUH BAPHAHT OTBETA U3 MPEATI0KEHHOTO MHOKECTBA

(5 1 j (—1 2)
A= —
Ilycts 3 - 6 4 . Torna pemenremM MaTpu4HOrO ypaBHEHHUS X+2B=A ABJIAETCS

MaTpuia
BapHUaHTbI OTBETOB:

5 1 7 -3 -7 -8
X = X = X = -
D -1 -9 2 -9 -9 3

3aganue 8. BEIOpaTh OMMH BapHAHT OTBETA U3 IMPEATIOKEHHOTO MHOXKECTBA

3 -5 01
A=l 7] Bela g
Haiiti cyMMy 3J1eMEHTOB TIEPBOr'O CTOJIONA MaTPHIIBI C=A- BB, rae ,
BapHaHTHI OTBETOB:
1) -2 2) 0 3) 5 4) -1
3aganue 9. BEIOpaTh OOWH BapHAHT OTBETA U3 MPEATIOKESHHOTO MHOKECTBA
5 1 -1 2
A=13 5=l6 4
IIycts N , .
Torna pereHneM MaTpUIHOTO YPaBHEHUS X-3B=A SBIISICTCS MaTpHUIIa
BapUaHTbI OTBCTOB:
2 7 7 -3 -7 -8
*=l2 n X=_g _g *=l's o
1) 2) T 3)
3aganue 10. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA
Ecmu meromom ["aycca matpuma cucremsl (0e3 mpaBbIxX dyacTeil) MpuBeIeHa K BUAY
1 2 4 2 2 2
0 -2 4 3 6 5
0O 0 1 2 3 3
, TO:
BapHUaHThI OTBCTOB!
1) BBOAMTCS OHA CBOOOIHAS HEM3BECTHAS 2) BBOZATCS TPU CBOOOTHBIC HEU3BECTHEIE
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3) TakKas CUCTEMa HC MOKET UMETh PCHICHUC 4) BBOIATCA ABC CB060Z[HBIG HCHU3BCCTHBIC
32)]2HI/Ie 11. BBI6paTB OJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA

2Xx+3y—-z=1
5x+y+2z2=3
I[HSI pelicHud CUCTCMbI 3X B 2y + 3Z =4 MOKHO NIPUMCHUTD:

BapHaHTBl OTBETOB:
1) merox I'aycca 2) matpuunslii metox  3) meron Kpamepa

3aganme 12. BEIOpATh OJMH BapUAHT OTBETA M3 MPEUIOKECHHOTO MHOXKECTBA

CucTeMbl TUHEHHBIX YPaBHCHHH, Y KOTOPBIX YUCIO HEM3BECTHBIX HE PABHO YUCITY YPAaBHCHUH, PEIIAIOTCS:
BapHUaHTbl OTBETOB:

1) meromom INaycca  2) meromom Kpamepa 3) marpwuHbIM MeTomoM  4) BOOOIIE HE PEIIAOTCS

3aganue 13. BHIOpATH OJIMH BAPUAHT OTBETA M3 MPEIOKEHHOr0 MHOXKECTBa. ba3uC B TPOCTPAHCTBE
00pa3yroT: BaprHaHThl OTBETOB:
1) Tpu NTMHEHHO HE3aBUCHMBIX BEKTOpa  2) TPU KOMIUIAHAPHBIX BEKTOpa 3) TpH HEKOMIUIAHAPHBIX BEKTOPA
3apanue 14. BoIOpaTh OOUH BapUAHT OTBETA U3 MPEIOKEHHOIO MHOXKeCTBA. OOpa3yIoT JIM BEKTOPSI
a=21-3] u b =5~ 0a3uc Ha miockocTu? BApUAHTHI OTBETOB:!
1) Her 2) na  3) HyXXeH TpeTHil BEKTOp

3aganme 15. BEIOpaTh OAMH BapUAHT OTBETA M3 MPEUIOKEHHOTO MHOKECTBA

Ipu kakux & u B BEKTOPBI a(2,a,-3) ; b(5,6,6) OyayT mapaienbHbl?
BAapUaAHTHI OTBETOB:
a=3, p=4 a=-3, p=-4 a=-3, p[=4

1) 2) 3)

3ananue 16. BHIOpaTh OMMH BapUAHT OTBETA U3 NPEUIOKEHHOTO MHOXKECTBA

a-b=ab +ab, +ab,

®opMysa BEIYUCIEHHS CKAIIPHOTO IPOU3BEACHUS HPUMEHACTCSL:
BapHUaHTBI OTBETOB: 1) TONbKO B OPTOHOPMHUPOBAHHOM Oa3uce 2) B 1t000M Oa3uce 3) He 3aBHCHUT OT Oa3uca

3apanue 17. BoIOpaTh OMH BapHaHT OTBETA U3 NIPEATIOKEHHOTO MHOKECTBA

Haiitu kocunyc yriia Mexay BEKTOpaMu a=2i —]+4k b=i+2j-3k

BapHAHThl OTBETOB:
12 12 12

1y V21414 » J21-414 5 19-V14

3aganue 18. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
Kaxkue napsl BEKTOpOB NepIeHIUKYIISIPHbI?
BapHaHTbl OTBCTOB!

, a(4-3D), b(BL-9) , &@2-31), b(313

u

a(23-1), b(21-3)

1 3)

3aganue 19. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIIOKEHHOI0 MHOXKECTBA

B d(2,1,2), b(-12,6)
€KTOpPHOE IPOU3BEIACHUE BEKTOPOB PaBHO HYIIIO IPH
BapUaHTbl OTBETOB:
1 1 1
a:—1 ﬂ:—s a:——1 ﬂ:—3 a:——, ﬂ:3
1y 3 2) 3 3) 3

3auax—me 20. BBI6paTI> OJIMH BApHUAHT OTBCTA U3 NPCAIIOKCHHOIO MHOKECTBA

a(4,-31), b(013)

BekTopHOe npon3BeieHHE BEKTOPOB
BapHUaHTbl OTBETOB:

~10i —12] + 4k

paBHO

1) 0 2) 3) —10i +12) + 4k



32)]2HI/Ie 21. B},16pan, OJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA
J1J1s BBIYHCIICHUS] BEKTOPHOTO IMPOU3BEACHUS BEKTOPOB MPUMEHSETCS PopMyIia:
BapHaHTbl OTBETOB:

I

|
axb = o aal a al -
axb =iz B51% %)k

b2b3 blb3

i Kk
a & & a, a,
0 b, b, b, 2) b, b,

3) 8% b=ab +a,b, +asb,
3aganue 22. BHIOpaTh OMUH BapUAHT OTBETA U3 NPEUIOKEHHOTO MHOKECTBA
UToOBI TPOBEPUTH, OYIYT JIM BEKTOPHI KOMILJIAaHAPHBI, HAJ0 UCTIOJIL30BaTh: BAPHAHTHI OTBETOB:

1) uX BEKTOpHOE NIPOM3BEIEHHE 2) X CMEUIaHHOE NPOM3BEACHHE 3) MX CKaJISIPHOE MPOU3BEICHHE
3apanue 23. BbIOpaTh OUH BapUAHT OTBETA U3 MPEATIOKEHHOIO MHOKECTBA

BekTopsl d(al1-2), b(231), ¢(-25-3)

BapHaHTBI OTBETOB: 1)-2 2)2 3)0

3a)lalme 24. BBI6paTL OJJUH BApHaHT OTBE€TA U3 NPEAIOKCHHOI'0O MHOXKECTBA
VYKaxuTe onpeereHne CMENIaHHOTO MPOU3BEICHHUS BEKTOPOB
BAapHUaHTBI OTBETOB:

KOMIUTaHapHBI ipu & | paBHOM

i J ok a4 a a

dxb=a a, a, abc=[b, b, b,

) a.b:|a|-‘b‘-005(p 2 abc:‘axb‘-c 3 b, b, b, 2) C, C G
X’ -4

3ajanue 25. BHIOpaTh ONMH BapUAHT OTBETA U3 IPEIUIOKEHHOIO MHOXKECTBA. BhI4uCINTD 2 X—2
BAapUaHTBI OTBETOB: 1) ®  2) 2 3)4 4)0
36— x?
lim —————
3amanne 26. BLIOPaTh OJMH BAPUAHT OTBETA U3 IIPEIIOKEHHOr0 MHOKeCTBa. BBEIUMCINTH x>-6 X+6
BAapUaHTBI OTBETOB: 1) ©  2) -12  3) 12 4) 6

x> —4x-12
m —
3aganue 27. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEUIOKEHHOT 0 MHOXKECTBA. BrranucinTs 6 x° —3x-18
1 8 1
BapuaHThI OTBETOB: 1) — 2) — 3) —— 4) 1
18 9 2

3aganue 28. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
YKaKHTe ONpPEIE/ICHHE YKBUBATICHTHBIX OECKOHEUHO MATBIX IpH X > a, BapHUaHThI OTBETOB:

Iim@—l

= lim &2 ar)
1) a(x) Eﬂ(x), ecrn ** A(X) 2) a(x) = B(x) , €CIH g B(x) 3) a(x);ﬂ(x), ecm 7 AX)

3aganue 29. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEUIOKEHHOT0 MHOXKeCTBA. Kakre 3 BRIpayKeHHI HEBEPHEBIE:
i ~ X ~ ~ X ~
SN X=X oy X7 et =1=X 0, X >0 X=X x—>0¢ e =X 1, X—>0
BapHaHThI OTBETOB: 1)B,¢  2) a,B  3) a,¢ 4)B, e
3aganue 30. BEIOpaTh OWH BapUaHT OTBETA M3 MIPEUIOKEHHOT 0 MHOXKECTBA. Kakwe u3 BEIpa)KeHN HEBEPHEIE:

a) e’ =X mpu X0 p) Sinx;x,npn X2 ¢ thEX,HpH x>0 e’ ~1=X pu X0

BapHaHTHI OTBETOB: 1)B,c 2) a,B  3) a,e  4)B,e

d X
i X* +4x+8
3aﬂaHl/le 31. BBI6paTB OIUH BApHUAHT OTBCTA U3 NPECAJIOKCHHOI'0O MHOKECTBA. HaI/ITI/I I/IHTeraH
1 X+ 2 1 | (x+2)+2
- aATe —In|———+C
In| x* +4x+8+C 5 Arctg — +C 4 |(x+2)-2

BapHaHTEI OTBETOB: 1) 2) 3)

a(x) _ a)
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d x

2
3ananme 32. BEIOpATh OJMH BApUAHT OTBETA U3 IPEUIOKEHHOr0 MHOKecTBa. Haiitn uaterpan = X+ 2x+6

L=y J5 +C arctgX+l C
2
In| x? + 2x + 6|+ C 2 2 |(x+1)++5 3)\/_ J5

BapUaHTLI OTBETOB: 1)

3aganume 33. BHIOPATH OUH BapUAHT OTBETA M3 MPEII0KEHHOr0 MHOYkecTBa. HalTH HHTETpall
BapHaHTbl OTBETOB:

(2+4x)7 (2+4x)7? (2+4x)7
et e R e U

+C 3
) > ) 3 ) 2 ) |n\(2+4x) \+C

33)]3]1](]6 34. BLI6paTL OJJUH BAapHaHT OTBE€TA U3 NPEAJIOKCHHOI'0O MHOXKECTBA

. Icoszx-sin X dx
Hcnonb3ys MeTon noaBeeHHs MO/ 3HaK AU depenana, HanTu

BapHUaHTbl OTBETOB:

3 22 3 3 3
COS™ X SIn~ X COS™ X COS™ X COS™ X
: +C -(-cosx)+C +C - +C
1y 3 2 2 3 3 3 4) 3
3aganme 35. BEIOpaTH OJMH BapUAHT OTBETA M3 MPEIIOKECHHOIO MHOXKECTBA
tg*x dx
. 2
Hcronb3ys METOJI TIOABEAEHUS 101 3HaK quddepenimana, Haiitu -~ COS™ X
tg°x tg°x
4tg®x +C 5 +C In‘coszx‘+C - +C
BapUaHTBI OTBETOB: 1) 2) 3) 4)
3ananue 36. BLIOpaTh OMH BapUAHT OTBETA U3 NPEIUIOKEHHOIO MHOXKECTBA
In“ x dx
Hcnonw3ys meTos moaBeaeHus oy 3Hak nuddepennuana, Hautu X
In® x In® x 1
+C +C 2-=—-Inx+C
BapUaHTEI OTBETOB: 1) Ihx+C 2 5 3 3 4 X
3aganue 37. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
3x% +2 3 2
" 2x% -3 2 3
Haiitu nenyro gactb apo6u BapuaHTHI OTBETOB: 1) 3 2) 3) 1 4)

3aganue 38. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
2
X" +3X+2

X2 (X? +5x+7)

Ykaxure BCPHOC Pa3JIOKCHUC I[p06I/I BapUaHTbI OTBCTOB:
x*+3x+2 A B Cx+D x*+3 B Cx x*+3 A B C
VL)
X

x?+2x+5 2) x2(x2+2x+5):x2 x> +2Xx+5 3) X 2(x? +2X+5)

A
1) X2(X* +5x+7) x x?

3aganue 39. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOI0 MHOXKECTBA

2X +4
2 2
VYKaxute BEpHOE pas3sioKeHHe JpoOu X*(2x" +9)
BapHUaHTbl OTBETOB:
2X +4 A B C 2X +4 A B Cx+D
2(0u2 VI S 2(nu2 =t 2
l)x(2x +5) x x° 2x°+5 2)x(2x +5) x x° 2x°+5

2X +4 A Bx+C
- = 4
3 x?(2x*+5) x* 2x*+5

dx
Yoy

t 2
X°  X“+2X+5
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3anaHne 40. BBI6paTB OJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOIO MHOKECTBA
A 6
5 j sin° x dx
Kakoii crioco6 MPUMCHACTCA IJId HAXOXKICHUA HHTErpaia ?
BapHUaHTbl OTBETOB:

1) 3ameHa sin X =t 2) 3amMeHa cosx =t 3) noHmXeHne crerneHn 4) WHTErpUpOBaHHUE MO YACTAM

3anaHne 41. BBI6paTB OauH BapI/IaHT OTBETA U3 HpeI[J'IO)KEHHOFO MHO>XKECTBA. ,Z[J'ISI HaXO0XIACHUA I/IHTel“paJ'Ia
4c0os X —sin X
[ACOSX SN X g

cos X + 6sin x IpUMeHseTcs: BAapUAaHTLI OTBETOB: 1) yHUBepcalbHas TPUTOHOMETPHYECKas IIOACTaHOBKA

X
tg-=z2
2 2) WHTErpUPOBAHHUE IO YACTSIM 3) moxcranoka {QX=Z

. jsin7x-cos3xdx
3aganue 42. Haiitu nHTerpan

sin®x  sinx
- +

(uMeeTcs HeYeTHasl CTETIEHb)
[ i~ 10
SN X SN~ X
C - + +C g -
BapUaHThI OTBETOB: 1) 8 10 2) 8 10 3)Sin” x—sin" x+ C

2
I (x® +1)dx
3aganue 43. BLIOPATH OMH BAPUAHT OTBETA U3 IIPEI0KEHHOr0 MHOKECTBA. BEIUNCINUTE 1

LB 17
BapUaHThLI OTBETOB: 1) 4 2) 4 30 4 4

3aganue 44. BbIOpaTh OAWH BapUAHT OTBETA M3 MPEUIOKEHHOTO MHOKECTBA
Kak Beirsaut popmyna Herorona-Jleitouuia?

_Tf(x)dxg(b—a)-max f(x) Tf(x)dx= F(a)-F(b)

BapuaHTHI OTBETOB: 4) 2 1) a
b b
S=[(f,00-f,0))dx  [f(x)dx=F(b)-F(a)
2) a 3) a

3

2
J\/ 9-x° dx
3aganue 45. BLIOPATh OUH BAPUAHT OTBETA M3 MPEIIOKEHHOI0 MHOXKECTBA. Boruncure —3

BapHaHThI OTBETOB: 1) 0 2) 97 3) 4,57 4) 67

3aganue 46. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

X = 2cost
y y y =3sint
Haiitu rutomans GpuUrypsl, OrpaHUueHHON 3ILTUTICOM
BAapUaHTHI OTBETOB: 1) 6  2) 67 3) 3r 4) 27

3aganue 47. BEIOpaTh OAWH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

y N . y=x"-4 . y=2Xx—4
Kakoii uHTEerpast BeIpakaeT IIonaas GUrypbl, OrpaHUUEHHOM Mapadooi U TIPSIMOU ?
BapUaHTbl OTBETOB:

2 2 2 2
I(x2—2x)dx I(Zx—xz)dx I(x2—2x—4)dx J(x2—2x+4)dx

1) 0 2) 0 3) 0 4) 0
3aganue 48. BEIOpaTh OAWH BapHaHT OTBETA U3 MPEIOKEHHOTO0 MHOXKECTBA
X = 2cost

Haiiti muomans Gurypsl, orpaHudeHHON SIUTUIICOM {y =3sint

BapHaHTBI OTBETOB: 1) 6  2) 67 3 37 4 27

33)13HI/IC 49. BLI6paTL OJHWH BapHUAHT OTBCTA U3 NPCAJIOKCHHOI'O MHOKCECTBA
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ITo xaxo#t opmyIiie HaXOIUTCS JUIMHA TyT'H KPUBOH y=y(X) OT TOYKHU Aa,y(a)) JI0 TOYKHU
B(b, (b)),

[00=-y,00dx [ f()dx=F(b)-F(a)

BapuaHThI OTBETOB: 1) 2 2) a
b b
[Viey (g [y1+(y'(x)° dx
3 @ 4) @

3aganne 50. BEIOpATH OJMH BapUAHT OTBETA M3 MPEUIOKCHHOTO MHOXKECTBA

_ 2
Kaxoil MHTerpail BHPaKaeT JUIMHY AyTH napadoms J — 2X" o1 rouxu AL2) JI0 TOYKH B(28)9
BapI/IaHTI)I OTBCTOB.
2 2 8 2
IZx2 dx j\/1+ 4x? dx j\/1+ 4x? dx I\/l+16x2 dx
1)1 2) 1 3) 2 4 1
3anaHHe 51. BBI6paTL OUuH BapI/IaHT OTBETA U3 HpeI[HO)KGHHOFO MHO>XKECTBaA
_ 2
Kakoii MHTerpas BHIPaKaeT JIMHY AyTH mapaGoms Y — 2X" o1 rouxn AL3) JI0 TOYKH B(39)

BapHUaHTbl OTBETOB:

3 3 9 3
j2x2dx j\/1+4x2 dx IV1+16x2 dx j\/1+16x2 dx
1) 1 2) 1 3) 3 4 1

3aganue 52. BEIOpPATh OAMH BapUAHT OTBETA M3 MPEIOKEHHOTO MHOKECTBA

ITo kakoit popMyIie HaxXoAUTCS 0OBEM TesIa BpaleHus?
BapHaHTBI OTBETOB:

b b b b
[:00-y,00dx [ f()dx=F(b)-F(a) [ 1200dx Y1+ (y'(x))7 dx
1) a 2) a 3) 1) a 4) a
3ajanue 53. BHIOpaTh OMH BApUAHT OTBETA U3 NPEUIOKEHHOIO MHOKECTBA

_T”' yZ(x) dx

Kaxos FeOMCTpI/I‘IeCKI/Iﬁ CMBICJI HHTEI'pajia a ? BapHaHTBI OTBETOB:
1) nepBooOpa3Hast GyHKIMU 2) IUIOMIAAb KPUBOJIMHEIHOW Tpamnenun
3) oObeM Tena BpaleHus 4) pnuHA IyTH KPUBOH

3aganue 54. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
o xaxkoit popmyre Beruncisiercss 00beM Temna BpaiieHus Bokpyr ocu OX?

BapHaHTblI OTBCTOB!

b b b b
7| 7 (x)dx [fOodx=F(b)-F(@)  [J1+y(x)dx [ (v:00 -y, ) dx
1) a 2) 2 3) @ 4) a
3amanue 55. BeIOpaTh OMMH BapHaHT OTBETA U3 MPEIIOKEHHOI'O MHOKECTBA
T dx
Brrancnuts HeCOOCTBEHHBIN MHTErpan ¢ BapuaHTHI OTBETOB: 1) 0 2) pacxommurcst 3) cxommurcs 4) 1

3amanue 56. BEIOpaTh OMH BapHAHT OTBETA M3 NPEITIOKEHHOTO MHOKECTBA. BEIMHUCIHTS HECOOCTBEHHBIN HHTErpall
T dx

o5
1 BapuaHTsl otBeToB: 1) 0,25  2) pacxommtes 3) cxomurcs  4) -0,25

3anax—me 57. BBI6paTI> OJJUH BApHUAHT OTBCTA U3 NPCIAJIOKCHHOI'0O MHOXKECTBA. KaKOﬁ u3 I/IHTeraHOB
Ha3bIBAE€TCS HECOOCTBEHHBIM? BapHUaHTbl OTBCTOB:
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5 10 8
j(x ~1)dx J‘% '[xsdx §xdx+ ydy
1) 21X g0 4) ©

3aganne 58. BEIOpaTh OJMH BapUAHT OTBETA W3 MPEUIOKECHHOTO MHOXKECTBA
Ykaxkure ornpeiereHle YacCTHON NpOU3BOAHOM 1O X:

BapHUaHTbl OTBETOB:

Z(X + AX) — z(X) Z(X + AX) — z(x)

z, =lim z, = lim

1) x—0 AX 2) Ax—0 AX
. Z(X+ AX, y) — z(X, . Z(X+ AX, Y+ Ay) — z(X,

y =g 2K Z200Y) e 2 A Y+ AY) — 2(x,Y)
3) Ax—0 AX 4) Ax—0 AX
3aganne 59. BEIOpATH OJMH BapUAHT OTBETA U3 MPEUIOKECHHOTO MHOXKECTBA

01
_ 2

Tl bysKim Z=2Xy+6y° +4x yKazarh oX :

BapHaHTBI OTBETOB: 1) 2y +4 2) 2y +12y +4 3) 2X+4 2) 2x+12y

3aganne 60. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOI0 MHOXKECTBA

0z

Jutst pyrkuan 2= 2xy+6Yy” +4x yKa3arh oy .
BapHaHTBI OTBETOB: 1) 2y +4 2) 2y +12y +4 3) 2X+4 4) 2x+12y

3aganue 61. BEIOpPATH OAMH BapUAHT OTBETA M3 MPEIIOKECHHOIO MHOXKECTBA
"

z=¢e" Zy.
Jnsa pyHkmm yKa3aTb BTOPYIO IIPOU3BOJIHYIO I10 Y , T.€. :
xy _y2a¥ 2 axy 2 axy
BapUaHTBI OTBETOB: 1) Xye 2) X € 3) X € 4) y ¢
3ajanue 62. BHIOpaTh OMH BAPUAHT OTBETA U3 NPEUIOKEHHOIO MHOKECTBA

"
Z=¢

X—-2y
yKa3aTb BTOPYIO IIPOMU3BOAHYIO IO Y, T.C. W

Hust pyHKIMMA
X=2y X—2y X—-2y x—-2y

BapuaHThl OTBETOB: 1) € 2) —2-¢ 3) —4-e 4) 4-e

3aanue 63. BHIOpaTh OMH BAPUAHT OTBETA U3 IPEUIOKEHHOIO MHOKECTBA

Z

14

=CcosXxy yKa3aTh BTOPYIO MPOU3BOAHYIO IO Y , T.€. ¥
—Xxsinxy — x%sin xy 3 — X% cos Xy

st dyHKIIMN

BapHaHTHI OTBETOB: 1)
3aganue 64. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

X -y +2°=4

2
gy X COSXy

CocTaBbTe ypaBHEHHE KacaTeIbHOM INIOCKOCTH K ITOBEPXHOCTH
BapHaHTbI OTBCTOB:

B Touke M(1,1,2).

x-1 y-1 z-1 x-1 y-1 z-1

1)2x—y+4z:9 2) X+y+z=1 5 1 1 1 4 2 -1 4
3aganue 65. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIIOKEHHOI0 MHOXKECTBA

X>—yx +2°=4
CocraBbTe ypaBHEHHE HOPMAIN K ITIOBEPXHOCTH B Touke M(1,1,2).

BapHaHTbl OTBCTOB!
x-1 y-1 z-2 x-1 y-1 z2-2 x-1 y-1 z-2 Xx+1 y+1 z2+2
n 1 -1 -451 1 4 3 1 -1 4 4 1 -1 4
3aganue 66. BEIOpaTh OAWH BapHaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

DY, 2)=0 i M (Xq, Yo12o)

INoBepxHOCTH 3a71aHa YpaBHCHUEM
3aJ[aeT ypaBHEHHUE

©(M)- (x~ Xo)+ QD'y (M)-(y=¥o) + @ (M)-(z- Zo) = 0? BAPHAHTHI OTBETOB: 1)rpajuent 2)

MIPAMYIO, TIPOXOSIIYIO Yepe3 TOUKy M, mapaienbHyro MOBEPXHOCTH 3) HPSIMYIO, IPOXOISIIYIO Yepe3 TOUKy M,
TIEPICHANKYISIPHYIO K TIOBEPXHOCTH  4) KacaTeJIbHYIO INIOCKOCTh K IIOBEPXHOCTH B TOUke M
3ananue 67. BBIOpPaTh OMH BapUAHT OTBETA U3 IPEUIOKEHHOTO MHOKECTBA

JISKUT Ha 3TOM MOBEepXHOCTH. UTO

M) g
M (X5, Yo, 20)

. 3ama”Ho CKalspHOE ToJe u(x,y.2) , TOYKa Y HallpaBJIEHUE a(l,m,n) . Ilyctb

Torua B JAHHOM HAIIPpABJICHUU B TOYKC M mone
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BapHaHTbI OTBCTOB: 1) yObiBaeT 2) Bo3pacraeT 3) NOCTOSHHO  4) He yObIBaeT  5) HE BO3pacTaer

32)]2HI/Ie 68. B},16pan, OJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA

B u=x+2y*-3z
BIYUCJIIUTH IPOU3BOAHYIO ITOJIA

f 1 2 4 9 29 16
‘/Z' \/Z ‘/Z BapUaHTBI OTBETOB: 1) \/ﬁ 3) \/ﬂ 4) \/ﬁ

2) MMpoOn3BOJHAA B JaHHOM HAIIpaBJICHUU HE CYICCTBYCT

33H3Hﬂe 69. BBI6paTI> OJJUH BAapHaHT OTBE€TA U3 NPECAJIOKCHHOI'0O MHOKECTBA. Yro YKa3bIBa€T BEKTOP IrpaJUCHTa

! ’ ’
gradu = (u,,u;,u;)
YpOBHS  3) HarpaBiieHHE HauOOJIBIIET0 H3MEHEHUS 1oJst 4) CKaJsIpHOE ToJe

X
3aganne 70. BEIOpATH OJMH BapUAHT OTBETA M3 MPEUIOKECHHOTO MHOXKECTBA. ECITH TS BceX TOYeK (xy) u3

B Touke M(1,2,0) B HarpaBineHUH  €AMHUYHOTO BEKTOpa

? BapUaHTEI OTBETOB: 1) HampaBiieHUE, BJIOJIb KOTOPOr'o MOJIE IOCTOSHHO  2) JIMHUU

HEKOTOPO# OKPECTHOCTH TOUKH (%0 ¥o) BEPHO 2(X,Y) > 2(Xo. ¥o) , TO TOYKa (%0 ¥o) BapHUaHThl OTBETOB:

1) siBnsieTcs TOYKOM MUHUMYMa 2) SIBJISIETCS TOUKOW MakcuMyma 3) sIBJISIETCS MUHUMYMOM (YHKIIUH 2(x,) 4)

SIBJIICTCS. HEOOXOTUMBIM YCIIOBHEM SKCTpEMyMa
3a)lalme 71. BBI6paTL OJJMH BAapHaHT OTBE€TA U3 NPEAJIOKCHHOI'0O MHOXKECTBA
ana s 2= 7%) A=2, 2}, (F) )"0
YHKIUS . Ycnosue
1) mocTaTOYHBIM IS CYIIECTBOBAHHS SKCTPEMyMa 2) HEOOXOAUMBIM JUIS CYIIECTBOBAHHS dKCTpeMyma 3)
HEOOXOMUMBIM U JIOCTATOYHBIM JIJIsI CYIIECTBOBAHUS dKCTpeMyMa 4) Takasi CUCTeMa BCerJa He UMeeT peleH i

3aganue 72. BEIOpPATh OAWH BapUAHT OTBETA M3 MPEUIOKEHHOTO MHOKECTBA

z' =0

X
!

Hana pyHKIus z=12(xy) . Ycnosue Zy ABJISICTCS. BApUAHTHI OTBETOB:

1) HEOOXOUMBIM U JIOCTATOUHBIM JUIsl CYII[ECTBOBAHHS IKCTpEMyMa 2) HEOOXOMMBIM JIJIsl CYILIECTBOBAHHS
9KCTpeMyMa 3) ZOCTaTOYHBIM [UISI CYIIECTBOBAHHUS dKCTpeMyMa 4) Takas CUCTeMa Bcera He MMeeT PelleHHl

3apanue 73. BoIOpaTh OMMH BapUaHT OTBETA U3 MPEATIOKEHHOIO MHOKECTBA

Kakue n3 nanupix nuddepeHnnanbHbIX ypaBHeHuUi sBisttorest quddepeHnnanbHbIME YPaBHEHUSMH C

pa3aensomyuMucs nepeMeHHbIMI? BApUaHThI OTBETOB:

,_ € ,_X+Yy
y =V y =
1) X(y+2) Xy g X(X+1)dx + y?xdy =0 2 (x—y?)dy + xdx=0

3aganue 74. BEIOpaTh OJMH BAPHAHT OTBETA U3 MPEIOKEHHOIO MHOXECTBA
Kakue u3 nanupix muddepeHnnanbHpIX ypaBHeHui sBisttorest quddepeHnanbHbIMA YPaBHEHUSIMH C
PasIEeAIONMMHUCS IEpEMEHHBIMU? BAPUAHTHI OTBETOB:

s e* y X% + X
y +eXy=—-+7 2 2 2 =—
1) X+22)(x—3x )In ydy + y“xdx=0 3) (X+x“)dx+ yxdy =0 4) Xy
3aganue 75. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

. y'+2xy=0
Haiitu o6miee pemenue nuddepeHnanibHOro ypaBHEHHUS
y 1
_ 2 _ _ x2 _ X2 = —=
1) y=Ce 2) y=C-e 3) y=Ce 4) x“+C
3aganue 76. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
Kakue u3 cnenyromux nuddepeHnnaibHbIX YpaBHEHHH EPBOTO MOPSIAKA SBISIOTCS
OJIHOPOJHBIMU? BApUAHTHI OTBETOB:
, X4yt . X y . X+y+5

Yy y' =— Cc0S—
1 x*(x+3y)dx —y*dy =0 2) X% — yx 3 4y 2% 4 X—y

BapHUaHTbI OTBCTOB!

3aganue 77. BEIOpaTh OAWH BapUAHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA

y

X) pemacTCAa ¢ MTOMOIIBIO

_u(®) y
_ = = =t(x)
IIOJCTAaHOBKN BapHaHTBl OTBETOB: 1) y=u(x)-v(x) 2) v(x) 3) X 4)
y'=2(x)

y'=f (
OnnopoaHoe nuddepeHnnaibHoe ypaBHEHHE BUIA

SABJIICTCSA BapWaHTBI OTBCTOB!:
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[Iporpamma cocTaBieHa B COOTBETCTBUHM C  (eAepaJbHBIM  TOCYIapPCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHIAPTOM BBICIIEr0 0Opa3oBaHMs MO HampaieHuto nojarotoku 23.03.03
DKcIuTyaTaius TpPaHCIIOPTHO-TEXHOJIOTHYECKIX MAIIHH U KOMIUIeKcoB oT 14.12.2015r. Ne1470

s Haoopa 2015 roaa: u yuebusim wanoM ®I'BOY BO «bpl'Y» ans 3a0unoit popmsl o0ydeHus
oT «03» urons 2018 1. Ne413

IIporpammy cocraBuaI &
JlapnonoB Anekcanap CtemaHoBWY, AOICHT, KaH.(H3.-MaT.HAYK

Pabouas mporpamma paccMOTpeHa U YTBEpKIEHA Ha 3aceaHuu Kadenpsl Mud

oT «21» _ Hos6ps 2018 r., mpotokon Ne 3

3aBenyromuii kadenpoit O.U.Mensenesa
COI'NTACOBAHO:

3aBeayromuil BeITycKaromiei kadeapou E.A.Cnenenko
Jupextop OubIMOTEKH T.®. CotHuK

Paboyas nporpamma oo6peHa MeToaAndecKoi KoMmuccue EcrecTBeHHOHAYYHOTO (haKynbTeTa

oT «20» __ nexalps 2018 r., mpotokoa Ne 4

[Ipencenarens MeToauYECKO KOMUCCHH (DaKyIbTETa M.A.Bapaansia
COI''TACOBAHO:

HavansHuk

y4eOHO-METOUYECKOTO YITPaBICHUS I'.IT. Hexenen

Peructparmonnsiii Ne
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