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1. HEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHHUIIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMU PE3YJIBTATAMU
OCBOEHUS OBPA3OBATEJIBLHOM ITPOT'PAMMBI

Bua nesiTteJIbHOCTH BbIIYCKHUKA

JucuuniuHa  OXBaThIBAET KPYr  BOINPOCOB, OTHOCSAIIMXCS K  OpPraHU3alMOHHO-
YIPaBICHYECKON, MHPOPMAIIMOHHO-aHATUTHYECKOW BHUJIaM MTPO(ECCUHOHAITBHOU JESTETHHOCTH BbI-
MMYCKHHUKA B COOTBETCTBHHM C KOMIICTCHIIUSIMHU M BUJIAMHU JCSATEIHHOCTH, YKa3aHHBIMU B y4€OHOM
IIJIaHE.

ean aucHMNINHbI

Lenbto m3yueHus: QUCLMIUIMHBI SBJISETCS 3HAKOMCTBO OOYYaroIIMXCSl C MECTOM U POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOU KyJIbType U HUCTOpUU; (POPMUPOBAHUE JIHUYHOCTH
oOyuarouuxcs, pa3BUTUE WX MHTEIJIEKTAa U CHOCOOHOCTEH K JIOTMYECKOMY M alrOPUTMUYECKOMY
MBIIILJICHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MPECIIENYET 1IeJIb Pa3BUTHSI CTIOCOOHOCTEH
MPUMEHATh cUcTeMy (YHIaMEHTAIbHBIX MAaTEMaTHYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIUPOBAHUS U PELIECHUS TEXHOJOTUYECKUX MPo0sieM B 001acTu NpodeccuoHanbHOM AEITEIbHOCTH, a
TaK)Ke OCYILECTBIATh MOUCK, XpaHEeHUEe, 00pabOTKy U aHauu3 WH(OpPMALMK U3 Pa3IUYHBIX UCTOY-
HUKOB U IIPEJICTaBIISITh €€ B COOTBETCTBYIOLLEM BUJIE.

3agaum AW CUMIIMHBI

3aiauy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOZOB IPOJEMOHCTPUPOBATh 00yUYarOIUMCS ACUCTBHE 3aKOHOB MaTEpUAIbHOIO MHPA, CYLIHOCTb
Hay4yHOTO MOJX0/1a, CIeIU(PUKY MAaTEMATUKH U €€ POJIb B HAYYHO-TEXHHUUYECKOM MpoTrpecce, a Tak-
&Ke co37aTh pyHIaMEHT MaTeMaTUYeCKOro 00pa3oBaHusi, HEOOXOIUMBIN A7 pa3BUTHUS NPOdeccho-
HaJIbHBIX KOMIIETEHLUH U JUIsl U3YYE€HHUS MTOCIEIYIOIINX AUCIUIUIHH.

Kon Conep:xanue IlepevyeHb MUIAHMPYEMBIX Pe3yJibTATOB
KOMIIETEHIUH KOMIIeTeH U i 00y4YeHUsI M0 JUCHHUILITUHE
1 2 3
3HaTh

- BUZBI U Crieln(HUKY UCTOYHUKOB JOCTOBEPHOW MaTeMaTHuecKol HH(Op-
Marmu, (yueOHUKH, ydeOHbIe TOCOOUS, KOHCIIEKTHI JICKIIUH, HHTEPHET,
Hay4HBIE CTaThH).

- OCHOBHBIE MaTEMaTHYECKUE TIOHSTUS U METObI HCCIIEIOBAHHsI, OCOOEH-
HOCTH MX IIPUMEHUMOCTH B Pa3HbIX HAYYHBIX 00NacTsX, crenuduky Ma-
TEMAaTUYECKUX CUMBOJIOB.

Ymernb

- OCYIIECTBIISATH LieJICHATIPaBJICHHBIN IIOMCK MaTeMaTH4ecKoii nHpopma-
LI1H; UCTIOIB30BaTh Pa3IMYHbIe HICTOUHUKHY HH(OpMAILIUH B CBOEH padoTe;
MIPOBO/INTH aHAJTUTHUECKHE 0030pbl MH(OPMAIIUH: CTPYKTYPHPOBATh, MH-
HUMU3UPOBATH, BBIIENSATH [JIABHOE, YCTAHABIMBATH CBS3U MEXIY 0a30BbI-
MU 3JIEMEHTaMU.

- Ha OCHOBE Hal/IeHHOW UH(OpMAaLUK BEIOMPATh ONTUMAIIBHBIN CIIOCO0
pelIeHus] MaTeMaTHIEeCKOM MPOOIEeMbI WU 3a/laui; aHAJIM3UPOBATH TIOJTY-
YEeHHbIE PE3YJIbTATHI U JIeJaTh Ha MX OCHOBE BBHIBOJBI.

- IPaMOTHO NPUMEHATH OCHOBHBIE MAaTEMAaTUYECKHE CUMBOJIBI, ITOHSTHUS U
METO/Ibl CCIIEIOBAHUSL.

Baangern

- IpUeMaM¥ BU3yaln3aliy HHOpPMaIMK: TIpeICTaBIeHHE B BUIE Tpadu-
KOB, CX€M, TaOJIHII.

- TEXHUKaMU BBIIIOJIHEHHSI PACUETOB M BBIYHCIICHUH, HABBIKAMH MaTeMa-
THUYECKON 00pabOTKH Pe3yabTaTOB U3MEPEHUH U BHIUUCIICHUH, TIPE/ICTaB-
JICHUsI Pe3yJIbTaTOB B TpeOyeMOM BH/IE.

- HaBBIKAMH PEIIeHUS 3a/1a4 U3 Pa3HbIX 00IacTeil MaTeMaTHKH.

- HaBBIKAMH HCIIOJB30BAHUSI M3MEPUTENBHBIX W BBIYUCIUTENBHBIX YCT-
poicTB, UHOOPMAIIMOHHBIX TEXHOJOTHH JUISl BHIIIOJHEHHS PacyeToB, BbI-
YHCIIEHUH, COCTaBJICHUS U 0()OPMIICHUSI PE3yJIbTATOB PEICHUs 3a/1a4.

CIIOCOOHOCTBIO  HC-
[MOIL30BaTh  OCHOBBI
OK-3 JKOHOMUYECKHX 3Ha-
HUM B  pa3iIu4HbIX
cepax IeITEILHOCTH




2. MECTO JUCIHMILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBbI

Huctunnuna b1.5.05 MatemaTuka siBisieTcst 6a30BOil.
Hucnunnuna MatemaTuka 6a3upyercs Ha 3HAHUSIX, MMOJYYEHHBIX TPU U3y4E€HUHU OCHOBHBIX
00111600pa30BaTENBHBIX MTPOTPaMM. MaTemMaTHKa MPEICTABISAECT OCHOBY JIJISI U3YYCHUS TUCIUTLINH:
Craructuka, JKOHOMHKO-MAaTEeMAaTHIECKUE METOIbI.
Takoe cucreMHOE MEXIUCIUIUIMHAPHOE U3YUYCHUE HAMPABIICHO Ha JOCTHKEHUE TpeOyemo-
ro ®I'OC ypoBHs MOATOTOBKH 110 KBajnuuKauuu Oakagasp.

3. PACOPEJEJEHUE OB BEMA JUCLHUIIJINHBI

3.1. Pacnpeaesienue 00beMa JMCUMIIMHBI 110 (popMaM 00ydeHH s

Tpyooemkocms oucyuniunbl 6 wacax
o Buo
~ N e
2 2 z g : Konm- npome
Dopma g 3 g, g -] Jcymou-
3 = S 2 3 X ponbHan .
obyuenus Y 3 Y g .| 2R Holl am-
g > S 3 |33 S |88 paboma
3 s S¢ |25 S§5§(83. mecmayuu
Q S~ |23 SR RIRS = =
S8 | 32|28 & 8§ 88888
= &) QI TS N R RS|OES
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 12 | 324 | 136 | 68 68 116 12xp SK3aMeH
Ounast Habop
2018 1. 1 12 324 | 136 | 68 68 116 12 kp JK3aMeH
3aoyHast 12 - 324 | 40 | 16 - 24 271 Kp 3auer
JK3aMEH
3aouHasn (ycko- 1 - 324 | 20 10 - 10 223 Kp JK3aMEH
peHHoe 00y4YeHue)
OuHo-3a0uHas - - - - - - - - - -

3.2. Pacnpenesnenne o0beMa IMCUMILIMHBI 110 BUJIAM YUeOHbIX 3aHSITHI H TPYAOEMKOCTH

T 6 m.u. Pacnpeodenenue
‘pyoo- .
6 UHMePaKmueHoil, no cemecmpam,
Buo yuebnuvix 3anamuii M- aKmueHoii, uac
Kocmb UHHOBAUUOHHOU
(uac.) ¢opmax, (uac.) 1 2
1 2 3 4 5
I. KontakTHasi padoTa 00y4ar0Imnxcs ¢
npemnoaaBartesieM (Bcero) 136 44 68 68
Jlexmmm (JIk) 68 22 34 34
[Ipaktuueckue 3ansatus (I13) 68 22 34 34
Kontponbshas pabora + - + +
['pynmnoBsie (MHIUBUyaTIbHbIE) n ) n n
KOHCYJIBTAIIHH
II.CamocTosiTesibHAs1 padoTa 00y4aro- 116 ) 40 76
muxcs (CP)
[TonroroBka K MpakKTUYECKUM 3aHITHIM 40 - 20 20
[ToaroroBka K SK3aMEHY B TEUCHUE
cemecTpa Y 40 j 10 30
BeinonHenre KOHTPOIBHOM paboTh 36 - 10 26
III1. ITpomeskyTOYHAS aTTECTALMS
SK3aMeH 72 - 36 36
OO1ast Tpy10eMKOCTh JAUCIUIIIMHBI Yac. 324 - 144 180
3ad. el. 9 - 4 5




4. COAEP) KAHUE JUCHUIIJINHBI

4.1. PacnpenesieHue pa3/iesioB JMCUMILIUHBI 110 BUAAM YUeOHBIX 3aHATHI

- VISl 04HOM (pOpMBbI O0y4YeHHS:

Buovl yueonwvix 3anamuii, 6Kn10uan camo-
Mo pas- Tpyoo- CMOAmMenbHyI0 padomy odyuaouuxca u
dend u Haumenosanue o~ mpyooemKocmb; (uac.)
membl paszoena u KOCIb yueodHble 3aHAmUS camocmosn-
mema OUCYUNIUHDbL (wac )’ npakmu- | menvHas pa-
) aexkuuu ueckue ooma 00y-
3aHAmMUA uarowuxca’*
1 2 3 4 6 7
1. JIuHeiiHasi W BeKTOpHas ajaredpa 82 18 18 46
1.1. Marpunpl, OCHOBHBIC MOHATHS, BH/BI 18 4 10
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. Onpezuznmenn 2-10 # 3-T0 MOPSJIKOB, 18 4 10
UX CBOIMCTBA M BBIYHCIICHUSI.
1.3. CucreMbl IMHEHHBIX aNreOpandecKux
ypaBHEHHH, OCHOBHbIE MOHSTHS, (HOp- 18 4 10
mynsl Kpamepa, meton I'aycca. 18
1.4. Bexkropsl, ocHoBHBIE TOHATHS. CucTe-
Ma KOOpJIUHAT Ha TPSMOIA, Ha TII0CKO- 18 4 10
CTH, B mpocTpaHcTBe. JInHelHbIe orre-
pauuy HaJi BEKTOpaMH, UX CBOWCTBA.
1.5. CkassipHOe, BEKTOPHOE M CMEIIAaHHOE
MPOU3BE/ICHHE BEKTOPOB, MX CBOMCTBa 10 2 6
U BBIYUCIICHHUE.
. MaTtemMaTH4yecKkuii aHAJIM3 170 50 50 70
2.1. OyHKIMS, OCHOBHBIE MOHSTHUSA, CIIOCO-
Obl 3amanus, mpenen (YHKIHUU, MaTe- 7 3 8 )
MaTHYECKHE HEONPENEIEHHOCTH M HX
pacKpbITHE.
2.2. BeckoHeuHo Maiple (QyHKIMH, HX
cpaBHeHHe, |-if U 2-i 3ameyaTelbHbIE 7 3 5
Tpe/ieNibl, TaOliula AKBHUBAJIEHTHOCTEH
U ee IIpUMEeHEHHe.
2.3. OIHOCTOpOHHUE TIpeNeNbl, HeNpephIB-
HOCTh (YHKIMH. ACHMNTOTHI rpaduxa 7 2 3
GyHKIMN.
2.4. 3agaud, TPUBOJAIINE K TOHATHIO MPO-
n3BoqHoi. IlpowsBogHas  GyHKIMH, 7 5 3
OIpeJIeJIeHUe, TeOMETPUYECKUil U Me-
XaHUYECKUH CMBICI MPOU3BOTHOM,
2.5. [IpaBuna auddepeHmMpoBaHus, Mpo-
W3BOJHASI CJIOKHOU (YHKIIMH, Tabnuia 7 ) 3
MIPOU3BOJHBIX OCHOBHBIX 3JEMEHTap-
HBIX (DYHKIHH.
2.6. [Tpon3BoaHBIE BBHICIIUX TOPSIIKOB. 7 3
2.7. OcHoBHBIE TeopeMbl nuddepeHmans- 7 2 3
HOT'O MCUUCIICHUS
2.8. HeobOxomumble W JOCTaTOYHBIC YCIIO-
BUSI MOHOTOHHOCTH H 3KCTpeMyma 7 2 3
GbyHKIIIU
2.9. BBITyKI10CTh, BOTHYTOCTB, TOUKH TIE€pe- 7 5 3
ruda rpaduka GyHKIUH.
2.10. AJITOPUTM HUCCIICAOBAaHUS (DYHKIIUH | 7 5 3
MIOCTPOEHHE MaKeTa ee rpaduka.
2.11. OyHKIMY, 3a7aHHbIe HesiBHO. KpuBbie
2-r0 TOpsAJKa: OKPYXXHOCTb, 3JUIHIIC, 7 2 3
runepOona, mapadosia.




2.12. OYHKIIMA HECKOJIBKUX TEPEMEHHBIX,
OCHOBHBIE TOHSTHS, O0JIACTh OIpesie- 7 2 3
JICHUsI, TEOMETPHYECKUI CMBICIT.
2.13. OyHKIMK B TPOPECCHOHATBHOM cdepe. 7 2 3
2.14. YactHble mpousBojHble 1-r0 U 2-ro
nopsiaka, HauOomnbiiee 1 HanMeHsbIlee 7 5 3
3Ha4YeHHe (QYHKIMH JIBYX IEPEMEHHBIX
B 0o0JIacTy.
2.15. Heonpenenennslii uHTErpas, ompexae-
JIEHHE, CBOMCTBa, TaOJIWIA OCHOBHBIX 7 2 3
WHTETPajoB.
2.16. OCHOBHBIE METOJIbl WHTETPUPOBAHUS: 7 b 3
T10 YacCTsIM M MOJICTAHOBKOM.
2.17. ParnmonaneHble JpoOH, OCHOBHBIE MO-
uatus. [Ipocreiimue npodu, UX UHTET- 8 3 3
pUpoBaHHE. AJTOPUTM HMHTETPUPOBA-
HUS PAllHOHANBHBIX JPOOEii. 12
2.18. WnTerpupoBanre HEKOTOPHIX — Hppa-
[MOHATBHBIX M TPUTOHOMETPUYECKUX 8 3 3
GyHKIHHA.
2.19. OrmpeneneHHBIA MHTETpall: OmNpeJene-
HHUe, cBolicTBa, (opmyna HeroTtona- 7 2 3
JlelibHuMIIAa, METOABI HHTETPUPOBAHUSI.
2.20. I'eomeTpuueckrue NpUIOKEHUS OIpe- 7 b 3
JIETICHHOT'O MHTETpaIa.
2.21. JuddepeHnuanbapie  ypaBHEHUs, OC-
HOBHbIE TOHSTHUS, TU(d-anbHbIE ypaB- 7 5 3
HeHusl 1-ro mopsiika ¢ paslesieHHBIMU
U pa3AeNsIONIUMHUCS TIEPEMEHHBIMH.
2.22. OnHopoaHbIe U TUHEHHbIC aud depeH-
LMaJIbHbIe YpaBHEHUs 1-ro mopsjka. 7 2 3
Judd-nansueie ypaBHenust beprymm. 10
2.23. Teopust TMHEHHBIX OXHOPOIHBIX TUP]-
EHIMAJILHBIX YpPaBHEHHUM 2-r0 Mopsjaka 7 2 3
C TIOCTOSIHHBIMU KOA(QHIIMEHTaMU.
2.24. Teopusi JHUHEHHBIX  HEOTHOPOIHBIX
1mudd-anpHBIX ypaBHEHU# 2-T0 mopsi- 7 2 3
Ka C IMOCTOSIHHBIMH KO3(h(hUIIMEeHTaMH.
HUTOI'O 252 68 68 116
-UIS1 3204HOI opMBbI 00yUeHH
No Buovl yueonwvix 3anamuii, 6Kn0uan camo-
pas- CMOAMENbHYI0 pAdOmy 00yuarOWuxcsa u
dena Haumenoeanue Tpyooem- mpyodoemkocms; (uac.)
u me- pa30eﬂa u Kocmb, ylleﬁHble 3anamun camocmon-
Mbl mema OUCUUNTTUHDL (uac.) npakmu- | meavHas pa-
aexkuuu ueckue ooma 00y-
3anamus yarowuxca*
1 2 3 4 6 7
1. JluHeiiHasi W BeKTOpHAas ajaredpa 53 3 4 46
1.1. | Matpuupi, OCHOBHBIC MOHATHS, BH/BI 11 1 1 9
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. | Ompenenuteny 2-ro ¥ 3-T0 MOPSAAKOB, 9 ) ) 9
UX CBOMCTBA M BBIYHCIICHUSI.
1.3. CucreMbl IMHEHHBIX aareOpandecKux
ypaBHEHHH, OCHOBHBIE MOHATHSL, (HOp- 11 1 1 9
mynsl Kpamepa, meton I'aycca.
1.4. | Bexropsl, ocHoBHbIe TOHATHS. CHCTe-
Ma KOOpJIUHAT Ha TPSMOIA, Ha MJ10CKO- 10 ) 1 9
cTH, B mpocTpaHcTBe. JIMHEHHbIE ore-
pauyy HaJi BEKTOpaMH, UX CBOWCTBA.
1.5. | CxamspHoe, BEKTOPHOE M CMEIIAHHOE 12 1 1 10




MMPOMU3BEACHUEC BEKTOPOB, UX CBOIiCTBa
" BBIYUCIICHHUC.

MareMaTH4YecCKUH aHAIN3

258

13

20

225

2.1.

OyHKIMS, OCHOBHBIE MOHATHUSA, CIOCO-
Obl 3amaHus, npeaen (GYHKIUH, MaTe-
MAaTUYECKHE HEOMPENENEHHOCTH U HX
pacKphbITHE.

11

2.2.

BeckoneuHo wMaible (QYHKIMH, WX
cpaBHeHHe, -l u 2-i1 3aMedarenbHbIe
npezienbl, Tallula SKBUBAJICHTHOCTEH
U ee IpUMEHEHUeE.

11

2.3.

OHOCTOPOHHKE TIPEENbl, HENpephIB-
HOCTHb (PYHKIIMH. ACHUMITOTHI rpaduka

GyHKIMN.

10

2.4.

3anauy, IPUBOIAIINE K MOHATHIO MPO-
n3BogHoi. [IpowsBognast QyHKUMH,
olpesieNieHue, TeOMETPUYECKU U Me-
XaHUYECKUH CMBICI IPOU3BOAHOM,

11

2.5.

[MpaBuna puddepeHmMpoBaHus, IMpo-
W3BOJHAsS CIOKHOU (pyHKIMH, Tabmuma
MIPOU3BOJIHBIX OCHOBHBIX AJIEMEHTap-
HBIX (DYHKIMH.

11

2.6.

HpOI/I3BOZ[HI)Ie BBICIIHUX IMOPAIKOB.

2.7.

OcHoBHBIE TeopeMbl nuddepeHnnans-
HOT'0 UCUUCIICHUS

2.8.

Heobxonaumble W J0CTATOYHBIE YCIIO-
BUS MOHOTOHHOCTH H 3KCTpEMyMa

GbyHKIIIU

2.9.

BBIITyKI10CTh, BOTHYTOCTB, TOUKH IEpe-
ruda rpaduka GyHKIUH.

2.10.

ANTOpUTM UCCIeOBaHUS (YHKIHUU |
IIOCTPOEHHE MaKeTa ee rpaduxa.

11

2.11.

OyHKIUY, 3aJaHHbIE HeIBHO. KpuBbie
2-ro TOpsAAKa: OKPY)KHOCTh, 3JUIHIIC,
runepOoia, napadona.

2.12.

q)yHKHI/II/I HECKOJIbKUX TIECPEMCHHBIX,
OCHOBHBIC IIOHATHA, 00acTh orpeac-
JICHUA, FEOMETpI/I‘IECKI/Iﬁ CMBICII.

10

2.13.

®ynkuun B npodeccHoHaANBHOM chepe.

10

2.14.

YactHble MpoM3BOAHBIE 1-r0 M 2-TO
nopsiaka, Hanbospiee 1 HauMeHbIlee
3Ha4YeHHe (QYHKIHMH BYX IEPEMEHHBIX
B obJacTu.

10

2.15.

Heompenenennsiii uHTErpan, ompezne-
JIEHHE, CBOMCTBA, TaOIHMI[A OCHOBHBIX
HWHTETPAJIOB.

11

2.16.

OCHOBHEBIE MCTOAbI HMHTEIPUPOBAHUA:
10 4acCTAM U HOI[CTaHOBKOfI.

11

2.17.

ParonaneHble JpoOU, OCHOBHBIE II0-
uatus. [Ipocreiimme npoOu, UX HHTET-
pupoBaHue. AJNTOPUTM HUHTETPUPOBA-
HUSI PALIMOHAJIBHBIX POOEH.

10

2.18.

I/IHTel"pI/IpOB aHUEC HCKOTOpPBIX Hppa-
IMUOHAJIBHBIX W TPUIOHOMECTPHUYCCKUX

GyHKIMHA.

2.19.

OnpeneneHHbplli WUHTErpaj: oOmperele-
HHUe, CBoicTBa, (opmyna HproToHa-
Jle#iOHMITa, METOIBI HHTETPUPOBAHUS.

11

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPUIIOKECHUA OIpe-
JICJICHHOI'O MHTCTpajia.

11

2.21.

JubdepeHnuanbapie  ypaBHEHHUs, OC-
HOBHbBIE TOHATHSA, TU(d-IbHBIE ypaB-
HEeHUs! 1-ro TopsijiKa C pa3lesIeHHBIMU
U pa3AeNSIONIUMHUCS TIEPEMEHHBIMH.

12

10




2.22.

OnHopomHbIe U TUHEHHBIC U depeH-
LMaJIbHbIE YpaBHEHUs 1-ro mopsjka.
Judd-nansueie ypaBHenust beprymm.

12

10

2.23.

Teopust TUHEHHBIX OJHOPOJHBIX AUQ-
(epeHIaNbHBIX YpaBHEHHH 2-TO IO-
pslKa ¢ TOCTOSIHHBIMH KO3 dHIIUeH-
TaMU.

12

10

2.24.

Teopust JTHMHEHHBIX  HEOJHOPOIHBIX
mudd-anpHBIX ypaBHEHHH 2-TO MOps-
Ka C IMOCTOSIHHBIMH KO3()(hUIIEeHTaMH.

17

15

nToro

311

16

24

271

- U1l 3204HOI (popMBbI 00yUeHusi (YCKOPEHHOE 00y4eHHE):

Buovl yueonwvix 3anamuii, 6Kn104an camo-
Mo pas- Tpyoo- CHOAmMENbHYI0 padony odyuaromuxca u
dena u Haumenosanue p mpyodoemkocms; (uac.)
membl paszoena u KOCIb yueodHble 3aHAMUS camocmos-
mema OucCUUnIUNb (uac )’ npakmu- | mMenvHAA pa-
) eKyuu ueckue ooma 00y-
3aHAmMUA uarowuxca’*
1 2 3 4 6 7
1. JInHeiiHasi W BeKTOpHas ajaredpa 76 2 1 73
1.1. Marpunpl, OCHOBHBIE MOHATHS, BH/IBI 14 ) ) 14
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. OnpemEJmTeJm 2-10 # 3-T0 MOPSJIKOB, 14 ) ) 14
UX CBOMCTBA M BBIYHCIICHUSI.
1.3. CucreMbl IMHEHHBIX aareOpandecKux
ypaBHEHHH, OCHOBHBIE MOHSTHUS, (HOp- 16 1 1 14
mynsl Kpamepa, meton I'aycca.
1.4. Bexkropbl, ocHoBHBIE TOHATHS. CucTe-
Ma KOOpJIMHAT Ha TPSMOM, Ha ILIOCKO- 14 ) ) 14
CTH, B IpocTpaHcTBe. JIuHelHbIe ome-
pauyy HaJi BEKTOpaMH, UX CBOWCTBA.
1.5. CkassipHOe, BEKTOPHOE M CMEIIAaHHOE
MPOU3BE/ICHHE BEKTOPOB, MX CBOMCTBa 18 1 - 17
U BBIYUCIICHHUE.
2. MaTteMaTH4yecKHii aHAJIM3 167 8 9 150
2.1. OyYHKIMS, OCHOBHBIE MOHSTHUA, CIIOCO-
Obl 3amanus, mpenen (YHKIHUU, MaTe- 75 1 0.5 6
MaTHYECKHE HEONPENEIEHHOCTH W HX ’ ’
pacKpbITHE.
2.2. BeckoneuHo Maiple (QyHKIMH, HX
cpaBHeHHe, |-if U 2-i 3ameuaTelbHbIE 75 1 05 6
TpeieNibl, TaOliula AKBHUBAJEHTHOCTEH ’ ’
U ee IIpUMEeHEHHe.
2.3. OIHOCTOpOHHUE TIpeNeNbl, HeNpephIB-
HOCTHb (YHKIMH. ACHMNTOTHI rpaduxa 6 - - 6
GyHKIMN.
2.4. 3agaud, TPUBOJAIINE K TOHATHIO MPO-
n3BoqHoi. IlpowsBogHas  GyHKIMH, 6 ) ) 6
OIpeJieJIeHHe, TeOMETpUYECKUil U Me-
XaHUYECKUH CMBICI POU3BOTHOM,
2.5. IIpaBuna auddepeHppoBanus, Mpo-
W3BOJHASI CJIOKHOU (pYHKIIHMH, Tabnuia 13.5 1 0.5 12
MIPOU3BOJHBIX OCHOBHBIX 3JEMEHTap- ’ ’
HBIX (DYHKIHH.
2.6. [Tpon3BomHbBIE BBHICHIUX MOPSIKOB. 6 - - 6
2.7. OcHoBHBIE TeopeMbl uddepeHmans- 6 ) ) 6
HOT'O MCUUCIICHUS
2.8. Heobxomumble W JOCTaTOYHBIC YCIIO-
BUSI MOHOTOHHOCTH H 3KCTpeMyma 6 - - 6
GbyHKIIIU




2.9.

BBITyKI10CTh, BOTHYTOCTB, TOUKH TIE€pe-
ruda rpaduka GyHKIUH.

2.10.

ANTOpUTM HCCIeAOBaHUS (QYHKIMU |
IIOCTPOEHHE MakeTa ee rpaduxa.

0,5

0,5

2.11.

OyHKIUK, 3aaHHbE HesIBHO. KpHBBIE
2-ro TmOpsAKa: OKPY)KHOCTh, 3JUIHIIC,
runepOoa, napadona.

2.12.

q)yHKHI/II/I HECKOJIbKUX TIEPEMCHHBIX,
OCHOBHBIC IIOHATHA, 001acTh orpeac-
JICHUA, FEOMETpI/I‘IECKI/Iﬁ CMBICII.

2.13.

®ynkuun B npoeccHoHaIBHOM cdepe.

2.14.

YactHble MpOM3BOAHBIE 1-rO UM 2-TO
nopsiaka, HauOomnbiiee 1 HanMeHbIee
3HauYeHHe (YHKIMH JIBYX TEPEMEHHBIX
B obJacTu.

2.15.

Heonpenenennslii uHTErpas, ompexae-
JIEHHE, CBOMCTBa, TaOJMIIA OCHOBHBIX
HHTETPAJIOB.

7,5

0,5

2.16.

OCHOBHEBIE MCTOABI HHTCTPUPOBAHUS:
10 4acCTAM U HOI[CTaHOBKOfI.

2.17.

ParnmonaneHble JpoOH, OCHOBHBIE MO-
uarus. [Ipocreiimue npodu, UX UHTET-
pupoBaHue. AJTOpUTM HHTETPUpPOBa-
HUSI PAlIMOHAJIBHBIX POOEH.

2.18.

I/IHTel"pI/IpOB aHUEC HCKOTOPBIX Hppa-
IMUOHAJIBHBIX W TPUTI'OHOMETPUYCCKUX

GyHKIMHA.

2.19.

OnpeneneHHbld WHTErpaj: ONpeerne-
HHUe, cBolicTBa, (opmyna HeroToHa-
Jle#iOHMITa, METOIBI HHTETPUPOBAHMS.

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPUIIOKECHHUA OIpe-
JICJICHHOT'O MHTCTpajia.

2.21.

JuddepeHnuanbapie  ypaBHEHUs, OC-
HOBHbIE TOHSTHUS, TU(d-anbHbIE ypaB-
HeHusl 1-ro mopsiika ¢ pasJesieHHBIMU
U pa3AeNSIONIUMHUCS TIEPEMEHHBIMH.

7,5

0,5

2.22.

OnHopomHbIe U TUHEHHbIC nud depeH-
LMaJIbHbIE YpaBHEHUs 1-ro mopsjka.
Judd-nansueie ypaBHeHnust beprymm.

7,5

0,5

2.23.

Teopust TMHEHHBIX OMHOPOAHBIX MUD G-
SHIMAJbHBIX ypaBHEHUH 2-TO IOpsi/IKa
C TMIOCTOSIHHBIMU KOA(QHIIMEeHTaMU.

6,5

0,5

2.24.

Teopust JTUHEHHBIX  HEOJHOPOIHBIX
1 d-IpHBIX ypaBHEHUH 2-T0 mopsiaka
C TMIOCTOSIHHBIMU KOA(HIIMEHTaMU.

6,5

0,5

nUTOoro

243

10

10

223

4.2. Cozlepmalme AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHOC€ 110 pa3jie/;iaM U TEMaM

Buo 3anamus ¢

No 8
230ena Haumenoeanue UHMEPAKMUGHO,
I; membL pazoena u memol Cooeporcanue 1eKYUOHHBIX 3AHAMUIL aKmueHoll, UHHO-
oucCyunIuUHbL eayuonnoii op-
Mmax, (uac.)
1 2 3 4
1. JIuHeiiHasi W BeKTOpHas ajaredpa

1.1.

Martpuiibl, OCHOBHBIE TIOHSI-
TS, BUIBI MATPHIL, JCHCT-
BUsI HaJl MaTpULIAMHU.

[onsitue yncioBoi Matpuibl. [IpsMoyronsHas, KBaapaT-
Hasl, IMaroHaNbHasl, eIMHUYHAS MaTPHIIbI, MATPHUILIA-
CTpOKa, MaTpuLa—cTonoder, Hyjaesas MaTpulia. CpaBHEHUe,
TpaHCIIOHUpOBaHUe MaTpull. CroxkeHHe (BbIYMTaHKE) MaT-
pHILl, YMHOXXEHHE MaTpHIIbI Ha Ynciio. [IponsBeneHne Mat-
pui. DieMeHTapHbIe MpeoOpazoBanus MaTpull. [loHsTHE
JIMHEHHOW KOMOWHANIMY CTPOK (CTONOI0B) MaTpHULIbL. JIu-
HEWHO 3aBUCHMBIE W JITHEHHO HE3aBUCUMBIE CTPOKH

Jlekus-6ecena
(2 gaca)




(cToIOIIBI) MATPHIIL.

1.2. Onpenenurenu 2-ro u 3-ro | [loHsiTHe onpenenuress, MUHOPa U aare0pandeckoro a0-
TIOPSIJIKOB, UX CBOMCTBA U nonuenus. CBoiicTBa omnpenenuteneil. EnuHudnble, nuaro- Texuns-Gecena
BBIYUCIIEHHUSI. HalbHbIE, TPEYTOJIbHBIE ONIpeaenuTea. MeTobl BeIYucIe- (2 vaca)
HUS OTIpeAeNuTeNel (MEeTo/I OHMKEHUS ITOPsIIIKa, TpHUBe-
JIEHUE K TPEYrOJIbHOMY BHIY).
1.3. CucreMbl TUHEHHBIX anred- | CucTeMbl IMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY).
paudeckux ypaBHeHul, oc- | CoBMecTHas (HECOBMECTHas), onpeecHHas (Heompeme-
HOBHBIC MTOHATHUS, popmynsl | jenHas) CJIAY. ®opmynsr Kpamepa. Meron I'aycca ms -
Kpamepa, meton I'aycca. peIIeHNs CUCTEM m JIMHEWHBIX YpaBHEHUH C 77 HEU3BECT-
HeIMU. OnHOpoaHble CJIAY.
1.4. Bekrtopsl, ocHOBHBIe TOHS- | [loHATHE cHCTEMBI KOOPAMHAT: OAHO, Ba, TPU U3MeEpe-
. CucremMa KoopauHaT | HUA. Touka B cucreMe koopauHaT. PaccrosiHue MexIy
Ha MpsAMOM, Ha IIOCKOCTH, | TOYKAaMHU, JIeJIeHHe OTpe3Ka B JaHHOM oTHomeHuH. Cka-
B IpocTpaHcTBe. JInHelHbIe | JpHbIe U BEKTOpHbIE BeNUYHHbL. OnpeaeneHye IIHHbI
olepan HaJ BEKTOpaMmH, | (MOAYJsl) BEKTOpa, ONpe/elieHne HyJIeBOro BEKTOpa, KO-
HX CBOWCTBA. JIMHEApHBIE, KOMITAHAPHBIE, NPOTHBOMOIOKHBIE 1 PaB- Texuns-Gecena
HbIE BEKTOpPHI. JIMHElHbIE onepaliy Hajl BEKTOPaMHU (2 waca)
(coxeHHe BEKTOPOB, YMHOXKEHUE BEKTOPA Ha YHCIIO,
BBIYMTAHHUE BEeKTOPORB). EquHuuHbINA BekTOp. [Ipoekius
BEKTOpa Ha OCh ¥ COCTaBJIAIONIAsl BEKTOpa Mo ocu. JIu-
HeWHbIE OIepaliy HaJl BEKTOPaMU B KOOPJHUHATHOU (op-
Me. Moaynb Bekropa. HeoOxoaumoe 1 JocTaTouHoe yc-
JIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
1.5. CkansapHoe, BekTopHoe U | CkamspHoe Mpou3BereHue BeKTOpoB. CBONWCTBA CKaJIAp-
CMEIIaHHOe MPOM3BEAECHUE | HOro mpousBeaeHus. CkaaspHoe NPOU3BEICHUE B KOOP-
BEKTOPOB, HMX CBOMCTBa W | IUHATHOH (hopMme. Y ClIOBUE NEPIEHANKYISIPHOCTH BEKTO-
BBIUHCIICHHE. poB. BexTopHoe npoussenenue BekTopoB. CBoMcTBa BEK-
TOpPHOT0 IIpou3BeieHNs. BekTopHOe npon3BeaeHue B KO-
opauHaTHOH opme. ['eomMeTpuuecKuii CMBICT BEKTOPHOTO i
npousBeaeHus. CMelaHHOe IPOU3BEICHUE BEKTOPOB.
CBoiicTBa CMEINIAaHHOT O Npou3BeaeHUsI. CMEIIaHHOe MPOo-
n3Be/ICHHE BEKTOPOB B KOOpAMHATHOH (hopme. ['eomerpu-
YEeCKUH CMBICII CMEIIAaHHOT'O TPOU3BEICHNUS.
. MaremMaTH4ecKuil aHAIU3
2.1. OyHKIMsI, OCHOBHBIC MOHs- | [ToHsATHE ()YHKIIMOHATHLHON 3aBUCMMOCTH. BaxkHeiime
TUS, CIOCOOBI  3ajaHusl, | 3JeMeHTapHble QyHKIUH. AOCONIOTHAS BETMYMHA IEHCT-
npeznen (QyHKIUM, MarteMa- | BUTeIbHOro uncina. [Ipenen GyHKImu, onpeneneHue u
TUYECKUEe HeolpeneeHHo- | npuMepsl. OCHOBHbIE TEOpPEMBI 0 npenenax. beckoneuno Jlexuus- 6ecena
CTH U UX PACKPBITHE. MaJible ¥ OeCKOHEYHO Oobline (pYHKIMU, UX CBOWCTBA. (2 gaca)
CpaBHeHHE MOPSIIKOB OECKOHEYHO MaJIbIX X OECKOHEYHO
OonbInx QyHKIMH. PackpeiTHE HEONpeeIeHHOCTEH BUIa
00/00, 00—00,
2.2. Beckoneuno wmanwle QyHk- | Packpbitue Heonpenenennocrei Buna 0/0. 1-ii 3ameua-
LMK, UX CpaBHEHWE, |-H W | TeNbHBIA Npenen, CIeICTBU, ClIOCOOb BhraucieHuid. Tao-
2-1 3aMeyaTenbHBIe Tpejie- | JUIA YKBUBAJIEHTHOCTEH U e MpUMEHEeHHue. 2-i 3ameda- -
Jbl, TaONMIA DKBHMBAIIEHT- | TENbHBIM npejies, pacKphITHE HEOTIPEIeeHHOCTH Buia 1%,
HOCTEH U ee IpUMEHEHHUE. CJIC/ICTBHS, CITIOCOOBI BHIYUCIICHUI.
2.3. OpnHoctopoHHue mnpenensl, | OQHOCTOpOHHUE Npenensl. TeopeMa 0 paBeHCTBE OIHO-
HENPEepbIBHOCTh  (DYHKIMH. | CTOPOHHUX MpenenoB. OnpeneneHus HenpephIBHOM
ACHMIITOTBI rpajuka | GyHKIMH B Touke. HenpephIBHOCTH (hYHKIMU Ha OTpeE3Ke.
¢dbyHKIUU. TeopeMmsl 0 HenpepbIBHBIX QyHKIMIX. Kinaccudukarms i
TOYEK pa3pbiBa. BepTukanbHas, HAKJIOHHASI TOPU30HTAIIb-
Hasl aCUMIITOTHI rpaduka QyHKIHH.
2.4. 3amauy, OpUBOMAIIME K | 3aAayd, NPUBOIAIIME K MOHATHIO Tpou3BogHON. Duznye-
TIOHATHUIO MIPOU3BOIHON. | CKHii, TeOMETPUUYECKHUM, SKOHOMUYECKUNA CMBICI IPOU3-
IIpousBomHas ¢byukimy, | BogHOU. [IpousBonHas cieBa u cipasa. JJuddepennu-
OIpeJIeJIeHHe, TeOMEeTpHYe- | pyeMOCTh (DYHKIIMHU H CBSI3b €€ C HEMPEPHIBHOCTHIO. i
CKMA M  MEXaHUYECKU
CMBICTI ITPOU3BOJTHOM,
2.5. [MpaBuna muddepenuupo- | [paBmna quddepentmpoBanus. Tadauia MpoOU3BOIHBIX

BaHUs, TPOU3BOIHAS CIIOX-
HOW  (yHKIMH, TabNUIA
MPOU3BOMHBIX  OCHOBHBIX
AJIEMEHTAPHBIX QYHKIUH.

OCHOBHBIX dJIeMEHTapHbIX (pyHKIMiA. [Ipou3BoIHAS CIIOXK-
HOHM (pyHKIUH.

10




2.6. | IlpousBoxaHsie Boicimx | [ToHATHE MPOU3BOMHON BTOPOTO, TPETHErO U T.J. MOPSA-
TIOPSIIKOB. KOB. 3aKOHOMEPHOCTH B OTHICKAHUH IPOU3BOIHBIX BBIC- -
IIUX TTOPSIKOB.
2.7. OcHoBHble Teopembl aud- | Teopembr depma, Posst, Jlarpamxka, Korm.
(hepeHIMaTBFHOrO HCYHCIIe- -
HUS
2.8. Heobxonumble u nocratod- | Boszpacranue u yosiBanue QpyHkumu. HeoOxonumoe u
HBIE YCIOBHS MOHOTOHHO- | JIOCTATOYHOE YCJIOBHE MOHOTOHHOCTH, T€OMETPUUECKHUH
CTH ¥ SKCTpeMyMa QYHKIUHU | cMbici. [loHsTHe SkcTpemyma (yHkimu. Heodxoaumoe Texuns- Gecena
YCIIOBHE CYILIECTBOBAaHUsI SKCTpeMyMa. Kpurnuueckue Tou- (2 vaca)
K1 niepBoro poza. IlepBoe u BTopoe JOCTaTOUHBIE YCIIO-
BUs 9KcTpeMyMa GyHKumU. Hanbonpiee 1 HanMeHbIee
3Ha4YeHHEe QYHKIUH Ha OTpE3Ke.
2.9. BeImyki10ocTh, BOTHYTOCTH, | BhImykinocTh GyHKIME BBepX (BHU3). Touku meperuoda.
TOYKM mepernda rpaduka | JloctaTouHOE yCIoBHE BBIMTYKIOCTH BBEpX (BHU3) rpadu-
¢GbyHKIHN. ka pyHknuu. HeobXxoaumMoe ycioBUe CyIeCTBOBAHUS -
TOYKH Ieperuda. JlocraTouHoe yCIOBUE CYIIECTBOBAHUS
TOYKHU TIeperuoa.
2.10. AnroputMm  uccrenoBanus | OO6mas cxema uccienoBanus rpaduka GpyHkiun. [1o-
(GYHKIIMM W TIOCTpPOEHHUE | CTpoeHHe rpauKoB APOOHO-paAIMOHANBHBIX, TIOKAa3aTelNb- -
Makera ee rpaduka. HBIX, JIOTApUPMHUIECKIX QYHKIUH.
2.11. Oynkuuy, 3agaHHble HesB- | DYHKIMU, 3aJaHHBIE HESIBHO. Y paBHEHHE JIMHUH Ha ILIOC-
Ho. KpuBbie 2-ro mopsnka: | koctu. [IpsMast Ha IIIOCKOCTH. Y paBHEHHS NPSMBIX: ypaB-
OKPYXXHOCTb, JJUIMIIC, TH- | HEHHE IPSIMOH, IPOXOJIAIIEH Yepe3 3aJaHHyI0 TOUKY Tep-
nepOora, mapadoia. MEHAUKYJSIPHO 3aJaHHOMY BEKTOpY; oOllee ypaBHEHUE
MIPSIMOM; ypaBHEHHE NPSAMOM, IPOXOAsIIEH uepe3 ABe 3a- Jlexkuus-6ecena
nIaHHbIe Toukd. OnpeneneHue okpyKkHocTH. KaHoHn4eckoe (2 gaca)
ypaBHeHue okpyxHocTH. Onpeaenenue aunca. Kanonu-
4yecKoe ypaBHeHue auica. [ unepoona, napadomna, ux
KaHOHUYECKHE ypaBHEHUs. [IpuBeeHre KPUBOI K KAHOHH-
yeckoMy Buay. IlocTpoeHne KpUBBIX.
2.12. OyHKIMKM HECKONbKHUX Tie- | OcHOBHBIC MOHATHA. O0JacTh ONpeeIeHus, 00JIacTh U3-
PEMCHHBIX, OCHOBHBIC II0- | MEHeHHs, criocoObl 3ananus OHII. TIpumeps! GhyHKIHM
HATHS,, OONAcTb ompezese- | IBYX IEPEMEHHBIX. -
HUS, TeOMETPHYCCKUH
CMBICIL.
2.13. Oynkiun B mpodeccrno- | [ToBepXHOCTH BTOPOro mopsiaka: cdepa, SJLTUIICOU I, KO- O6cyxaeHre
HaJILHOM cdepe HYC, HWIHHIPUUECKHE TTOBEpXHOCTH. [IpuBeneHme K Ka- Curyaruii
HOHHYECKOMY BHJY, ITOCTpoeHue. JIMHUM ypOBHSL. (2 gaca)
2.14. YactHple mpou3BomHbie 1- | YacTHbIC MPOU3BOAHBIC (DYHKIMU ABYX MEPEMEHHBIX.
ro u 2-ro mnopsaka, Hau- | ['eomeTpuueckuil CMBICT YaCTHBIX MPOU3BOAHBIX. YacT-
Oonplliee W HAaWMEHBIEE | HbIE MPOU3BOAHBIE BBHICHIUX MOPsIKOB. OCHOBHAS TeOpe-
3HaueHHe (YHKIMU JBYX | Ma O CMEIIaHHBIX MPOM3BOAHBIX. Hanbosbiiee 1 Hau- i
TIepeMEHHBIX B 00JIaCTH. MeHblIIee 3HaueHHe (PYHKIIMU IBYX ITEpEMEHHBIX B 00Jac-
TH.
2.15. Heonpenenennsiii unte- | duddepenuman ¢pynknuu, ceoiicta auddepeHimana.
rpai, ompeneneHue, cBoil- | HeompenenenHsiit uaterpai. CBoHCTBa HEONpPEAEIEHHOTO
CTBa, TaONMIIa OCHOBHBIX | MHTerpajia. [ ' eoMeTpuyeckuii CMbICT HEONPEAEIeHHOTO Jlexuus- 6ecena
WHTETPajoB. WHTErpaja. UHTErPUPOBaHUE TPUTOHOMETPHYECKUX (2 gaca)
(G YHKIUH, HHTETPUPOBAHUE MPOCTEHIIINX PAITIOHATBLHBIX
JpoOeli, MHTErPUPOBAHKE IO YACTIM).
2.16. OcHoBHbIe MeToAbl uHTer- | Tabmuna nHTerpanoB. OCHOBHBIE METO/IbI HHTETPUPOBa-
PUpOBaHMS: 1O YACTSIM H | HUS: HEIOCPEICTBEHHOE MHTErPUPOBAHKE, HHTETPUPOBa- -
TMIOICTAHOBKOH. HHE 110 YacTsIM, METO]] 3aMEHBI ITePEMEHHOI.
2.17. ParmonaneHble apobu, oc- | PamumonanbHble TpoOu, OCHOBHBIE MOHATHSA. [IpocTeiimme
HOBHbIe TmoHATUS. [Ipo- | panmoHambHBIE APOOU, UX HEMOCPEICTBEHHOE HHTETPUPO-
crediime poOu, MX MHTEr- | BAaHWE W MHTEIPHPOBAHME ITOJIBEICHUEM I10]] 3HAK nudde-
pUpoBaHHMe. ANTOpPUTM WH- | peHuuana. [ToHsTHe uTepauoHHOW (HOPMYJIBL. ANTOPUTM i
TErpUpOBaHUSl PAlMOHANb- | MHTETPUPOBAHUS PAlMOHAIBHBIX IpOOEH.
HBIX JpO0OeH.
2.18. HuterpupoBanre  HEKOTO- | MHTerpupoBaHUE MPOCTSUIINX UPPAITMOHAIBHBIX BBIPA-
pPBIX UPPAIMOHANBHBIX U | JKCHHU.
TPUTOHOMETPHICCKHUX HuTerpupoBaHue TPUTOHOMETPUICCKHUX BBIPAKCHH. i
G yHKIUH. YHuBepcasbHas TPUTOHOMETPUYECcKasl ITOJCTaHOBKA.
2.19. OrmpeneneHHpli  uHTErpal: | 'eoMeTpuueckuil 1 SJKOHOMUYECKUI CMBICI OMpe/IeNieH- Jlekmusi-6ecena
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OIpeIeliCHuUE, CBOIICTBa,
bopmymna HrrotoHa-
JleiiOnuIa, METOALl HHTET-
PHUpPOBaHUS.

HOro uHTerpaia. CBOMCTBa ONPEAEIEHHOIO HHTETpaJla.
®opmyna Hetorona-JleiiOnuna. MHTerpan ¢ nepeMeHHbIM
BepxXHUM MpezierioM. OCHOBHBIE ITpaBUIIa HHTETPUPOBa-
HUA. 3aMeHa IEPEMEHHOM B ONPEAEIEHHOM HHTETpalle.
WHTterpupoBaHue 1o 4acTsM B ONpeeJIeHHOM HHTErpae.

(2 gaca)

2.20. I'eomerpuueckue mpunoke- | [Inomans miockoit purypsr B JICK u IICK. [Inuna myru Texuns- Gecexa
HUS ompezenaeHHoro uHTe- | miockoit kpuBoii B JICK u IICK. O6bem Tena BpaiieHus B (2 waca)
rpaja. JICK.

2.21. Juddepenunansupie ypas- | 3amauu, npuBospe K tuddepeHIraibHbIM ypaBHEHH-

HEHUs, OCHOBHBIE MOHATHSA, | sM. JluddepeHunansHpie ypaBHEHNs IEPBOTO MOPSIIKA.
muddepennmansapie  ypas- | Onpeznenenue, TeopeMa O CyIIeCTBOBAaHHU U €IMHCTBEH-
HeHUs 1-ro mopsaka ¢ pas3- | HOCTH pemieHus. ['eoMeTpuyeckuil CMBICI ypaBHEHUS Jlexuus- 6ecena
JENICHHBIMU W paslelisato- | mepBoro nopsaka. Hemomubie nud g epeHuaibHble ypas- (2 gaca)
LIMMUCS TIEPEMEHHBIMHU. HeHus repBoro nopsiaka. Juddepenimanbuple ypaBHEHHs

C pa3IeNnoUMUCS epeMeHHBIMU. MeTonbl UX pelie-

HUSL.

2.22. OnHOpOoIHBIE U TUHEHHBIE Merton 3aMeHBI IepeMEeHHOMN IS pelIeHHs OHOPOIHBIX U
muddepenumansypie ypaB- | JUHEHHBIX TuddepeHIManbHbIX ypaBHEHHUH IepBOro mo-

HeHus 1-ro nopsaka. Jlug- | psaaka. Ypasuenue bepuymm. -
(epeHIabHBIC YPaBHEHUS
Beprymiu.

2.23. Teopus nuHeHHBIX ofHO- | JIMHElHBIE OAHOPOIHBIE YPaBHEHUS BTOPOrO MOpsAIKa:
pomHbIX  audQepeHnranb- | OCHOBHBIE TEOPEMBI, METO/IbI PEIICHU .

HBIX YypaBHEHMH 2-TO TIo- -
pslKa C IMOCTOSHHBIMH KO-
s puIeHTaMu.

2.24. Teopus nuHEeWHBIX HeomHO- | JIMHelHbIe HEOHOPOHBIE YPAaBHEHHS BTOPOIO MOPSIIKA:

pomHbIX  AudQepeHnanb- | OCHOBHBIE TEOPEMBbI, METO/IbI PEIICHU .

HBIX YypaBHEHMH 2-To TIo-
psAAKa ¢ MOCTOSHHBIMU KO-
s puIeHTaMu.

4.3. JlabopaTtopHbie padoThl

y4€OHBIM TIJIAHOM HE TIPEITyCMOTPEHO.

4.4. [lpakTHyeckue 3aHATHS

Buo 3anamus ¢
Homep
No . UHmMEPAKMU G-
pa30eﬂa Haumenoeanue mem npakmu4ecKux 3anamuu Obvem . .
n/ HOIl, AKMUBHOIL,
oucyun- 6 uacax "
n UHHO6AUUOHHOU
JIUHBL
dopmax, (uac.)
JeiictBus Han matpunamu. Beruucnenue onpenenureneil. Pe-
1 1 LIIEHHE CHCTEM JINHEHHBIX ypaBHeHui merozoM Kpamepa, me- 18 3aHsATHE-TPEHUHT
) : tonoM ["aycca. [elictBust Han BekTopamu. CKaIsIpHOE, BEKTOP- (6 gaca)
HOE, CMEIIAaHHOE [TPOU3BEICHUE BEKTOPOB.
IIpenen HKIIMU. AcuMnTOTHl rpaduka QyHkuuu. IIpaBuia
pezert (GyHiL rpag yrKu P Pabota B ManbIx
2. muddepennmpoBanns u TabiuIa NPOU3BOIHBIX. VccaenoBaHue 28 nax (6 uac)
¢yHKIMK 1 nocTpoeHue ee rpaduka. Kpusbie 2-ro nopsaka. Py
Heonpenenennsiit unterpai. Meron 3amMeHbl iepeMeHHol. MH-
pen P . P Pabora B ManbIx
3 TErpuUpoOBaHUE 10 YacTsAM. VHTerpupoBaHWe cCHeNUAbHBIX 12 Hax
) 2 kiaccoB pynkimit. OnpeneneHHblii HHTErpai. [ eoMeTprueckue F(%yzac)
: TIPUIIOXKEHUS] OTIPEIEICHHOT0 HHTETpaIa.
Juddepenunansupie ypaBHeHus 1-ro nopsiaka. JiuneliHble of-
HopoxHble quddepeHIranpHble ypaBHEHHsT 2-T0 TOpsAKa C I1o- Pabora B ManbIx
4, CTOSHHBIMH KO3 urienTamu. JIuHEHHBIE HEOIHOPOIHBIE 110 rpymmax
muddepeHmanpHple ypaBHEHHs! 2-TO MOPSIKA C MOCTOSHHBIMU (4 yaca)
K03 HUIMEHTAMH.
HUTOI'O 68 22
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4.5. KoHTpoOJIbHBIE MEPONIPUATHS: KOHTPOJIbHAasA padoTa
Bce koHTposbHBIE paOOTHI BBIMOIHSIOTCS KaK HHAUBUAYaAJIbHbIE TOMAIIHUE 3aJaHUsl.

Konmponsnaa paboma 1 yacme 1 «nemenmul 1uHEiHON U 6eKMOPHOU anzedpvl»
Lenv: 1. HayunTbes paboTaTh ¢ MaTpUIIAMU ONIPEACTIUTEISIMUA, CHCTEMaMH JIMHEWHBIX YpaBHE-
HHUI.
2. Hayuuthcs pemaTh 3a7auu IPaKTHUECKON HAIPaBICHHOCTH C IIOMOILBbIO 0OBEKTOB
BEKTOPHOU anreopsbl.
Cooeporcanue: 6 3amanuit
1. IIpousBectu neicTBus Haa MaTpuliamu. Haiti A2; AB.

25 0 1 1
A=|7 4 -1 B—[—Z 3}

35 6 5 0
2. Pemmth cucTeMbl TMHEWHBIX YpaBHEHHI:
S5x, —=3x, —x; =-1 3x,+x,—x, =3 X, —=3x,+x;,=0

a9 2x,+x,—x3;=3  b.q 2x, +x;,-2x,=1 c <2x,+5x, —x;=0
X, —x, +3x; =1 X, +X, =Xy +x, =2 3x,—2x, +x;, =0

3. Hamsr Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:
a. anuny menuanbl CK tpeyronsanka ABC
b. Ttouky P, otaenstomyto Tperh otpeska AC, cuutas ot C

C. KOOpAMHATHI BEKTOpa 2AB - 5BC +3AC, ero JUTUHY (M TOCTPOMTH €ro Ha Oymare B KIETKY)
d. mepumerp Tpeyromsauka ABC

4. Tauwt Touku A2, N;0),B(N-241),A3,—2N—-15.
a. waittu (AB+3BC, 2AB— BC)
b. BBIACHUTB, IPU KAKOM 3HAYEHHHU ¢ BEKTOPEI AB + qI’ 51 qA_C —~2A4B HEPIEHAUKYIIAPHBI

C. HaiTH paboTy CHIIBI 7 ={-5, 2, — 1} mo mepemMenieHnIO TOYKH BIOJIb BEKTOpPA 24B - BC
d. waiiti miomanps tpeyronsauka ABC

5. Haiitu mtomiaap mapauiesiorpaMmma, oCTPOSHHOro Ha Bektopax Sa — Nb u a+ b, ecnn:

a. \Z\ =3, 13\=4, alb

b. a=3i+2j-5k b=2i-2j—k,
6. Jlana nupamuna ¢ sepumnamu 4,(7; N; 4), A,(7; —1; N-2); 4,(3; N +3; 1), 4,(—4; 2; 1). Haiitu:
a. yron mexny pedpamu A A,, A A,;
b. o0bem nmupamuisl;
Konumponsnan paboma 1 ywacms 2 «Hauana mamemamuueckozo ananuzay
Llensv: 1. Hayuntbces pabotath ¢ QyHKIHUSIMH.

2. HayauThCst BBIYUCISITH TIPEEIIBI, POU3BOIHBIC, CTPOUTH MaKeThl rpaduKoB (YHKITUH.
Cooeporcanue: 4 3amanus
1. Beruncnuth npenenst GyHKINN:

lim 6x" —5x° +4 b limﬂ c limﬂ

e (x =3x)(2x* +5x) =l xt —x? —x+1 =3 J6+x -3
q lim( 13n+5 TH o iy SO5 2% —cos x ¢ lim et —1

n>o\ 13n—12 =0 ]—cosx =0 2tgx —sin x

2. Haiiti npon3BoaHyIO:

ye Q2x+1)-Vx* —x
- 2

X

1 v 3 sin? 21x
b. y= arctg(e™ - C. y=4tgd+—m
Y=35 gle™ -y A ) ¢ y=4g

+
21cos42x

2
x +1 2
e y= 4l («/;—«/x—])‘

c —arctx+§1n
Y & 6 x*+4

13



3. Haiiti ypaBHEeHHE KacaTeNbHON U HOpMal K Tpaduky QyHKIUU Y = , B TOUKe Xxp= -2.

2
X
4. UccnenoBaTh GYHKIUIO U IOCTPOUTH Irpaduk:
2 y=x'—x b,y x* =1 » 3x-1
. =x" - .y= c. y= .
x*+3 x’

Konumponsnan paboma 2 «Humeepan. /lughgpepenyuansnsie ypasnenusn
L]env: 1. HayunThbcs BBINOJIHATH IEHCTBUE HHTETPUPOBAHUE
2. HayunTbcs NpUMEHATh HHTETPUPOBAHUE B MPUOIMKEHHBIX BBIYUCICHUSAX U TIPH pe-
meHnu JuddepeHInaTbHbIX ypaBHEHU I
Cooeporcanue: 4 3amanus
1. [IpounrerpupoBath GyHKIUU

B L R BN LS L
RV TE R Vx 3 -cos? x - J3-cosx

e | ctg?3x— T ¢ [ +5x+6)sin2xdx g [In(cos x)dx

sin” 3x
_ 1 4
h.J.—dx 2 X i J. x2+ dx k. J.—33x >dx
2 =2x+5 (x=5)(x"+2x+2) X —=x

* xdx

2. Ionk3ysick Gopmyroit Hetorona-JIeliOHMIIA, BEMUCIIATE OMPEIeEHHBII HHTErpajl I ﬁ .
x f—
4

3. Pemmmth nuddepeHnmanbabie ypaBHEHUS
Xy —y=0,x+xy+y (y+xy)=0,xdy +(y— 1dx =0, y'= 2y + 1) ctg x, tg x -sin’ y dx = —cos’x -ctg y dy

4. Haiit yactHoe perienne nuddepeHnnansHoro ypasuenus y" + py' + qy = f(x), yaoBierBopsioiiee

HavanbHeIM yenosusaM y(0) = y,,»'(0) = yol_
a. y'+4y' +4y=e"; y(0)=1,y'(0)=8.
1

5
b "=y + by =xp(0) =, y'(0) = -

6’
1
c. y"+y=coslx; y(O):—E, y'(0) =1

s nHatopa 2018 r. B COOTBETCTBUH C y4eOHBIM IUIAHOM IPETYCMOTPEHO JIBE KOHTPOJIbHbBIE
paboThl: KOHTpOIBbHAs padoTa 1 yacte 1 «DaeMeHTHI JMHEHHON U BEKTOPHOW anreOphl», 4acTh 2
«Havana maremaruueckoro aHaian3a») KOHTpoJibHas padora 2 «UWurerpan. Auddepenunanbabie
yYpaBHEHHUS»). 3a/1aHUsl KOHTPOJIbHBIX paOOT MPUBECHBI BHIIIIE.

Bbigaua 3amanusi, mpueM KOHTPOJIBHBIX padOT MPOBOJIUTCS B COOTBETCTBUU C KaJCHIAPHBIM
y4eOHBIM rpapuKOM.

Ouenka Kpurtepuu oueHKM KOHTPOJIbHON padoThl
3aqTeH0 «3a4TeHO0» CTaBUTCS Ipu yCJIOBUH IMTPABUIJIBHOT'O BBIIIOJITHCHUA BCEX SaI[aHPlﬁ.
He 3aurteno Eciu He BBIMONHEHO XOTs OBl OHO M3 00s3aTeIbHBIX 3aaHUH, TO CTYACHT MOJTydaeT oleHKY « He

3a4TCHO» U HC JOIYCKACTCA K CEMECTPOBBIM KOHTPOJIBbHBIM MEPOIIPUATUAM: 3aUCTy WIH DK3aMCHY
B COOTBCTCTBUU C y‘Ie6HI)IM IIJIAHOM.

14



5. MATPHIIA COOTHECEHHSA PA3JIEJIOB YUEBHOM JUCIUTLIMHBI K ®OPMUPYEMBIM B HUX

KOMIIETEHIUAM U OHEHKE PE3YJIBTATOB OCBOEHUMSA JUCIIUITJINHBI

Komnemenyuu Komne- 5 Buo Ouenxa
tep, uac yueonvlx
Kon-6o menyuu Komn. sansmi pe3ynbmamos
Ne, haumenosanue yacos
Pazoenoe OuCHyUNIUHbL OIIK-1
1 2 3 4 5 6 7
1. JIuneiinas 1 BeKTOpHas anredpa 82 + 1 82 JIk, I13 Kp 1., o5Kk3aMeH
2. MareMaTH4YEeCKHI aHaTN3 170 . 1 170 JIk, I13 kp 1, kp 2,
AK3aMEH
ececo uacos | 252 252 1 252
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHWS 1JIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCSA IO JUCHUIIJIMHE

a) [loaroroBka K JeKIMOHHBIM M MPAKTHYECKUM 3aHATHIM
1. barunoBa T.I'., EMenbsHoBa H.B. Ananutndeckast reoMeTpus: METOIUYECKUE YKa3aHUs ISl PaKTHUECKUX

3aHATHI U camocTosTeIbHbIX pabotr/ T.I'. barmnosa, H.B.EmenssnoBa. — bparck: bpI'Y, 2017. — 52 c.

2. bexupona, P.C. Maremaruka. DyHKIMM HECKOJIBKUX MepeMeHHbIX: Meronuueckue ykasanus/ P.C. bekuposa,
T.I'. barunoBa.- bpatck: bpI'Y, 2009. - 51 c.

3. EmenbsHoBa H.B. UHTerpupoBanue ¢yHKIMI OQHOM nepeMeHHOi : yueb. mocobue. — bparck : U3a-Bo bpl'Y,
2013.-90c.

4. EwmenssHoBa, H.B. PackpbiTue Heonpenenennocreli B npenenax: Meroauueckue ykazanus/ H.B. EmenbsiHoBa,
O.I'. JlapuonoBa. — bpartck: bpI'Y, 2009. —49 c.

5. Jlazaps, O.B. Bekropnas anreOpa: Meroauueckue ykasauus / Jlazaps O.B., EmenssaoBa H.B. — Bparck:
bpI'Y, 2006.-59 c.

6. Jlapuonora, O.I'. Marematuueckas ctatucTuka: yue0. mocoodue / O.I.Jlapuonora, C.A. I'eBpaceBa. — 3-¢ u3m.
nepepa0. u gom. — bpatck: 'OY BIIO «bpI'Y», 2008. — 66¢.

7. Taiimeimesa, O.A. [luddepennmansusie ypasuenus / O.A. ITaiimbimesa. bparck: bpl'Y, 2009. — 168 c.

0) CamMonoaroToBKa U caMoIpoBepKa

1. barunosa, T.I'. Marematuka. Y. 1: Jlunelinas u BeKkTOpHas areOpa, aHATUTHIECCKAsI TEOMETPHs, Havaia Ma-
TEMaTHYECKOT'0 aHaIu3a. 3alaHusl VIS CaMOCTOATENbHOM padoTel / barunosa T.I'., Jlumyk E.B.. — Bpatck: MU3n-Bo
bpl'y,2011.-133 c.

2. barunosa, T.I'. Maremaruka Y.2: Heonpenenennsiid nHTErpan. OnpeneneHHbli HHTErpat: COOPHUK 3aaHui U
tectoB / barunosa T.I'., bexupoga P.C., Jlutnyk E.B.— Bpatck: W3n-so bpI'Y, 2011. — 44 c.

3. barunoBa, T.I'. Matematuka Y.3: [Iuddepennpanpapie ypaBHeHUs. DYHKINN HECKOIBKUX EPEMEHHBIX:
cOopuuk 3amanuii ¥ TectoB / barunosa T.I'., bekuposa P.C., Jlumyk E.B.— bpatck: U3n-so bpI'Y, 2012. — 56 c.

4. barunosa, T.I'. MaremaTrka: BBenenue B MareMaTrueckuii aHamu3. JJuddepeHnuaibHoe HCUUCIeHHe: coop-
HUK 3a1anuii ¥ TectoB. Yacthl, 2 / Barunora T.I'., Bekuposa P.C., Jlumyk E.B. — Bpatck: 1U3a-o bpI'Y, 2014. — 83 c.

7. IEPEYEHD OgHOBHOfI U JONOJTHUTEJIBbHOM JIUTEPATYPBI,
HEOBXOJIUMOMU JJIs1 OCBOEHUA JUCHUIIJIMHBI

Buo Konuuecm-
3amA- 60 Obecneuen-
IK3eMnan-
Ne Haumenosanue uzoanusn mus HOCMb,
(Ix, 113, | P°%¢ oub- (3x3./ uen.)
xp) auomexe,
INT.
1 2 3 4 5
OcHoBHas1 TUTEpPaTypa
ITucemennsiif, 1. T. KoHcnekT nekiuii mo Beicuieit MaTeMaTHKe : Tk, I3
1. nonubii kype / J. T. [TucemenHstii . - 10-e uzn., ucnp. - M.: AU- . 43 1
PUC-TIPECC, 2011. - 608 c. ip, CP
Hlumaues, B. C. Bricmas maTemaTnka. yaeOnuk amst By3os / B. C. Tk, xp
2. [lunayes. - 8- u3n., crepeotu. - M.: Bricmas mkona, 2007. - éP ’ 390 1
479 c.
Jlapuonosa, O.I'. BekropHas anredpa B IpUMEHEHUH K JINHEWHBIM
3 00bEKTaM Ha IUIOCKOCTH U B mpocTpaHcTBe: Yuel. [Tlocodue s JIx, xp, 31 1
' By30B / O.I'. Jlapuonosa, A.C. Jlapuonos, O.B. Jlazaps. — Bpatck: CP
bpl'V, 2010. -84 c.
JlonoJHUTEIBbHAS JIUTEpAaTypa
Hanxo, I1. E. Beicuias MatemaTnka B ynpaXHEHHUSIX U 3a7a4ax. B 2
4 T U.1 :yuebnoe mocobue mis By3oB / I1. E. [lanko, A. I'. ITonos, JIk, 113, 288 1
*|T.f. KoxxeBHuKOBA. - 6-¢ m31. - M.: "Onukc 21 Bex",: Bricias kp, CP
mkoia, 2003 - 304 c.
Hanxo, I1. E. Beiciiast MaTeMaTuka B ynpakHEHHUSX U 3a1a4ax. B Tk, Kp
5. |2-x 4. Y 2: yuebHoe mocodue s By30B / [1.E. Janko, A.I'. ITomnos, éP ’ 296 1
T.5. KoxxeBHuKOBA. - 6-¢ m311. - M.: "Onukce 21 Bex", 2003 - 415 c.
[Muckynos, H. C., uddepenimansHoe 1 MHTErpaIbHOE HCUHCIIE-
6 [mat B 2 1. T.1-2 : yue6HOe mocobue s By30B / H. C. ITuckyHOB. - JIk, xp, 189 1
" |m3a. crepeotui. - M.: Unterpan-Ilpecc, 2003 - 2004. T.1. - 2003. - CP
415 c.
IMuckynos, H. C., uddepenuunanbaoe u HHTErpajgIbHOE UCUHUCITE-
5 |Hms. B 2 1. T.1-2 : yue6HOe mocooue s By30B / H. C. ITuckyHOB. - Tk, kp 198 1
u3a. crepeoruil. - M.: Uuterpan-Ilpecc, 2003 - 2004. T.2. - 2004. - ’
544 c.
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8. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET» HEOBXOAUMBIX 1JIs1 OCBOEHUA JUCHUIIJIMHBI

1.DnekTpoHHbIi Katajor ombmmoreku bpl'yY

http://irbis.brstu.ru/CGl/irbis64r 15/cgiirbis_64.exe? L NG=&C21COM=F&I121DBN=BOOK&P21DBN=BO
OK&S21CNR=&Z211D=.

2. Dnekrponnas oubnmoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DIIeKTPOHHO-0MOINOTEeYHas cucTeMa «Y HUBepCUTEeTCKas Oubauoreka online» http://biblioclub.ru .

4. DnekTpoHHO-O0MONMMoTeuHas cucrema «M3naTenbcTBo «JlaHby

http://e.lanbook.com .

5. Mudopmarnmonnas cucrema "EnnHoe OKHO A0CTyIa K 00pa3oBaTenbHbIM pecypcam” http://window.edu.ru
6. Hayunas snexrponnas oubmuoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcuterckas nadopmarmonnas cucrema POCCHUA (YUC POCCHS) https://uisrussia.msu.ru/ .

8. HanmonaneHast snextponHas oudmuoreka HOb http://xn--90ax2c.xn--plai/how-to-search /.

9. METOAUMYECKHUE YKA3AHUA JIsA OBYYAIOILIUXCA MO OCBOEHHUIO
JUCHUIIJIMHBI

OOyuaromuiics T0JKEH pa3paboTaTb COOCTBEHHBIH PEXUM PaBHOMEPHOI'O OCBOCHMS IUCIUII-
JIMHBI. HOHFOTOBKa CTyACHTA K Hpel[CTOSIHIGfI JICKIITUU BKJIIOYACT B ce0st pAA BAXXHBIX ITO3HABATCIIb-
HO-ITPAKTHUYCCKUX 3TAIIOB:

— YTCHUC 3aHHCCﬁ, CACIIAHHBIX B IMPOLCCCC CIIyIIaHWA W KOHCIICKTHUPOBAHHA HpGI[I)IIIYIHCI\/’I
JIEKIIMH, BBIHECEHHWE Ha TIOJIsI BCETO, YTO TpeOyeTcs MpH JajdbHEWIeld paboTe C KOHCIEKTOM H
Y4€OHUKOM;

- TexHHU4yeckoe o(opmieHHE 3amnucell (IoaYyepKUBaHHUE, BbIJEICHUE TJIABHOTO, BBIBOJIOB, JI0-
Ka3aTeIbCTB);

— BBIIIOJIHCHUC ITPAKTHYICCKHUX SaI[aHI/Iﬁ mpenoaaBaTelid,

— 3HAKOMCTBO C MaTEPHAJIOM TMPEACTOSIIEH JIEKIINH M0 YIeOHUKY M JOTOJHUTEIHHOM JInTepa-
Type.

AxTHBHas paboTa Ha JIEKIMH, €€ KOHCIIEKTUPOBAHUE, MPOTyMaHHasl, [eJeHANPaBICHHAs, CHC-
TeMaTH4ecKas, a IJIaBHOE - JOOpPOCOBECTHas M TIIyOOKO OCO3HaHHAs MOCHeayromas padoTa Has
KOHCITIEKTOM - Ba)KHOE YCIIOBHE YCIEITHOTO 00Y4EHUs CTYICHTOB.

9.1. Meroanueckue yKa3aHus J1Jis1 00y4alomMXCsl 10 BHINOJHEHUIO MPAKTHYECKUX 3aHATHI

[IpakTrueckue 3aHATHS O MaTEMAaTHUKE MO3BOJISIET CTYJEHTY Oojee TIIyOOKO pa3oOparbcs B
TEOPETUIECKOM MaTepHalIe U ONPEACIUTh CPEPhI €ro MPaKTUIECKOro npuMeHeHus1. OCHOBHAs 1IETTh
MPAKTUYECKOTO 3aHATHS — PA3BUTHE CaMOCTOSITEILHOCTH CTy/eHTa. [I0AroToBKa K MPakTUYECKUM
3aHSATUSM COCTOUT B IOOPOCOBECTHOM aHAJIN3€ TEOPETUUYECKOTO MaTepHaia, COCTABIICHUH KPAaTKUX
CIIPaBOYHHUKOB, CIOBAPUKOB, CXEM, aIrOpuTMOB. KpoMme Toro, Bce AJOMaIIHUe 3aaHus K ITpaKTHye-
CKOMY 3aHSITHIO JIOJDKHBI OBITH BBITIOJIHEHBI, JIMOO MOATOTOBJICHBI BOMPOCHI MPETOIaBaTEN0, pac-
KPBIBAIOIIHME TPYIHOCTH B OCBOEHUHU y4E€OHOTO MaTepHaria.

IIpakTnyeckoe 3ansarue Nel JleiicTBust Hag Matpuuamu. Beruncnenue onpenenureneid. Pemenue
CUCTEM JIMHEMHBIX ypaBHeHM MetonoM Kpamepa, meromom I'aycca. [leficTBus Hax BEKTOpaMmu.
CkansipHO€, BEKTOPHOE, CMEILIaHHOE MTPOU3BEIEHUE BEKTOPOB.

Lenb: 1) HaydyuThCs BBINOIHATH JEHCTBUS HAJl MaTpULIAMU, BBIYUCIATH ONPEACTUTENN, PElaTh
CUCTEeMbl JIMHEHHbIX ypaBHeHUU MeronoM Kpamepa, meronom I'aycca. 2) HayunTbes BBINIOJIHATH
JNEUCTBHS HAJl BEKTOPAMH, HAXOIUTh CKAISIPHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEIEHUE BEKTOPOB.
3aganue 1 BoImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

2 3 I -20 5 1 -2 -5 3 1
1) A+5E A= 3 -9 ;2) SA-3B+2C 4 _| 3 5 1lg=l-3 2 7 l'c=|2 0o 5
-1 2 4 4 0 -1 6 4 2
3ajianue 2 BolyucauTh onpeaeauTen BTOporo nopsiaka
1 cosa sina tgp X x—1
1y ; . 3 3) SO 5
-3 -4 —sina  cosa -1 tgp x“+x+1 x
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3azanue 3 BoIYMCIuTh ONpeAeTuTeNd TPETHEro MopsIKa
3 2 -1 2 1 3 I 11 0 x O

D=2 2 35215 3 2;3)01 2 3:9x 1 x;
4 2 -3 1 4 3 1 3 6 0 x O
3ananue 4 Pemuth cucteMy JuHEHBIX ypaBHeHUM MmeTogoM Kpamepa u metonom [Maycca

=2x, =3x, +x;,=-7 2y+z+3x=1 xX+2y+z=8
Dy x +2x,=-3x; =14 ; 2)36x+4z+5y=-2; 3){3x—-2y—-3z=-5
- X, — X, +5x; =—18 7z+8y+9x =3 3x-4y+5z=10

3aznanue 5 PemuTh crnegyroniye 3a1a4uu, UCIOJIb3Ysl paBuiia IeHCTBUN Ha/l BEKTOpaMHu, (GopMyIibl
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO ITPONU3BCIACHUA BEKTOPOB.

1. JlaHbI BepIIMHBI TPEYTOJbHUKA A(-1,2,4), B(-4,2,0),C(3,-2,]). OrnpenenuTh €ro BHYTpEHHUN yroi Npu BepiiuHe B.
2. JlaHbl BEKTOPBI ¢ = 3] - —k,b=i +j —5k,c=3i —4]' +12k. BBI‘II/ICJ'II/ITI)an(Ei+b).

3. YpocTuTh BEIpaXKeHHE (2; - j) . ] + (} - 2];) . l; + (; - 2];)2-

4. PackpbITh CKOOKH W YIIPOCTHTH BBHIPAKEHHUS: a) 20 (Fxk)+3]( xk)+4k( % ]);
0)(G+b+3)xE+(G+b+0)xb+(b—C)xa;

5.Cuna 7= (2,-4,5y IPUIIOXKEHA K TOUKE Af(4,-2,3)- OnpeneauTs MOMEHT 3TOM CHUJIBI OTHOCUTEIBHO TOUKH A(3,2,-1).

6. Mamst Toukn A(1,2,0), B(3,0,—3)C(1,3,—1). Beraucmurs miomans tpeyromsuuka ABC .

7. OnpeeNnuTh, KaKoH ABJsSeTcs TpoHKa G b, ¢: a)c_i = k,b =1 ,E =],0) a= ;,b = k,E = j;
B)d=3i +27,b={-1,04,c=-3i+j+k;nda=i+ j,b=j,C=k;
nad=i+j,b=i—j,6=J;0d={2,-13},b=5 +3],6 ={-11,1}.
8. VCTaHOBUTD, KOMIUTAHAPHBI JIH BEKTOPBI Zi,E,E cecma: g ={2,3,—1} ,[; ={1,-1,3},¢ ={3,-1,-2};
9. Jloka3aTh, 9TO TOUKU A(1,2,—1), B(O,I,S), C(—1,2,1), D(2,1,3), JIeXKaT B OJHOM IJIOCKOCTH.
10. BhIuuCIUTE 06bEM TETPas/ipa, BEPIIMHBI KOTOPOTO HAXOAATCs B TOUKAX 4(2,—1,1), B(5,5,4), C(3,2,~1), D(4,1,3).
[Hopsamok BeIONHEHHS: 1) MPOYMUTATH JICKIIUIO U PACCMOTPETh MPUBEACHHBIC B JICKIIMH OOpa3Iibl
pelieHus 3a1aHni; 2) BBITIOIHATH 3aJaHUS IPAKTUYECKOTO 3aHITHS aHAJIOTUYHO.
(DODMa OTYCTHOCTHU: BBIIIOJIHUTL 3aJaHUC B TCTPAAN U IIOKA3aTh NPCIOAaBaTCIIIO.

3a1aHus UL CAaMOCTOSITEILHON PabOThL:
3aganue 1 BImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

1)(1 2](0 —1] ) —2 3 1 1 -2 -3 B(3 s | 2 4
' ’ 5 4 0[]0 -3 1 |° ] -

2 -1 -5){4 -4 5 5 1

3ajanue 2 PemuTh ypaBHEHHUsI, UCIIOJIBb3YS IIPABHJIa BHIYMCICHUS ONIpeeanTeNnei

3—x x+2 sin2x —sin3x| x 1 2
x+1 x-1 cos2x  cos3x Tl 3
x—5 1 1

3ananue 3 Pemuth cucteMy nuHEHBIX ypaBHeHU MmeTogoM Kpamepa u metonom [Maycca
3x+2y=5 X, +x,+x,=3 X, —x, =-1
{6x+4y=10’ ? {2)(2 +2x, +2x, =6 > {2)(] —~2x,=5
3ajanue 4 PemuTh ciieayroniue 3a1aqu, UCTIOIb3Ys MpaBHiia ICHCTBUN Hal BEKTOpaMH, (GopMyITbl
CKaJISIPHOTO, BEKTOPHOTO, CMEIIAaHHOTO MTPOU3BE/ICHUS BEKTOPOB.
1. Haitru 3nauenne { npu koropom Bextoper g = {2,—1,5} ,[; ={t,4,2},¢ = {1,0,—1} obpasyior nesyio Tpoiiky, a
00beM MapajUieNieuiesia, IOCTPOCHHOTO Ha HHX, PAaBEH 33xy6.e0.
2. Toctpouts nupamuny ¢ Bepumnamu 4(5,2,0), B(2,5,0),C(1,2,4),0(0,0,0) u Borauciuts ee 06bem, mwiomas
IpaHH 4BC M BHICOTY, ONYIIEHHYIO Ha 3Ty TPaHb.
PexoMeHaaIuuy 1o BHITOJIHEHUIO 3aIaHUH ¥ ITOJrOTOBKE K IPAKTUYSCKOMY 3aHATHIO:

PaccmoTtpers nmpuMepbl BBINIOIHEHUS aHAJIOTMYHBIX 3a/IaHUM, NTPUBEIECHHBIE B JIEKIMIX, B OC-
HOBHOU U JIOTIOJIHUTENBHOU uTeparype. [[oAroToBUTh BOIPOCHI MPENOAaBaTEINO.
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OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yneknuii mo Beiciieid MmateMmartuke : moyHbid kype / 1. T. [lucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPHMC-TIPECC, 2011. - 608 c.

JononHuTEnpHAS IUTEPATYypa

Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsX U 3a1adax. B 2 4. YU.1 :yuyebHoe nocobue ais
By30B / II. E. lanko, A. I'. [TomoB, T.5. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Beicuras
mkoJta, 2003 - 304 c.
KoHTpoibHBIE BOTIPOCHI JUISI CAMOTIPOBEPKH
1. Kakue nericTBus HaJ MaTpUIIAMHU MO>KHO BBITIOJHATH?
2. Kakue GopMyIibl UCTIOIB3YIOTCS TIPU BBIYHCICHUH CKAISIPHOTO, BEKTOPHOTO, CMEIIAHHOTO TPO-
W3BEJICHUS BEKTOPOB?

IpakTnuyeckoe 3ansarue Ne2 [Ipenen ¢pynkuuu. AcuMnrorsl rpaduka Gpynkuuu. [lpaBuna nug-
(depeHurpoBaHus U Tabauua npousBoaHbIX. MccnenoBanue QyHKIMM U [IOCTpOEHHE ee Trpaduka.
Kpussie 2-ro nopska.

Lenb: 1) HayuyuThCSA BBIUUCIATH Npefen GyHKIUH, HAXOAUTh ACUMIOTOTHI. 2) HayYUThCS HAXO-
JIUTh TPOU3BOJIHYI0 QYHKIIMU M NMPUMEHATH NpaBwia AuddepeHupoBanus. 3) OCBOUTH ajro-
PUTM HcclieloBaHUs QYHKLIHMHU U HAYYUTHCS CTPOUTHh MakKeT Ipaduka QyHKIUU B COOTBETCTBUU
C IIPOBEJICHHBIM HCCIIEIOBaHUEM. 4) HAYYUTHCS CTPOUTH KPUBBIE 2-TO MOPSJIKA.

3aganue 1 Beraucnute npenest

1 1 2n+1 1 3n+1 3 1 x?=3x 1 4x° 5 1 1+2x+x°
lme s m5,—; > Im =y }Eg o M ST e o
10x*—x-6 x> +1 x> =2x+6 20x> —5x+4
6. — 7.1"mMm—————— 8 h 9. lifm—m—
lxl_gol 3x—x’ 1,51_13015x4+8x2+2 1)51_1301—3x3+x2—21 lxl_gol 20x -1

3ajanue 2 Jlns yka3aHHbIX (YHKIUI HAUTH aCUMNOTOTHI, HAWTHU MPOU3BOJHBIE, HCCIEA0BATh, IO-

CTPOUTH UX I'paduKu
3 2

X x” +1 x°+1 2x+1
Dy=—77— 2)y=—7— 3)y= 4) y=+l-x> 5)y
1+ 3x X 2x+3

3ananue 3 [locTpouTh KpHBBIE BTOPOTO MOPSAKA
Lx’+y>=2x-2y-2=0 2.x°—-4y> -8x-16y—-16=0 3.2x> —4x—-y+11=0

4. x=2++/6-3y" +6y 5.y:—2+w/5+(x+4)2 6. y=1-24x+1

[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUIO U PaCCMOTPETh MPHUBEAECHHBIE B JEKIUU 00pa3Libl
peHIGHI/Ifl 3aI[aHI/II>'I; 2) BBITIOJIHATH 3a1aHUA npaKanecxoro 3aHATHUA aHAJIOTUYHO.

dopmMa OTYETHOCTH: BBITIOJTHUTH 33J]aHNE B TETPAIH M IMOKAa3aTh MPETO0/1aBaTEINo.

3ajanns I caMOCTOSTEILHON Pa0OTHL:

3aganue 1 Berunciaurs npenenm

1. x> +1 1 6x+5 1 3x? —6x 1 -9x+14 1 x2=5x+6
I 2 gy s }EI —25 MMy }El ©og e )
x> =27 2 arcsin x 3sin x

limz—=—7—= lim—_ >~ lim_~—~

x—3 T—x— x—>0 3tg2x =0 arctg2x
3ajanue 2 Jlns yka3aHHbIX (YHKIUI HAWTH aCUMIOTOTHI, HAUTHU MPOU3BOJHBIE, HCCIENA0BATh, MO-
CTPOUTH UX I'paduKu

Dy=x-3x 2)y= x’ By y=—" __x
4 1+x° 4 4-x* 4 x’ —27
3ananue 3 [locTpouTh KpUBbIE BTOPOTO MOPSIIKA
L x>+ —6x+6y+2=0 2 x=-4—-4/5-5y>-20y 3.2x7 —y? —12x+6y+7=0
4. y=1-24x> —4x+6 x=-2+ y;—S 6. 2 +2y—6x+25=0

PexoMeHaINH 110 BEINOJHEHUIO 3aJJaHUI M MMOATOTOBKE K IIPAKTHUESCKOMY 3aHITHIO:
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PaccmoTpeTs mpuMepbl BBINIOJIHEHUSI aHAJOTMYHBIX 3aJaHUM, IPUBEIECHHBIE B JIEKLUIX, B OC-
HOBHOU U JIOTIOJIHUTENBHOU uTeparype. [[oAroToBUTh BOIPOCHI PENOAABATEINIO.
OcHoBHas nuTeparypa
[Tucemennsriit, . T. KoHcnekt yeknuii mo BeIciiel mateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPHC-TIPECC, 2011. - 608 c.
JlononHuTENbHAS IUTEPATYypa

Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsAX U 3a1adax. B 2 4. U.1 :yuyebHoe nocobue ais
By30B / II. E. lanko, A. I'. [ToroB, T.f. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bex",: Beicuras
mkoJta, 2003 - 304 c.
KoHTpoabHbIE BONPOCH! [JI CAMOIPOBEPKU

1. KakoB nopsiok neiicTBUi npu BBIYUCIEHUU IIpeaena?

2. Kakne maTeMaTH4eCKUe HEOMPEICIEHHOCTH CYIECTBYIOT?

3. Chopmynupyiite npaBuia sl paCKpbITHs HEONPEAEICHHOCTEH.

Ipakruueckoe 3anaTue Ne3 Heonpenenenuslii nHTerpan. Mertos 3ameHbl nepeMeHHoOW. MH-
TerpupoBaHue Mo 4acTsaM. MHTerpupoBanue crnenuaabHbIX KiaccoB GyHKuui. OnpeneneHHbI
nHTEerpai. I'eomerpudeckne NpuitokKEHHs ONPEICICHHOTO UHTErpala.

Henb: 1) Hayuutbea HaxoauTh HEONpeAeNEeHHBIH UHTETPall, IPUMEHITh METO]I 3aMEHbI IIepeMEH-
HOM M METOJ HMHTErpupoBaHus MO yacTsM. 2) OCBOUTh MHTETPUPOBAHUE CHELHAIBHBIX KIacCOB
¢byukuuil. 3) HayunTbes BBIYMCIATH ONpeAeTeHHbIH nunTerpai. 5) Hayuutbcst mpuMeHsTh reoMeT-
pHUYECKHE NTPUIIOKEHUS ONIPEIECIICHHOIO HHTETpaIa.

3aznanue 1 HaiiTu HeonpeeneHHble HHTETPaJIbl

1. J.x3dx 2. J.xdx 3. J.dx 4. jd(sinx) 5. jd(arctgxz) 6. j\/x_de 7. jd—])f) 8. J'jf
X X
10J'3"dx 1. J.(xz +2x+ljdx 12 jx_ dx 13 j(12\/;—33\/;)ix 14 IN;—Dd
x X

3azjanue 2 Haiitu HeonpeaeneHHble MHTETPAJIbl, UCIIOIb3Ys METOJ 3aMEHbl U METOJI UHTETPUpPOBa-
HUS 110 4acTsIM

1J' xdx 2J~ xdx J- x> dx J'(5x+3)dx SJ- xdx 6J~ x> dx
C-xr T xte2s B atos TV B4

7. Iﬂ 8. jx35v5x4 —7dx 9. J.xcos5x2dx 10. J'xj’alx
o

7—4x®
3aznanue 3 HTerpupoBath CrieialbHbIE KIACChI (byHKU;HfI

J‘x3 dc J' x+2 J' 3x2+2x+1 J- J- x+1 J-x+\/—+\/_
x=2 =27 (x+1)2(x2+1) \/} \/3x+1 x(1-3/x)
3
Icos“xdx J.sinzxcos3xdx J.CO_S e I d
sin® x X 43X
SmECOS 5

3asanue 4 BoryucauTh onpeneaeHHbI I/IHTerpan

1.jxexdx 2. J].—Z dx 3I

dx sin +/xdx
0 3 x * I > '[Vx —-x-

S, V V
3ananue S [locTpoiite purypy, orpaHU4YEHHYIO 33JAHHBIMU JIMHUSAMU U BBIUUCIIUTE v,
Ly=(x-1)"x=0;x=2;y=0. 4.4x-D)=y"; y=-1;(y> l)x 2 x=5.
2. y=—x"+7x—6;x=2;x=4; y=0. 5.y=—x"; y+x+2=0.

3.y=e;y=e"; x=1.

[MopsiIoK BBIMIOAHEHUSA: 1) MPOYUTATH JICKIIMIO ¥ PACCMOTPETh MPUBEACHHBIC B JCKI[HH OOpa3IIbl
peIICHUS 3aIaHuiT; 2) BBIMOIHATE 3a1aHUs MPAKTHYSCKOTO 3aHATHS aHAJIOTHYHO.

dopma OTYETHOCTH: BBIMOJHUTH 33JaHKE B TETPAIH M [MOKA3aTh MPEIIOIaBaATEIIO.
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3ajiaHus Ui CaMOCTOSATENbHON PabOThI:
3ajanue Haiitu HeonpeeneHHbIe U ONpeAeIeHHbIE HHTErPaIbl

3xtdx 5+1n3xdx J'arcsinx+x

dx
N6+ 7x"° / x N1—x2

jxezxdx jxarctgxdx J.e"sinxdx J.ln(x2+1)dx Ide

COS X

[x@?+n2dx [(x+3)Y(* +6x-25) |

arcsin x
2

dx I cos2xdx

1-x 4+ cos? 2x

Jarcsin xdx J. e*™ cos2xdx J. Vx In xdx J. x” cosxdx J. arcsin x J. arctgN2x —1dx

dx
VJl+x

PexoMeH1a1iy 10 BBINOJIHEHUIO 3a/1aHUN U TOJATOTOBKE K NPAKTUYECKOMY 3aHSTHIO:

PaCCMOTpeTB MIPUMEPLI BBINTOJIHCHUA aHAJTOTMYHBIX SaZ[aHPIfI, IMPUBCACHHBIC B JICKIUAX, B OCHOBHOH U

JIONIOJHUTENBHOM IuTepaType. I1oaAroToBUTh BONPOCH! MPENOIaBATENIO.

OcHoBHas aUTEpaTypa
[Mucemennsift, J{. T. Koncnekr nekiuii o Beiciieii MmaTematuke : nmonusiid kype / [1. T. [TuceMennsiit . - 10-
e m3L., ucrp. - M.: AMPUC-TIPECC, 2011. - 608 c.
HononHutenbHasa aurepaTypa

Hanxo, I1. E. Beiciast MmatemaTHka B ynpakHeHUsX H 3aaa4ax. B 2 1. Y.2 :yueOHOe mocodue mist By30B / 1.
E. Hanko, A. I'. ITonos, T.4. KoxeBHuKkoBa. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicmas mkoga, 2003 - 304 c.
KOHTDOJIBHBIC BOITPOCHI JIA CaMOIIPOBEPKHU
1. HanminnTe TabMIMIly HHTETPAJIOB.
2. UeM oTimuaroTCcsl HEOMpPEACTEeHHBIN U ONpeaeseHHbIN?
IpakTnuyeckoe 3ansaTue Ned Jlupdepenuuanbuble ypaBHeHus 1-ro nopsiaka. JIuHelHbsle 0J1HO-
ponHble auddepeHuanbHbIe ypaBHEHUSI 2-T0 MOpsiiKa C MOCTOSIHHBIMU Kod(¢uuuentamu. Jlu-
HEelHbIe HEOJHOPOAHbIE U (D (-TbHBIE YpaBHEHUS 2-T0 NOPSAIKA C MOCTOSIHHBIMU KOA(PPUIIUECHTAMHU.
[lenp: Hayuutbcs ompenensTs TUn AudEepeHINnaIbHOTO ypaBHEHHS, BbIOMpPATh CHOCOO €ro
pelIeHus1, pemaTh, 3alUChiBasi OTBET B TpeOyeMoit popme.
3ajanue OnpenenuTs TUNBI AuddepeHInalIbHbIX YpaBHEHUM U peluTh ux. s kaxaoro 3amu-
caTh 00I1ee pelIeHHE.

xy'—y=0 X+xy+y (y+xy)=0 yx® =2y
xy'+y=0 X’dy + (y— 1)dx =0 (X +x)y =2y+1
yy' +x=0 y=Qy+1)ctgx

tg x -sin’ y dx = —cos’x -ctg y dy 20x dx —3ydy = 3x’ydy—5xy’*dx

[HopsaoK BBINOJHEHUS: 1) MPOUYUTATH JIEKLHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a/1aHuii; 2) BBIMOIHATH 331aHUs IPAKTUUECKOTO 3aHATHS aHAJIOTHYHO.

dopma OTYETHOCTH: BBIMIOJIHUTD 33JJaHU€E B TETPaIU U NIOKa3aTh IPEIo1aBaTeio.

3ajiaHus Ui CaMOCTOATENbHON paboThl: OnpenenuTs TUIb AU PepeHIuanbHbIX YpaBHEHUN U
pemnThb ux. g Kaxxoro 3anucarhb oOliee penieHme

2 2 2
. 3x dx + 3y dy=0 2 al dx+1+y dy=0 3. dx _ﬂzo
x +5 v +5 N y xlnx tgy
In
B W g =2 s Mg B (=1
I+x° y +1 y CcoSX

PekoMeHAaIMM 110 BBIMOJHEHUIO 3aJIaHUH ¥ HOATOTOBKE K IPAKTUICCKOMY 3aHSATHIO:

PaccMoTrpers nmpumepsl BBITONHEHUS aHATOTUYHBIX 33/IaHUM, IPUBEJCHHBIE B JIEKIUSIX, B OCHOBHON U

JIONIOJHUTENBHOM IuTepaType. I1oaAroToBUTE BOIPOCH! MPENOIaBATENIO.

OcHoBHas aUTEpaTypa
[Mucemennsift, J{. T. Koncnekr nekiuii o Beiciieii MmaTematuke : nmonusiid kype / [1. T. [TuceMennsiit . - 10-
e m3L., ucrp. - M.: AMPUC-TIPECC, 2011. - 608 c.
HononHurenbHasa nurepaTypa

Hanxo, I1. E. Beiciast MmatemaTHka B ynpakHeHUsX H 3aaa4ax. B 2 1. Y.2 :yueOHOe mocodue mist By30B / 1.
E. Hanko, A. I'. ITonos, T.4. KoxeBHuKOBA. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicmas mkona, 2003 - 304 c.
KoHTposnbHbIe BOMPOCHI 115l CAaMOTIPOBEPKU
1. Tlepeuncnure THIBI AU(. ypaBHEHUH TEpBOro mopsjaka. 2. 3anummTe OOIUH BUJ KaXIOro THIA TUd.
ypaBHeHHH niepBoro nopsiuka. 3. Kakoil croco0 penieHus COOTBETCTBYET KakJIoMy TUIy Aud. ypaBHEHUH
nepBoro nopsiaka. 4. 3anummre GopMyIbl U perieHus aud. ypaBHEHUH BTOPOTo OPSIIKA.
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9.2. Meronnueckne yKa3aHus MO BbINOJHEHUI0 KOHTPOJIbLHOM padoThl

KonTtponbHbie paboThl MPEICTaBISAIOT COO0N CIOCOO MPOBEPKHU 3HAHUM CTY/IEHTa, €r0 yMe-
HUN M NPEANoaralT NUCbMEHHbIE OTBEThl Ha IMOCTaBJIEHHBIE BOMPOCHI, JTUOO CaMOCTOSITEIBLHOE
BBINIOJIHEHUE MPAKTUYECKHUX 3aJaHuil. [loAroToBka K KOHTPOJIbHBIM paboTaM COCTOUT B OTBETCT-
BEHHOM BBITNIOJTHEHUH BCEX JOMAIIHUX 3a/IaHUi MO AUCLUMIIMHE U CAMOCTOSITENIbHOM MpopaboTKe
OCHOBHOM U JIOTIOJTHUTEIBHON JIUTEPATYPHI, a TaK K€ PEKOMEHyEMbIX UCTOUYHUKOB.

Haubonee npoayKTUBHOM SBIISETCS caMOCTOSATEIbHAs paboTa B OMOIMOTEKE, IJI€ JOCTYIHbI
OCHOBHBIE U JIOTIOJIHUTEIbHbIE IIEYAaTHBIE U AIEKTPOHHBIE UCTOYHUKH.

[Ipy BBINOJHEHUH MPUBEIACHHBIX BBIIIE PEKOMEHAALNN MOATOTOBKA K 3a4€Ty U dK3aMEHY
CBEIETCA K MOBTOPEHUIO M3YYEHHOI'O U COBEPIIEHCTBOBAHUIO HABBIKOB NPUMEHEHHS T€OpEeTHYe-
CKUX IOJIOKEHUHN U Pa3IMuHbIX METOJI0B PEUICHUSI K CTAHJAPTHBIM U HECTaHIAPTHBIM 3aJaHUSIM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIIOJIb3YEMBIX ITPU
OCYUECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLLECCA 11O JUCHUIIJIMHE

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AnTuBHpYyCcHOE nporpammuoe odecrieuenue Kaspersky Security;
4. Adobe Reader.

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JJISA OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O NPOLECCA IO JMCIUIIVIMHE

Buo Haumenosanue Ilepeuensv ocnoenozo 060opyoosanus No JIk, Nell3
3aHamu ayoumopuu
1 2 3 4
JIk Jlexumonnas / cemunap-
cKas ayJIUuTOpus i i
113 Jlekumonnast / cemuHap-
CKast ayJTUTOPHsI i i
Kp Oo6opynosanue 10 I1K i5-
U3 Nel 2500/H67/4Gb (monutop TFT19 i
- Samsung); mpuntep HP LaserJet
P2055D
Oo6opynosanue 10 I1K 1i5-
2500/H67/4Gb (monutop TFT19
CP 13 el Samsung); npunTep HP LaserJet i
P2055D
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Ipuiaoxenne 1

®OHJA OHEHOYHBIX CPEACTB AJs NIPOBEJAEHUSA
IMPOMEXYTOUYHOMW ATTECTAIIUM OBYYAIOIUXCA MO TUCIUIIJINHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

WnpuBuayansHOE 3a1aHNE

Ne j1eMeHT
KoMmme- | komme- | Pa3znmen Tema ®OC
TEHU MM | TEHUHUU
OK-3 CI0Cc00- 1.1 MaTpuupl, ocHOBHBIE HOHATHS, BUIBI NupuBunyaibHoe 3a/1aHue
HOCTBIO g MaTpHull, 1eHCTBHS HaJl MaTPHUIIAMHU. HunusunyansHoe codece-
HCIIOJNb- S noBanue. Tect
30BaTh ‘5 1.2 Onpenenurtenn 2-ro u 3-ro nopsaxos, nux | VHAMBHIyaIbHOE 3aaHHE
CBOICTBA U BBIYUCIICHHUS. HupuBumyansHoe cobece-
OCHOBBI =
s noBanue Tect
3KOHO- z ~ 7
MHUUYECKHX 1S) 1.3 CucreMbl THHEHHBIX anre6pandecKux HIUBUIYaJIbHOE 3alaHUE
. > ypaBHCHUH, OCHOBHBIC TIOHITHS, ()OPMYITBI HNupuBumyansHoe cobece-
3HAHWUH B ) BaHIL
; Kpamepa, meron I"aycca. JIoBaHUe
as3Jiny- =
p 1.4 Bexropsl, ocHOBHEIE TTOHATHA. CrcTema UnnusunyansHoe cobece-
HBIX Ce- o o BaHUE
= KOOpAWHAT Ha IIPSIMOM, Ha TNIOCKOCTH, B IIPO- JoBa
pax Jies- N crpaucTse. JIMHEHHBIE OMEPAIMY HAT BeKTOpa- | 1€CT
5} Tp P P
TCIBHO- = MH, HX CBOHCTBA.
CTH =
—

15 CKaJ'IHpHOC, BEKTOPHOC U CMCHIAHHOC
MMPOMU3BEACHUEC BEKTOPOB, UX CBOMCTBA H BbI-
YHUCJICHUC.

WNunuBuayansHOe cobece-
JOBaHUE

2. MareMaTUYECKUH aHaIN3

2.1 ®OyHKUWS, OCHOBHBIE OHATHS, CITIOCOOBI
3aaHus, npenes GyHKIUU, MaTeMaTHYeCKHe
HEOIPEIeICHHOCTH U UX PAaCKPBITHE.

WNunuBuyansHOe cobece-
JTOBaHUE
Tect

2.2 beckoHeyHO Majble (DYHKIIMHU, UX CPaB-
HeHue, 1-i u 2-i 3amedaTeNnbHbIE TPEeTbl,
TaOJIMIa SKBUBAJICHTHOCTEH U €€ IPUMCHCHUE.

WnpuBuayansHOE 3a1aHNE
WNunuBuayansHOe cobece-
nosaHue Tect

2.3  OnpHOCTOpOHHME MpPEIENbl, HEIPEPHIB-
HOCTH (DYHKIMU. ACHUMIITOTHI rpaduka QyHK-
IHH.

WnauBuayansHOE 3a1aHKE
WNunuBuyansHoe cobece-
JIOBaHHE

2.4 3agauu, NpUBOAAIIUE K TIOHATHIO POU3-
BonHOMW. [Ipon3BoaHas GyHKIUH, ONpeaese-
HUE, TEOMETPUUECKUIN U MEXaHUUECKUNA CMBICIT
MIPOU3BOJHOM,

Tect

2.5 TIpauna muddepeHunpoBanus, npous-
BOJIHAS CJIOKHOW (DYHKITMH, TAOJIHIIA TIPOH3-
BOJTHBIX OCHOBHBIX 3JIEMEHTapHBIX (DYHKITHH.

WnpuBuayansHOE 3a1aHNE
WNunuBuyansHoe cobece-
JIOBaHHE

2.6 IIpousBoaHBIE BBHICIIUX MOPSIIKOB.

WnauBuayansHoOe 3a1aHNe

2.7 OcHoBHbIC TeopeMbl nudhepeHIaTbLHO-
T'0 UCUUCIICHUS

Tect

2.8 HeoOxonumble U IOCTATOYHBIE YCIIOBHS
MOHOTOHHOCTH H KCTpeMyMa (pyHKIIUH

WnpuBuayansHOE 3a1aHNE
WNunuBuayansHOe cobece-
JIOBaHHE

2.9 BBINYKIOCTB, BOTHYTOCTb, TOUKH IIEpe-
ruda rpaduka GyHKIUH.

WnpuBuayansHOE 3a1aHKE
WNunuBuayansHOe cobece-
JIOBaHHE

2.10 Anroput™m uccrenoBaHust QYHKIUH U
IIOCTPOEHHE MakeTa ee rpaduxa.

WnpuBuayansHOE 3a1aHNE
WNunuBuayansHOe cobece-
JIOBaHHE

2.11 ®ynxmmu, 3agaHHble HeasBHO. Kpussie 2-
TO MOPSIIKA: OKPYKHOCTb, 3JUIUIIC, THUIIepOoIIa,
napaboa.

WnpuBuayansHOE 3a1aHKE
WunuBunyansHOe cobece-
JIOBaHHE

2.12 OyHKIMU HECKONBKHUX MEPEMEHHBIX, OC-
HOBHBIE MOHSTHS, 00JIaCTh ONPEETIeHUs, ['€0-
METPUYECKUIN CMBICI.

WnpuBuayansHOE 3a1aHNE
DK3aMeHalMOHHbIE BOIPO-
CBI

2.13 YactHble npou3BoAHbIE 1-r0 U 2-T0 10-
psnka, Hanbomnbliee 1 HanMeHblliee 3HaUEHHE
(YHKIMHU IBYX IIEPEMEHHBIX B OOJIACTH.

WnauBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIPO-
CBI
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2.14 HeonpezaeneHHbli UHTETpa, onpesesne-
HHE, CBOWCTBA, Ta0JINIa MHTETPAJIOB.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIPO-
CBI

2.15 OcHoBHbIE METOIBI HHTETPUPOBAHUS: IO
4acTsAM U MOJICTAaHOBKOM.

WnauBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI

2.16 ParmonanbsHble ApoOH, OCHOBHBIE TIOHSI-

tust. [Ipocrelimme apodH, MX MHTErPUPOBAHUE.

AJITOPUTM UHTETPUPOBAHUS PALIMOHATIBHBIX
JpoOei.

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIPO-
CBI

2.17 UHTerpupoBaHre HEKOTOPHIX UPPALUO-
HAJBHBIX ¥ TPUTOHOMETPHUUECKUX (DYHKITHH.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIPO-
CBI

2.18 OmpeneneHHbIN UHTETpAI: ONpeaeTeHHE,
cBoiicTBa, popmyna HetoToHa-JleiiOHuna, Me-
TOJIbl HHTETPUPOBAHUSL.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbBIE BOIPO-
CBI

2.19 T'eomeTpuyecKre IPUIOKEHHUS OTIpeie-
JIEHHOT' O MHTerpaJa.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIPO-
CBI

2.20 Mudepennmanbabie ypaBHEHUS, OCHOB-
HBbIE TOHATHS, T depeHnansHble ypaBHEHHs
1-ro nopsaka ¢ pa3feIeHHBIMU U pa3ensio-
UIMMHUCS IEPEMEHHBIMU.

WnauBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIPO-
CBI

2.21 OmHopoaHble U uHeHHbIe uddepeniu-
aJbHBIC ypaBHEeHUs 1-ro mopsaka. Juddepen-
HyajIbHbIe ypaBHEHMs bepHyu.

WnpuBuayansHOE 3a1aHNE
DK3aMeHallMOHHbIE BOIIPO-
CBI

2.22 Teopus TUHEHHBIX OTHOPOIHBIX TUPPe-
PEHIMATIBHBIX YpaBHEHHI 2-T0 TIOpsAKa C I10-
CTOSITHHBIMH K03 (D UIIEHTAMH.

WnpuBuayansHOE 3a1aHKE
DK3aMeHalMOHHbIE BOIIPO-
CBI

2.23 Teopwust ITMHEHHBIX HEOJAHOPOAHBIX JIH(-
(bepeHIIMaTBHBIX YPaBHEHHUH 2-T0 MOpSIKa C
MIOCTOSIHHBIMH K03(h(puIeHTaMH.

WnpuBuayansHOE 3a1aHKE
DK3aMeHallMOHHbIE BOIIPO-
CBI
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2. JKk3aMeHallMOHHBbIE BONPOCHI

Ne Kommeren 3K3AMEHALIMOHHBIE BOITPOCHI Ne w
HAHMEHOBAHHE
n/n 1 cemecTp
Kon Onpenesienune pasnaena
1 2 3 4 5
1. OK-3 CIIOCOOHOCTBIO MC- | 1. MaTpuIbl, OCHOBHEIE IOHATHS, BHIbI 1. Jluneitnas u

MMOJIb30BaTh OCHOBBI
SKOHOMHYECKUX
3HaHUH B pas3jind-
HBIX cepax nes-
TEJIbHOCTH

MaTpHIl, IeUCTBUS HAJl MATPUILIAMHU.

2. Omnpexgenurenu 2-T0 U 3-TO MOPSIAKOB, HX
CBOMCTBA U BBIYMCIICHUSL.

3. CucreMbl JIHHEHHBIX  anreOpamvIecKux
YpaBHEHHUH, OCHOBHBIC TOHATHS, (HOPMYIIBI
Kpawmepa, meron ["aycca.

4. Bekropsl, ocHOBHbIE MoHATHA. CHcTeMa
KOOpAMHAT Ha IPsIMOM, Ha MIJIOCKOCTH, B MPO-
crpaHcTBe. JIMHElHbIE omepauyyu Haj BEKTO-
paMH, UX CBOWCTBA.

5. CkamsipHoe, BEKTODHOE W CMEIIaHHOE
MPOU3BEICHUE BEKTOPOB, UX CBOWCTBA U BbI-
YHCIICHHE.

BEKTOpHAs anredpa

6. OyHKIWs, OCHOBHBIC MOHSTHS, CIIOCOOBI
3a1aHus, npeaen (QYHKIHKA, MaTeMaTHYeCKHe
HEONPEEIECHHOCTH U UX PACKPBITHE.

7. BeckoHeuHo Maible (GYHKIIUH, HX CpaBHE-
Hue, 1-i u 2-1 3aMedaTenbHbIC PECIbl, Ta0-
JIMIIa SKBUBAJIEHTHOCTEH U €€ MPHUMEHEHHE

8. OMHOCTOpOHHHE MpeNeNbl, HEnpPepbIB-
HOCTh (pyHKIMH. ACUMNTOTHI rpaduka QyHK-
1K

9. 3amaum, NPUBOSIINE K MMOHSATHIO MPOM3-
BoaHoM. I[lpomsBomHas (YyHKIMH, Ompenene-
HHE, TEOMETPUYECKMH M MEXaHUYECKHI
CMBICJI IPOU3BOTHOM

10.TTpaBwna auddepeHnnpoBaHus, MPOU3-
BOJHAS CIOXHON (YHKIMH, TaOJIuIla IPOM3-
BOJIHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHIA.

11.TTpousBoaHbIE BBICIIHX TTOPSIKOB

12.0cHoBHBIE TeopeMBI au( G epeHITHaTBEHOTO
HCUHCITCHHSI

13.Heobxoaumbie ¥ JOCTATOYHBIC YCIIOBHSI
MOHOTOHHOCTH | 9KCTpeMyMa (DyHKIIUH

14.BbIyKi10cTh, BOTHYTOCTh, TOYKH TEPErH-
0a rpaduka QyHKIHH.

15.Anroputm uccnenoBanus QyHKIUH U TO-
CTpOCHHE MaKera ee rpaduka.

2. MaremaTtnue-
CKHUH aHaINu3
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Ne n

Ne Komnerenun 9K3AMEHAIIMUOHHBIE BOITPOCHI | nanmeno-
n/n Kox Oupenesenne 2 cemecTp BaHHe
pasjiena
1 2 3 4 5
L OK-3 | cniocoGHOCTBIO MCoNb30- | 1. @yHKuuH, 3a5aHHbIe HesiBHO. Kpuseie 2- | 2. MaTema-
BaTh OCHOBBI OKOHOMHYE- | 1O MOPSAKA: OKPYKHOCTb, DJUIMIIC, THIIEPOO- | TAYECKUH
CKHX 3HaHMH B PasIM4HBIX | j1a, mapabona. AHAH3

chepax IeITEILHOCTH

2. OyHKIUU HECKOJIbKUX IEPEMEHHBIX,
OCHOBHBIC TIOHSTHS, OONACTh OIpe/elCHHS,
FEOMETPUYECKUN CMBICIL.

3. YacrHble MpoU3BOAHBIE 1-T0 U 2-TO TIO-
psnka, Hanbonbiiee 1 HauMeHbIIee 3HAaUCHHE
(YHKIIMU IBYX MEPEMEHHBIX B 00IaCTH.

4. HeonpeneneHHslii MHTErpal, Onpeese-
HUE, CBOKMCTBA, TaOJIMIIa OCHOBHBIX HMHTErpa-
JIOB.

5. OcHOBHBIE METOIbI HHTETPUPOBAHUS: 10
YacTsIM M II0JICTAaHOBKOM.

6. ParmonanbHBIC IPOOH, OCHOBHBIE TOHS-
tus. [Ipocreiime apoOH, UX MHTErPUPOBa-
HUe. AJTOPUTM HHTETPUPOBAHUS PaLMOHAIb-
HBIX JIpOOCH.

7. HHTerpupoBaHHE HEKOTOPBIX HPPAIHO-
HAJIBHBIX U TPUTOHOMETPUYECKUX (DYHKIIHH.

8. OrmpeneneHHbId UHTErpal: ONperere-
HUe,  cBoicTBa, (opmyna  HeroroHa-
JleliOHMIIA, METO/IBI HHTETPUPOBAHHSI.

9. JubdepeHunanbHple ypaBHEHHS, OC-
HOBHBIC MOHATHS, AU depeHnInaibHbIe ypaB-
HeHHs 1-ro mopsaKa ¢ pa3ieleHHbIMH U pas-
JIETISIFOIUMHECS TIEpEMEHHBIMH.

10. Opnnoponubie u nuHEHHbIE THddepeH-
ualbHble ypaBHeHus 1-ro nopsiaka. Judde-
peHIMaNbHbIe YpaBHeHHs bepHyu.

11. Teopus nMHEHHBIX OTHOPOTHBIX AU-
(bepeHIMaIbHBIX YPaBHEHUH 2-T0 MopsaKa ¢
MOCTOSTHHBIMHU KOX()(pHIIMEHTAMH.

12. Teopus  IUHEHHBIX  HEOTHOPOIHBIX
mddepeHUaIBHBIX YpaBHEHUH 2-TO MOpsi-
Ka C MMOCTOSHHBIMU KOA(PHUIMEHTAMHU.

13. T'eomerpuueckre NPUIIOKEHHUS ONpese-
JICHHOTO MHTErpaa.
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3. Onucanne nokasareJsjiedl 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHiA

IHoka3zarean Ouenka Kpurepuu
3Hath CBOOOJHO U YBEPEHHO HAXOJIHUT IOCTOBEPHBIE HCTOUHUKH
OK-3 nHpopManum, onepupyeT MpeaocTaBIeHHOH HH(opMalnel,
- BUZBI U CrielU(UKY HCTOYHUKOB OTJIMYHO BJIaJieeT HaBbIKaMU aHaJM3a ¥ CHHTe3a HHpopMa-
JIOCTOBEPHOI MaTeMaTHYECKOH LMK, 3HAET BCE OCHOBHBIE METO/BI PELIEHHsI PoOJIeM, Tpe-
nHpopmanmy, (yaeOHUKH, yaeo- JTyCMOTPEHHBIE Y4eOHOW MPOrpaMMOi, 3HaET THITUYHbIE
HbIE TOCOOHs, KOHCIIEKThI JieKiud, | OTIUYHO | OMIMOKH U BOSMOKHBIE CIOKHOCTH [P PELIEHUH TOU WK
WHTEpHET, HaYYHbIE CTATbH). WHO# 1Ipo0IieMBbl 1 crioco0eH BBIOpaTh U 3()h(HhEeKTUBHO pUMe-
- OCHOBHbBIE MaTEMaTHYECKHE T10- HUTH aJIEKBATHBIN METOJI PEIICHNs] KOHKPETHOH NPOOIIeMbI
HSTHUSL ¥ METOJIBI HCCIIEIOBAHUS, win yaeOHol 3aia4n. JIeMOHCTpHUpPYeT Ha BHICOKOM YPOBHE
0COOEHHOCTH UX IPUMEHUMOCTH B HaBBIKY BBITIOJIHEHHS PACUETOB M BBIYHCIIEHUH. [ paMOTHO
pa3HbIX HAy4YHBIX 00JIACTSX, CIIe- UCIIOJIB3YET ITPU 3TOM BO3MOYKHOCTH BBIUUCIHTEIBHBIX YCT-
UKy MaTEMaTUYECKUX CUMBO- POMCTB ¥ MHPOPMAIMOHHBIX TEXHOJIOTUH.
JIOB. B GonbiHCTBE CitydaeB CriocoOeH BBISIBUTh JOCTOBEPHBIE
Ymernb WCTOYHUKU MH(POPMALUH, 00padoTaTh, aHATU3UPOBATH U
OK-3 CHHTE3UPOBATh MPEIIOKEHHYI0 HH(OpMAIHIO, BHIOPATh Me-
- OCYIIECTBIISTH LieJICHATIPaBIICH- TOJ| pelIeHusI IPOOIEMBI M PEeHInTh ee. Jlomyckaer enuHuY-
HBII [TOUCK MaTeMaTHYECKOW MH- Xopormo HBIE CEphE3HbIE OUIMOKK B PEIICHUH MTPOOJIEM, HCIIBITHIBAET
(opManuu; UCIONIb30BaTh pa3iIny- CJIOKHOCTH B PEJIKO BCTPEUAIONIMXCS MITH CIIOKHBIX CIydasx
HBI€ NCTOYHUKH UH(OpMALIUH B petieHus mpobJieM, He 3HAET THITMYHBIX OIMOOK U BO3ZMOXK-
cBoeil paboTe; NpOBOIUTH aHAIIH- HBIX CIIOKHOCTEH MY PEICHUH TOW MJIM UHOW POOIEMBI.
THUYECKHe 0030pbl HH(pOpMaIHK: JleMOHCTpHUpPYET Ha IOCTaTOYHOM YPOBHE HABBIKH BBIIIOJTHE-
CTPYKTYpPHPOBaTh, MUHUMU3UPO- HUSI PACUETOB M BBIYHMCIICHHUH. M3pe/ka UCIob3yeT MPU 3TOM
BaTh, BBIJCIATH TJIABHOE, YCTaHAB- BO3MO)KHOCTU BBIYHCIUTENBHBIX YCTPOHUCTB U HH(pOpMAIIH-
JIUBATh CBS3H MEXIy 0a30BBIMHU OHHBIX TEXHOJIOTHH.
AJIEMEHTAMU. Jlonmyckaer OmMOKH B ONpeIeNIeHNH JOCTOBEPHOCTH UCTOY-
- Ha OCHOBE HaiiIcHHOH uH(OpMa- HUKOB MH(pOpMaIuy. JJeMOHCTpHpYeT Ha HU3KOM YpOBHE
LUK BHIOUPATh ONTUMANBHBIH CIIO- y CIIOCOOHOCTh MPUMEHATH TEOPETHICCKHIE 3HAHUS K KOHKPET-
€00 pelIeHHs MaTeMaTUYeCKOH JoBJIe- HOMY (paKTHUECKOMY Marepuaiy. B oTAenbHbIX cirydasx cro-
po0IEeMBI MK 3a]1a4ul; aHATTH3H- TBOpH- coOCH MPaBWIBHO PEIaTh TOJBKO TUITUYHBIC, HANOOJIEe Jac-
pOBaTh MONYYEHHBIE PE3YNBTATHI U TEJIbHO TO BCTpEYArOLIHecs poOiIeMbl, 3a/1a4i B KOHKPETHO# o0ac-
AcIaTh Ha X OCHOBC BBIBOJIbI. TU. JIeMOHCTPHUPYET Ha HU3KOM YPOBHE HaBBIKU BBITIOTHEHUS
- IPaMOTHO TIPUMEHSTH OCHOBHBIE PAcUETOB U BBIYUCIIEHHI.
MaTEMAaTUYCCKUEC CUMBOJIBI, IIOHS- HecmocobeH ocyiecTBIATh MOMCK HEOOXOMUMOM HHPOpMAa-
THSA 1 METOAbI NCCIICAOBAaHUS. HeleOB- 11y, OGpaGaTLIBaTL I/IH(bopMauI/I}o, HE UMEET HAaBBIKOB aHAJIU-
Buanern JeTBOpH- | 33 M CHHTE3a, HE 3HACT METO/OB PellieHHs npo0iiem, 3aa4, He
OK-3 TeapHo | MOKET PelaTh npobiemsl, 3a1aun. He Biajeer TexHuKOH
- Ipy€éMaMu BU3yaJn3aliui UH- BBIUUCJICHUN.
(opManuu: npeacTaBieHUE B BUIE
rpauKoB, CXeM, TaOJIHUIL.
- TEXHUKaMU BBIIIOJIHEHHS pacye-
TOB Y BBIYUCIICHUH, HABBIKAMHU
MaTeMaTHYECKOH 00paboTKH pe- 3auyteno | JlemoHCTpHpyeT OoJee MONMOBUHBI MMOKa3aTenel Ha Joc-
3YyJbTaTOB I/ISMepeHI/Iﬁ M BBIYUCIIC- TaTOYHOM M BBICOKOM YPOBHEC
HUM, IPEJICTaBIICHUS PE3yIIbTATOB
B TpeOyeMOM BHJIE.
- HaBBIKAMH PEIeHU 3a/1a4 U3
Pa3HBIX 00JacTell MaTeMaTHKY.
- HaBBIKAMH UCIIOIB30BAHUS U3Me-
PUTENBHBIX W BBIYHCIUTEIBHBIX
YCTPOHCTB,  MH(OPMALMOHHBIX | He 3ayre- | [leMOHCTPUPYET GOTBIIMHCTBO MOKA3aTeNeH Ha HeloC-
TCXHONOTHH JUTA BBITIOTHCHNA pac- HO TATOYHOM M KpaiiHE HM3KOM YPOBHE

YETOB, BBIYMCIIEHHH, COCTABJICHHS
U ohOpMIICHUSI PE3yNbTaTOB pe-
[IEHMs 3a7a4.
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4. MeToanueckue MaTepHuaJibl, ONpeaACIAIIIME MMpoUcaAYPbl OCHUBAHUA 3Hal—lﬂﬁ,
yMeHHﬁ, HABBbIKOB H OIIBITA J€ATCIBHOCTH

JucuuminHa MaremaTrka HanpaBiieHa Ha 03HAKOMJIEHHE 00Y4arOIIUXCsl C MECTOM U POJIBIO
MaTeMaTUKU B COBPEMEHHOM MHPE, MUPOBOU KYJIbType M UCTOPUU; HA MOJYyYECHHE TEOPETUUECKUX
3HAHUM W TMPaKTUYECKHX HABBIKOB MPUMEHEHHUS CUCTEMbl (PYHIaMEHTaJIbHBIX MaTEeMaTHYECKUX
3HaHUM U1 uACHTUDUKaMK, POPMYIUPOBAHUS U PELICHUS TEXHOJIOIMYECKUX IpobsieM B mpodec-
CHOHAIBHOM cepe, a TakKe OCYIIECTBICHHS TOUCKA, XpaHEHHs, 00pabOTKN U aHanu3a uHpopma-
LMY U3 Pa3IMYHbIX UCTOUYHUKOB U IPEJCTABICHUS €€ B COOTBETCTBYIOLIEM BUIE U JUISl UX Aallb-
HEWIIEro UCII0JIb30BAHNS B IPAKTUYECKOM AEATEIBHOCTH.

W3ydenue nucuuminabl MaremaTuka npeycMaTpUBaeT:

— JIEKIIUH,

— MpPaKTUYECKHUE 3aHATHS;

— KOHTpOJIbHBIE PabOTHI;

— DJK3aMEH;

— CaMOCTOATEIbHYIO paboTy CTyAE€HTa B 00bEMax 4YacoB, COOTBETCTBYIOILUX Y4eOHOMY
IIJIAHY HAIPAaBIICHMUS.

B xone ocBoenust paznena 1 «JIuneiinas u BekTopHas anreOpa» CTYIEHTbI JOJKHbBI YSICHUTD
UJed MaTeMaTU4YEeCKOro MOJIEIUPOBAHUS B MPOCTPAHCTBAX PA3HBIX U3MEPEHUI U MPUMEHEHUs Me-
TOJOB JIMHEHHOHN ayireOpbl U TEOPUH BEKTOPOB B PELICHUH 3a/1a4 MPO(GECCHOHATBHON MPAKTUKH.

B xone ocBoenus pasnena 2 «MaremMaTH4eCKUH aHAIN3» CTYAEHThl OCBAMBAKOT OCHOBHBIE
IIpUEMBbl U METObl IOCTPOCHHUS U aHAJIM3a TUHAMHUYECKHUX MOJIEeH.

CryneHtaM HEOOXOJMMO OBJIAJIETh HAaBBIKAMM W YMEHUSMU HIPUMEHEHHUS H3YYEHHBIX
METO/I0B JUIsl pa3pabOTKU U peanu3aluu MpodeccnoHalbHO OPUEHTUPOBAHHBIX IPOEKTOB B MOCIIE-
TYIOIIeH y4eOHOU NeITeTbHOCTH.

B nporuecce n3ydeHust qJUCHUIUIMHBL PEKOMEH IyeTCs Ha IEpBOM dTarie o0paTuTh BHUMaHUE
Ha CHelU(pUKY MAaTEMaTHYECKUX TEKCTOB U YMEHHE BbIOMPATh METO/Ibl PEIICHUs Pa3IMYHBIX 331a4.

OBnazneHue KIIOUYEBbIMU MOHITUSAMHU SIBJISIETCS OCHOBOM YCBOEHHUSI yueOHOTO Marepuana o
JTUCLMILIUHE.

[Ipu moaroroBke K 9K3aMeHYy 0C000€ BHMMAaHHE HEOOXOAMMO YICIUTh PEKOMEHIAIUSIM U
3aMeuyaHusIM IperoaaBareseil, BeIyluX ayAUTOPHbIE 3aHATUS [0 TUCIUIUINHE

B nponecce npoBeneHUs MpakTUUECKUX 3aHATUNA MPOUCXOAMUT 3aKperuieHue 3HaHWM, Qop-
MHUPOBaHHE YMEHHI U HaBBIKOB IIPUMEHEHUS Pa3IMYHBbIX METOJIOB PEIIEHUsI CTaHAAPTHBIX MaTeMa-
THYECKUX CUTYaLIH.

CamocrosaTenbHy0 paboTy HEOOX0IMMO HAYMHATh C YTCHHUS JICKITUH 1 YICOHUKOB.

B nporecce koHCynpTanuu ¢ npenojaBaresieM oOy4yarouIuiics BISICHSIET HalM4Ke Mpo0esoB
B 3HaHMSIX U croco0ax pelieHus pa3HbIX CUTYaIUil.

Pabora ¢ nuteparypoil siBiseTCsl BaXKHEUIITUM JIEMEHTOM B NOJYYEHUH 3HAHUH MO AUCLUI-
muHe. [Ipexne Bcero, HE0OX0IMMO BOCHOJIb30BaTHCS CIIMCKOM PEKOMEHIYEMOMW MO JTaHHOM AMCLH-
IJIMHE JTUTepaTypou. JONOIHUTENBHBIE CBEICHUS 10 U3y4aeMbIM TEMaM MOYKHO HaWTH B IEPHUOIU-
yecKoil meuatu u MuTepHere.

[IpenycMoTpeHO MpoBeIEeHUE AYAUTOPHBIX 3aHSATUNA B BUJIE PA3HOOOPA3HBIX TPEHUHIOB U
CUTYaIHi OOIIEeHUsI B COUCTAHNH C BHEAYTUTOPHON pabOTOil.
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Ipuioxenune 2

AHHOTALIMSA

padoueii mporpaMMbl TUCHUILIMHBI
MartemaTuka

1. Ilean u 3agaum AMCHUIIIMHBI

[enbto u3ydeHHs] TUCLMIUIMHBI SBJISETCSA: 3HAKOMCTBO OOYYarOIIMXCS C MECTOM U POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOM KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTUE WX HMHTEIJIEKTAa U CHOCOOHOCTEHN K JIOTMUECKOMY M aITOPUTMUYECKOMY
MBIILJIEHHIO.

OO0yueHre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MPECIIEYET 1IeJIb Pa3BUTHSI CTIOCOOHOCTEH
MPUMEHATh cUcTeMy (yHIaMEHTAIbHBIX MAaTEMaTUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUS U PELIECHUS TEXHOJOTUYECKUX MPo0eM B 001acT MpodeccuoHanbHOM AEATEIbHOCTH, a
TaK)Xe OCYILECTBIATh IOUCK, XpaHEeHUe, 00pabOTKy U aHaIu3 MH(OpPMALMK U3 Pa3IUYHBIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3aiauy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOJOB IPOJAEMOHCTPUPOBATh 0OyUYalOIIUMCS ACUCTBHE 3aKOHOB MaTEpUAIbHOIO MHPA, CYLIHOCTb
Hay4yHOTO MOJX0/1a, CIeUU(PUKY MAaTEMAaTUKH U €€ POJIb B HAYYHO-TEXHHUUECKOM Iporpecce, a TaK-
&Ke co37aTh PyHIaMEHT MaTeMaTUYeCKOTro 00pa3oBaHusi, HEOOXOIUMBIN 1715 pa3BUTHUS Mpodeccuo-
HaJIbHBIX KOMIIETEHUUH U JUIsl U3YYE€HHUS MTOCIETYIOIIUX AUCIUIUIHH.

2. CTpyKTypa IMCUMILIUHBI
2.1 Pacnpenenenue TpyJIO€MKOCTH MO OTAEIbHBIM BHUJAM y4EOHBIX 3aHSITHH, BKIHOYAs CaMOCTOSI-
TenbHYy0 padoty: JIk.-68 uvac., [13-68 vac.; CP-116 yac.

OO6mast TpyI0€MKOCTh JUCIUIUIHHBI COCTaBISIET 324 yaca, 9 3a4eTHBIX €IMHUII

2.2 OCHOBHBIC pa3/Ieibl TUCIUTIITUHBI:

1. Jlunetinast u BEeKTOpHas anredpa
2. MaTeMaTHYECKUH aHAIN3

3. [lnanupyemble pe3yabTaThl 00yu4eHUs (MepevyeHb KOMIETeHIM i)
[Tpornecc n3ydeHus: AMCHMUIUTMHBI HAMpaBjieH Ha (POPMHUPOBAHKE CIEAYIOMINX KOMIIETCHITHI:

OK-3 — crocoGHOCTBIO HCIIOIB30BATH OCHOBBI SKOHOMHUYECKUX 3HAHUH B Pa3IMYHBIX chepax NesTebHOCTH

4. Buapl npoMeKyTOYHOI aTTecTalluu: SK3aMEH.
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Ipuiaoxenne 3

Ilpomokon o 0onoanenusax u usmMeHeHuax ¢ paboueil npozpamme
Ha 20 _-20__ yueoHwlit 200

1. B pabGouyto nporpaMmMy 1o AMCUUILIMHE BHOCATCS CJIEAYIONINE JOTIOJTHEHHUS:

2. B pabouyro nmporpamMmy Mo AUCIUIUIMHE BHOCSTCS CICIYIONINE U3MEHEHUS:

[IpoTokon 3acenanus xadeapbl MaTeMaTuKu Ne  OT «_ » 201 1.,

(paspabomuux)

3aBeqyronuii kadenpoit

(noonucw) (®.1.0.)
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I[Ipunoxenune 4

®OHJA OHEHOYHBIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU 11O AUCHUITIJIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne DJIeMeHT D®OC
KOMIIe- KOMIIe- Paznen Tema
TeHIUH TEHIIMH
OK-3 CII0CO0- . 1.1.MaTtpu1ibl, OCHOBHBIE MTOHSTHSI, BUIBI MATPHUII, NeUCTBUS | Tect
HOCTBIO g HaJ MaTPUIAMH.
HCIONb- ? 1.2.0mpenenuteny 2-ro U 3-ro NOPSAKOB, UX CBONCTBA U Tect
30BaTh % BBIUHCIICHUS.
OCHOBBI g é 1.3.Cucrembl IMHEHHBIX anreOpanveckux ypaBHEHHH, Oc- Tect Konrpons-
KOHOMI- = E HOBHbIE MOHsATHs, popmynbl Kpamepa, meton ['aycca. Has pabora
= 1.4.Bextopsl, ocHOBHBIE MOHATHA. CucteMa koopauHat Ha | Tect
quKH)i °§ MIPSIMOM, Ha IJIOCKOCTH, B IPOCTpaHCTBE. JInHelHbIe onepa-
SHaHWH B é LIUM HaJl BEKTOpaMH, UX CBOWCTBA.
pasJn- - 1.5.CkansipHoe, BeKkTOpHOe M cMmemaHHoe mpousBeaeHue | Tect Kontpomns-
HBIX Ce- BEKTOPOB, UX CBOIMCTBA U BBIYHCIICHHUE. Hast pabora
pax nes- 2.1.dyHKIUS, OCHOBHBIC MOHATHS, CIIOCOOBI 3amaHus, mpe- | Tect
TEINBHO- Jen (YHKIIMM, MaTeMaTHYeCKUE HEONpENeNeHHOCTH M HUX
CTH packphbITHE.
2.2.beckoneyHo Maible GyHKIMH, UX cpaBHeHue, 1-i u 2-it | Tect
3aMeuaTelbHbIe Mpe/esbl, TabaHa SKBUBAIEHTHOCTEW U ee
IIPUMEHEHUE.
2.3.01HOCTOpOHHHE TIpeeNnbl, HemnpephlBHOCTh (yHkuuu. | Tect
AcuMnTOTHI rpaduka GyHKIUH.
2.4.3agaun, NpuUBOAIIUE K NOHATHIO pou3BoaHOU. [Ipous- | Tect
BOJHAsA (DYHKIMH, ONpeJesieHne, TeOMETPUUECKH 1 Mexa-
HUYECKUI CMBICT POU3BOAHOM,
2.5.11paBuna auddepeHmpoBanus, npousBonHas ciaoxHoi | Tect KonTposs-
(yHKIMHM, TaONIMIIA TPOM3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX | Has pabora
2 G yHKIUH.
= 2.6.]Ipon3BoiHbIE BBICHIMX ITOPSIKOB. Tect
= 2.7.0cHOBHBIE TeopeMbl () (hepeHIINaTEHOTO UCYUCITCHUSI Tect
E 2.8.HeoOxomumble ¥ 1OCTaTOYHBIE YCIIOBHs MOHOTOHHOCTH | Tect
3 U 3KCTpeMyMa (DyHKIMH
E 2.9.BBIITyKIIOCTh, BOTHYTOCTb, TOYKHM Heperuba rpaduxa | Tect
g G yHKINU.
g 2.10.Anroput™m uccienoBanus GyHKIUM U ocTpoeHue ma- | Tect. MHauBHITY-
§ KeTa ee rpaduka. aJbHOE 33JJaHNe
N 2.11.®ynkimy, 3anaHHble HesiBHO. KpuBele 2-ro mopsnxa: | MHauBuayaasHOE
OKPYXXHOCTb, AJIIHIIC, ThnepOona, napadona. 3aJaHue
2.12.®yHKIIMM HECKOJBKUX IE€pPEMEHHBIX, OCHOBHBIE MOHA- | Tect
THsI, 00JIACTh ONpeIeNICHNs, TEOMETPUYECKHI CMBICII.
2.13.Yactaple mpousBojaHble 1-ro u 2-ro mopsiaka, Hau- | Tect MunuBumy-
Oornblliee W HauMEHbIllee 3HAUEeHHWE (YHKIMU JABYX IIepe- | allbHOEe 3aJaHue
MEHHBIX B 00JIaCTH.
2.14.HeonpeneneHHplii UHTErpaj, omnpejaeeHue, CBOMCTBa, | Tect
Ta0JIMIIa OCHOBHBIX WHTETPAaJIOB.
2.15.0cHOBHBIE METOIBI MHTETPUPOBaHUA: IO dacTsM u | Tect
MOACTaHOBKOM.
2.16.PanmonanbHble 1podu, ocHOBHbIe moHsTus. [Ipocreit- | Tect
mye JApoOu, UX MHTETPUPOBaHUE. AJITOPUTM WHTErPUpOBa-
HUSI PALIMOHAJTIBHBIX POOEH.
2.17 MnTerpupoBaHue HEKOTOPBIX MPPAalMOHANBHBIX U TpH- | MHIuBUAYaIpHOE
TOHOMETPUYECKUX (YHKIUI. 3ananue Tect
2.18.0mnpeneneHHbld MHTErpal: oOINpeneneHue, cBoilcTBa, | MHauBuayaasHOE
¢dopmyna Herorona-JleliGHMIa, METOABI HHTEIPUPOBAHMSI. 3ananue Tect
2.19.'eomeTprdeckue NpUIOKEHUS ONpeeeHHOro uHre- | MHauBuayaasHOE
rpaa. 3ananue Tect
2.20.InpdepenumansHple ypaBHEHUs,, OCHOBHBIE MOHATHS, | MHIuBHAYyanbHOE
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muddepennmansaple ypaBHeHus: 1-ro mopsiaka ¢ pasieneH- | 3amaHue Tect
HBIMHU U pa3JeISoIIMUCS TepEMEHHBIMH.

2.21.0qH0poaHbIe 1 HHEHHBIE quddepeHIranbHble ypas- Tect

HeHus 1-ro nopsinka. Jluddepenunansueie ypapueHus bep-

HYJUIN.

2.22.Teopust nuHEHHBIX OAHOpPOAHBIX MuddepeHunansubx | Tect
ypaBHEHHH 2-r'0 MOps/IKa C MOCTOSHHBIMH KO3(QHIIneHTa-

M.

2.23.Teopuss JMHEHHBIX HeOAHOPOAHBIX auddepennuans- | Tect

HBIX YpaBHEHHH 2-TO MOpsAKa C MOCTOSHHBIMU Kod(pduum- | MHauBuayanpHOE
€HTaMU. 3aJaHue

2. OnucaHne nokasareJsjied 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHii

Tak Kak TeKyI1il KOHTPOJIb IPOBOAUTCA B (POpME TECTUPOBAHUS U MPEJHA3HAUEH I IPOBEPKU
3HaHMUN caMUMU O0Y4aIOIIMMUCS, TECT MOKET ObITh 3aUTEH WM He 3a4uTeH. B nanbHelinem cTyneH-
ThI MOT'YT IIOBTOPUTD MOTBITKY BBIIIOJHUTH TECT IO TOM TeMe, e Obuir 0OHapYKEeHbI IPOOEIbI B

€0 3HaHHUAX.

IHoka3zarean Ouenka Kpurtepuun
3HaTh
OK-3
- BUZBI U Crieln(HUKY UCTOYHUKOB JOCTOBEPHOW MaTeMaTH-
yeckol nH(popMauH, (y4eOHUKH, yaeOHbIe TOCOOH S, KOH-
CHEKTBI JICKI[MH, HHTEPHET, HAYYHBIE CTaThH).
- OCHOBHBIE MaTEeMaTHYECKHE TOHITHUS 1 METOABI UCCIIEN0- JleMoHCTpHpYeT Gomee
BaHHs, OCOOEHHOCTH UX MPUMEHUMOCTH B Pa3HBIX HAYYHBIX .
TIOJIOBUHBI TTIOKa3aTenen
o0nacTsix, crielu(uKy MaTeMaTHIeCKHX CUMBOJIOB.
3auTeHo Ha JIOCTaTOYHOM U BBICO-

Ymetn

OK-3

- OCYIIIECTBIIATH IICNICHATIPABIICHHBII MOMCK MaTeMaTHe-
CKO#t HH(OPMAIIHMH; UCTIONB30BATh PA3INYHbIC HCTOYHHKH
uH(bOpMAaIUK B CBOCH paboTe; MPOBOAUTH AHATUTHYCCKHE
0030pBI HHPOPMAIIUU: CTPYKTYPHPOBATh, BBIICISATH [J1aB-
HOE, YCTAHABJIUBATH CBSA3U MKy 0a30BBIMHU 3JIEMEHTAMHU.
- Ha OCHOBE HAMJICHHOW HH(OPMAIIUK BHIOUPATH ONTH-
MAJTBHBIN CIIOCO0 PEIICHHUS] MATEMATHIECKOU TIPOOIEMBI
WITH 33]Ia4H; aHAJIU3UPOBATH MTONTYICHHBIC PE3YAbTATHI H
JIeTIaTh HA WX OCHOBE BBIBOJIBL.

- TPaMOTHO MPUMEHSITh OCHOBHBIC MaTEMaTHIECKUE CHMBO-
JIBI, TIOHATHS ¥ METOJIBI HCCIISIOBAHHS.

Baapers

OK-3

- MpUEeMaMH BU3yaJH3allii HHPOPMAIMH: MIPEICTABICHHE B
Buzie TpauKoOB, CXeM, TaOIIHII.

- TEXHUKAMH BBITIOTHEHHS PACUCTOB U BBIUKMCIICHUH, HABBI-
KaM# MaTeMaTHYEeCKOi 00pabOTKY Pe3yIbTATOB H3MEPECHHI
Y BBIYKCIICHUIA, IPE/ICTABICHHUS PE3YJIBTATOB B TpeOyeMOM
BHUJIE.

- HABBIKAMHU PEIIeHHs 3a/1a4 U3 pa3HbIX 00JacTeit MaTeMa-
THUKH.

- HaBBIKAMH WCIIOJb30BAHUS M3MEPHUTEIBHBIX M BBIYHCIIH-
TENBHBIX YCTPOKCTB, MH()OPMAIMOHHBIX TEXHOIOTUH st
BBITIOTHEHHSI PACUYCTOB, BBIUUCICHUIN, COCTABICHUS W
0(hOopMIICHHS PE3yAbTATOB PEIICHHS 3a/1a4.

KOM YpOBHE

He 3auTeno

JeMoHCTpUpYyET 00JIb-
IIMHCTBO MOKa3aTelied Ha
HEJ0CTaTOYHOM U KpaliHe
HU3KOM ypOBHE
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@doHa TeCTOBLIX 3aJaHU
10 JUCLIUIIJIMHE

b1.6.05 MaremaTnka

TEMATHYECKAS CTPYKTYPA TECTOB

N HaunmeHnoBanue N
Tema 3anaHus
pasaeiia pajaeja 3aJaHusd
1-3 JleficTBUS C MaTpUaMu
4-6 Brruucnenue onpenenurenei
7-9 Pemenne cucrem JTMHEHHBIX anreOpanueckux ypaBHe-
HUM MaTpUYHBIM
METOJIOM.
Jluneiinasi u 10-12 Pernrenue cucreM JMHEHHBIX anreOpandeckux ypaBHe-
1. BeKTOpHas aJl- Huit metogom I'aycca.
reopa
13-15 ba3zuc Ha mimockocTu U B ipocTpaHcTBe. Pasnoxkenue
BEKTOpa 10 0a3ucy
16 - 18 CxaJsipHOe MPOU3BEICHIE BEKTOPOB
19-21 BekTopHoe npousBeieHIe BEKTOPOB
22 -24 CMelIaHHoe MPOU3BEICHNE BEKTOPOB
25-28 0 00
PackprITHe HeonpeneneHHoCTe! BUIa 0 , 9O,
00 — 00
29-30 P N 1”
aCKpBITHE HEONpeIeNICHHOCTEe! BUIa .
25-30 IIpumeHeHre SKBUBAJICHTHBIX BETMYWH MPU BEIYUCIICHUU
IIPEJIEeIIOB
[IpousBonHbIe
31-33 TaOnuna Heorpe/ieIeHHBIX HHTETPAJIoB
34-36 INoneenenue nox 3Hak auddepeHirana, HHTErPUPOBa-
HHE TI0 YacTsIM
38-39 WHTterpupoBanne panuoHaIbHBIX Ipo0eid
40-42 WHTerpupoBaHie TpPUTOHOMETPUUECKHUX BBIPAYKEHUN
43-45 Brruncienune onpeieieHHOro HHTerpaia
MaTeMaTHuecKuii 46-48 Haxoxaenue muioniaaeii miockux Guryp
2. AHAJIH3 49-51 Haxoxaenue JUiH AyT MI0CKUX KPUBBIX
52-54 Haxoxnenne o0beMOB Tes BpallleHus
55-57 HecobOcTBeHHbIN HHTErpa
58-63 Bbruncrienrie 4acTHBIX IPOU3BOIHBIX.
Juddepenunan GyHKunM qBYX NepeMEHHBIX
64-66 KacaTtenpHast I0CKOCTh U HOPMaJIb K IOBEPXHOCTU
67-69 Cxkanspaoe noine. [IpousBojHas no HanpaieHuro. [ pa-
JIMEHT
70-72 OKcTpeMyM (DYHKIIUH ABYX IIEPEMEHHBIX
YpaBHEHUS ¢ pa3AeNsIONIUMICS TTepEMEHHBIMU
OnHOpOJIHBIE ypaBHEHUS
JIunelinsle ypaBHEHUs
73-77 YpaBHeHUs, JOMYCKAIOUIe NOHIKEHUE MopsAAKa

Jluneitnsie muddepenmanbHble ypaBHEHUs! C TIOCTOSTH-
HBIMH K03 HIHEHTAMA

MCTOZ[ Bapualy NPpOU3BOJIbHBIX ITOCTOSHHBIX

TecToBbIe 3anaHNs

33)13]1]/]6 1. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

x4

Ecnu matpuna A uMeer pa3sMepHOCTb 4x3 , MaTpua B uMeer pasmepHOCTb 3 , TO

BapHUaHTBI OTBETOB:

1) MX MOXXHO CIIOXHTH  2) UX MOXKHO TIEPEMHOKHUTh

3) y MaTpHIlbl A CyIIeCTByeT oOpaTHas
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33)13]1]/]6 2. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

(-3 -1 (35
13 3 o
ECJ'II/I ManHua , ManI/IHa , TO UX HpOI/ISBeI[EHI/Ie
BapI/IaHTBI OTBECTOB.
9 _5 9 _18 0 —4
AB = AB = AB =
0 9 9 24 36

1) 2) 3)

33213“]/]6 3. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

1 4
-2
Ecnu maTtpuia , TO ee KBaJpar
BapHUaHTBI OTBETOB:
o7 12 (116
—6 -4 4 4
1) 2) MaTpUIly HeNTb3sl BO3BOIUTH B KBaIpaT 3)

3ananue 4. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

OnpenenuTens CyIECTBYET:

BapHUaHThl OTBETOB:

1) TONBKO AJIst KBaAPATHBIX MAaTPHLl  2) JJIsl IPOU3BOJIBHBIX MAaTPUIl 3) TOJBKO JJIsi MATPUIL BTOPOTO M TPETHETO
TIOPSIIKOB

3aganue 5. BEIOpATh OJMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA
YKaXuTe BEPHYIO GOPMYITY:
BapHaHThl OTBETOB:

a b a b a b
d=ad+bc dzad—bc dzac—bd
1 1€ 2 1€ 3) 1€
3amanue 6. BEIOPATH O/IMH BApUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA.
~3 -4
1 :
OnpenenuTens MaTPULIBI paBeH BapHAaHTEI OTBETOB: 1) -22 2) -14 3) -27

33213“]/]6 7. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

(5 1 ] (—1 2]
A= =
[Iycts 3 -1 6 4 . Toraa perenuemM MaTpUIHOTO YpaBHEHUS X+2B=4 SIBJIAETCS

Marpuiia
BapUaHTHLI OTBETOB:

5 1 - -7 -8
5L el D)
1 -1 -9 2 -9 -9 3) 5 0

33213“]/]6 8. BLIGpaTI) OJVMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

A= B=
Haiitu cymMMy 3J1eMEHTOB IEPBOIO CTOJIONA MATPHIIBI C=4-3B , TIe ,
BapUaHTHl OTBETOB:
1) -2 2) 0 3) 5 4 -1
3aganme 9. BEIOpATh OTUH BAPHUAHT OTBETA U3 MPEAI0KCHHOTO MHOXKECTBA
5 1 -1 2
=5 21 PTle 4
IIycts Y, .

Torz[a PECUHICHUEM MAaTPUYHOI'O YPaBHCHUA X - 3B = A SABJIACTCA MaTpula
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BapHUaHTBI OTBETOB:

- -7 =8
_27 _73 Y

1 21 11 2) -9 -9 3) 5 0

3amanue 10. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOIO MHOXKECTBA
Ecnu meronom I"aycca martpuiia crctemsl (0€3 npaBbIX YacTel) MpUBeieHa K BULY

1 2 4 2 2 2
0 -2 4 3 6 5
0 0 1 2 3 3

, TO:
BapHWaHTBI OTBETOB!:
1) BBOJUTCs OQHA CBO6OZ[HaH HCU3BCCTHaA 2) BBOIATCA TpU CBOGO[[HHC HCHU3BCCTHBIC
3) TaKas CUCTEMA HC MOKET UMETh PCHICHUC 4) BBOJATCS ABC CBO6OI[HI>IC HCHU3BCCTHBIC

33213]1]/]6 11. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

2x+3y—z=1
Sx+y+2z=3
3x-2y+3z=4
JIiist pereHnst CUCTEMBI MO>KHO TPUMEHHTH:

BapHaHTHI OTBETOB:
1) merox I'aycca 2) matpuunslii Mmetox  3) meron Kpamepa

33)13]1]/]6 12. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
CucTeMbl JTUHEHHBIX ypaBHEHHﬁ, Y KOTOPBIX YUCJIO HEU3BCCTHLIX HE PaBHO YUCITY ypaBHeHHﬁ, peIaroTcA:

BapHaHTbI OTBETOB!
1) meromom 'aycca  2) merogom Kpamepa 3) marpuysbeiM MeTosoM  4) BOOOIIE HE pelIaloTcs

3aganue 13. BHIOPaTH OMH BapUaHT OTBETA U3 IIPEJI0KEHHOr0 MHOXkecTBa. basuc B IIPOCTPAHCTBEC 06pa3y-
IOT: BApHMAHThI OTBETOB:
1) Tpu NTMHEHHO HE3aBUCUMBIX BEKTOpa  2) TPU KOMIUIAHAPHBIX BEKTOpa 3) TPU HEKOMIUIAaHAPHBIX BEKTOPA
3aganme 14. BEIOpaTh OJMH BapUaHT OTBETA U3 MPEUIOKEHHOr0 MHOXKeCTBa. OOpa3yroT JIn BEKTOPHI
a=2i- 3J u b=5i - J Gasuc na mockocTu? BapUaHTbI OTBETOB:
1) Her 2) na  3) HyXXeH TPEeTHil BEKTOp

33213]1]/]6 15. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

6(23 aa_3) u

[pu kakux & u B BEKTOPBI b(B.6.6) OyzyT napasiesbHbl?

BapHUaHTbl OTBETOB:

l)0523, p=4 a=-3, p=-4 3)0‘:_3’ B=4

2)

33213]1]/]6 16. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

a-b=ab, +a,b,+a,b,
d)opMyJIa BBIYHCIICHUA CKAJIAPHOI'O MPOU3BEACHUA MIPUMECHACTCA:

BapHaHTEI OTBETOB: 1) TOIbKO B OPTOHOPMUPOBAHHOM Oa3uce 2) B iroOoM 6a3uce 3) He 3aBHCHT OT Oa3uca

33213]1]/]6 17. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

Haiitn KocuHyC yria Mexay BEKTOpaMHu
BAPUAHTHI OTBETOB:

12 12 12

DT, A ) o

33)13“](]6 18. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kakue nmapel BEKTOPOB nepreHANKYIISIPHbI?
BAPUAHTHI OTBETOB:



b @430, bBL-9) a3, bGBLY) 4 a3, b2lL-3)

33213]1]/]6 19. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

BexTopHoe npou3BeieHIEe BEKTOPOB 5(05, L 2)’ b (_1’ ﬂ > 6) paBHO HYIIO IIpU
BapHUaHThl OTBETOB:
1 1 1
a:—’ ﬂ:—3 a:——’ ﬂ:—3 a:——’ ﬂ:3
1) 3 2) 3 3) 3

33213]1]/]6 20. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

BexTopHoe npou3BeieHIEe BEKTOPOB a(4’_3’1)’ b(0’1’3) paBHO

BapHUaHThl OTBETOB:

—10i =12 + 4k —107 +12 + 4k

)0 2) 3)

33)13“](]6 21. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
J11s1 BBIYHMCIIEHUS BEKTOPHOTO MPOM3BEICHUSI BEKTOPOB MPUMEHsIETCs (hopmyra:
BapHaHThI OTBETOB:

—

i

=

axb=

%)

|4y A3 =4 d3| -4 4,

, by Tl by |b, b, axb =ab, +a,b, + a,b,

J
a2
b

2 3)

> Q
(%)
S
S~

al
b,
1)) 2)
33)13“](]6 22. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

YToObI IPOBEPUTH, OYIYT JIM BEKTOPHI KOMILJIAHAPHBI, HAJI0 UCII0JIb30BATh: BAPUAHTHI OTBETOB:!

1) UX BEKTOpPHOE NPOM3BE/ICHHE 2) MX CMELIaHHOE MPOU3BEJCHHE 3) MX CKaJSIPHOE MPOU3BEACHHE
3amanue 23. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOI'O MHOXKECTBA

BexTops! a(el,=2), b(23)), ¢(-2.5,-3) KOMIUTaHapHBI Ipu & |, paBHOM

BapHaHTEI OTBETOB: 1)-2 2)2 3)0
33213]1]/]6 24. BLIGpaTL OJJUH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOKECTBA
VYKaxuTe onpeaereHne CMENIaHHOTO TPOU3BEACHUS BEKTOPOB

BapHUaHThl OTBETOB:

L k a, a, a,
axb=la, a, a abc =|b, b, b,
ﬁ-b:&-‘b‘-cosqo ﬁbE:‘ﬁxb‘-E b b, b o e ¢
l) | | 2) 3) 1 2 3 4) 1 2 3
x' -4
lim
3aganme 25. BHIOpaTh OMH BapUaHT OTBETA M3 MPEUIOKEHHOTO MHOXKECTBA. BBIUNCITUTD 2 x—2
BapUaHTBI OTBETOB: 1) ®©  2)2  3)4 4)0
. 36-x’
lim ———

3aganue 26. BEIOPATH OIMH BapUAHT OTBETA U3 MPEIOKEHHOT0 MHOXKeCTBa. BRIUMCINTE * 0 x+6
BapUaHTBEI OTBETOB: 1) ®  2) -12 3) 12 4) 6

lim x> —4x—-12
2
3amanme 27. BLIGpaTL OJIMH BapHaHT OTBETA U3 NPEIJIOKEHHOI'O MHOKECTBA. Brruncnuts =6 x° —3x-18
12 8 1
BapHaHTBI OTBETOB: 1) —  2) — 3) —— 4) 1
18 9 2

33213]1]/]6 28. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Vkaxure OIpCACIICHUEC OKBUBAJICHTHBIX OECKOHEYHO MaJIbIX npu X—a . BapI/IaHTLI OTBCTOB:



a(x) _ . a(x) a0 _

lim———==1 lim——==
D EEEBE) oy PR gy B = BE) PR 3y @)= PR) ey T A

33213“]/]6 29. BLIGpaTI) OJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Kaxkue u3 BI)Ipa)KeHI/Iﬁ HCBCPHBIC:
1 ~ X ~ ~ X~

HSINXZX oy X O e’ —1=2x 1, x>0 G8X=X ) x>0 g e’ =2x p, x>0

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

3ananue 30. BoIOpaTh OMH BAPUAHT OTBETA U3 MPEAJIOKEHHOTO0 MHOKeCTBA. Kakue U3 BhIpayKeHHU HEeBEpHbIE:
X~ 0y~ ~ x ~

)€ EX pu X0 pysinx=x 5, x O BXEX x>0 e —l=x x>0

BapuaHThI OTBETOB: 1) B, ¢ 2) a,B  3) a,e  4)B,¢e

dx

. 2
3ananue 31. BHIOPATh OJMH BAPUAHT OTBETA U3 TIPELTOKEHHOr0 MHOKecTBa. HaliTi mHTerpan ~ X + 4x+8

1 X+2 T
In|x*+4x+8/+C _ jarcg——+C 7
BapHaHTEI OTBETOB: 1) 2) 2 2 3)

(x+2)+2 N
(x+2)-2

dx

2
3aganue 32. BEIOPATH OIMH BApUAHT OTBETA U3 MPEIOKEHHOro MHOXKecTBa. Haiiti unrerpan = X+ 2x+6

lh’l(x+1)_\/§+c 1 " X+1+C
2 —arclg ——
In|x* +2x+6/+C 5 2 (x+1)+\/§ 3)\/5 g \/g

BapHaHTBI OTBETOB: 1) )

dx
Pt
. (2+4x)
3aganue 33. BHIOPATH OMH BapUAHT OTBETA U3 IIPeIoKeHHOro MHoxkecTBa. HalTH HHTEerpa
BapHaHTbI OTBETOB!

-2 -2 -2
) B Ceske ) BNPC I Ceske ) BN

C 3
) 5 ) 2 ) 2 Y In|(2+4x)’|+C

33213]1]/]6 34. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

. Icoszx-sinxdx
Hcnonb3ys MeTon noABeAeHUS MO/ 3HaK AudepeHnnana, Haitu

BapHUaHTbl OTBETOB:

3 c 2 3 3 3
cos’x sm”x cos” x cos™ x cos” x
. +C -(=cosx)+C +C - +C
np 32 ) 3 » 3 4)
3aganme 35. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
tg*xdx
o 2
Hcnonb3ys MeTos noBeACHUS MO 3HaK Auddepennnana, Hautu - €0S X
tg5 X tg5 X
41g°x+C +C ln‘coszx‘+C s +C
BapHaHTEI OTBETOB: 1) 2) 3) 4)
3aganne 36. BEIOpPATH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
In* xdx
Hcnonb3ys MeTos noABeAeHUS MO 3HaK quddepeHnmana, HauTu X
In® x In’ x 1
+C +C 2-—Inx+C

BapuaHThl otBeros: 1) INX+C 2y 5 3 3 4 X

3aganme 37. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
2
3x"+2

Do | W
W | N

2
Haiitu nemyto yacts apodu 2x" -3 BapHaHTEI OTBETOB: 1) 3 2) 3) 1 4)

3aganne 38. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

37



x2+3x+2

2 2
VKaXHTe BEPHOE Pa3IOKeHHE Ipodu (" +35x+7) BapUaHThI OTBETOB:
x*+3x+2 A B, Cx+D 43 B Cx 43 4 B c
7

2 7 = o — = = =
1) (P +5x+T7) x x7 X7 42x+5 2) (T +2x+5) x* X +2x+5 3) X +2x+5) x x* xP4+2x+5

3aganne 39. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

2x +4
2 2
VYkaxxute BEpHOE pa3oKEeHHUE IpOOH X7(2x7 +5)
BApUAaHTHI OTBETOB:
2x +4 B C 2x +4 A B Cx+D
2 2 =—+tt 2 2 2 =—+t— 2
¥ (2x" +9) x° 2x° 45 2 X (2x"+5) x x° 2x°+5

A

X

2x +4 A Bx+C
2h2 e 25 .

3) X (2x"+5) x° 2x°+5

332]3“](]6 40. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
c 6
5 I sin” x dx
Kakoii criocob MPUMEHACTCA IJI HAXOXKACHUA HWHTCTpaia ?
BapHaHTHI OTBETOB:

1) 3amena SINX =1 2) 3amena COSX =1 3) noHmwxeHue crerneHd 4) WHTErPUPOBAHUE MO YACTAM

332]3“]/]6 41. BLIGpaTI) OUH BapI/IaHT OTBETA U3 npez[,nomeHHoro MHO>XXECTBA. I[J'IH HaX0XXIACHUS HHTerpana
4cosx—sinx
[deosx-sinx

cosx+0SiNX  ppuvensercs: BapHaHThl OTBETOB: 1) yHUBEpCAIbHAsl TPUTOHOMETPHUECKAS TIOJCTAHOBKA

t f—Z
g2

2) WHTErpUpOBAHUE IT0 YACTSIM 3) nmoxcraHoBKa I@X = Z

Isin7x-cos3xdx

3aganue 42. Haiitu unTerpan (MMeeTcs HeYeTHAsl CTEIEeHb )
10

sin®x  sin'x c sin®x sin'x

.8 .4
BAPHAHTHI OTBETOB: 1) 10 2) 8 10 3)sin” x—sin” x+C
2
j (x* +1)dx
3aganue 43. BHIOPATH OMH BapPHAHT OTBETA U3 MIPEIJI0KEHHOr0 MHOYecTBa. BEIUUCIUTE !

19 19 17

BapuUaHTHI OTBETOB: 1) 4 2) 4 o 4 4

332]3“](]6 44. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kak Beirsiaut ¢popmyna Herorona-Jleitouuna?

J.f(x)de(b—a)-maxf(x) j.f(x)dx:F(a)—F(b)

BapHaHTEI OTBETOB: 4) ¢ 1) @
S=[()-fiNde [ f(x)dx=F(b)-F(a)
2) ¢ 3) ¢

3
2
J. VO —x" dx
33213““6 45. BLIGpaTI) OUH BapI/IaHT OTBETA U3 Hpe)],]'IO)KeHHOFO MHO>XXECTBA. BI)I'-II/ICJ'II/ITI) -3

BapHaHTEI OTBETOB: 1) 0 2) 97 3) 47 4 6n

33213]1]/]6 46. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
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x =2cost
" N y =3sint
HaI/ITI/I mIomaab (l)I/Il"ypI)I, OI’paHI/I‘IeHHOI/I 3JIJIUTICOM
BapHaHThI OTBETOB: 1) 6  2) 6 3) 37 4) 2r

33213]1]/]6 47. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

— 2 —_ — —
Kakoii mHTErpas BeIpakaeT Imiomans GUrypsl, orpaHuueHHON napadooi y=x 4 U TpsAMOI y=2x-4 ?
BapHUaHTbl OTBETOB:
2 2 2 2
[ —2x)dx [ex-xax [ -2x-4)dx [ —2x+4)dx

1) 9° 2) 0 3) 0 4) 0

33213“]/]6 48. BLIGpaTI) OUH BapI/IaHT OTBETA U3 npez[,nomeHHoro MHO>XXECTBa
x =2cost

. . = 3sin
Haiitu muomans Gurypsl, orpaHiueHHON AIIITUIICOM {y 3sint

BApUAHTHI OTBETOB: 1) 6  2) 671 3) 3r 4) 2r

33213]1]/]6 49. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

To kaKoii opMyIe HAXOAUTCS ITHHA Iyrd KpuBoi » ~ Y (x) OT TOYKH A(a, y(a)) JI0 TOYKHU
B(b,y(b))+

[ =2, [ f(x)dx=F(b)-F(a)

BapHaHTEI OTBETOB: 1) ¢ 2) ¢

j 1+ y'(x) dx J.q/1+(y’(x))2 dx

3) ¢ 4) ¢

3aganne 50. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

A(1,2) B(2.8),

A2
Kakoii MHTerpan BBIpakaeT JUTHHY TyTH mapaboms: > ~ 2X" o1 TouKn JI0 TOYKH

BapHUaHThl OTBETOB:

2 2 8 2
J.2x2 dx J.\/1+4x2 dx J.\/1+4x2 dx I\/1+16x2 dx
1) 2) 1 3) 2 4) 1
332]3“](]6 51. BLIGpaTI) OUH BapI/IaHT OTBETA U3 Hpe}],]'IO)KeHHOFO MHO>XXECTBa

A(1,3) B(3,9)

_ 2
Kakoii MHTerpan BIpakaeT JUTHHY TyTH Mapaboms: » ~ 2X" o1 TouKn
BAPUAHTHI OTBETOB:

3 3 9 3
J’2x2 dx J’\/1+4x2 dx IV1+16x2 dx J’\/1+16x2 dx
2) 1 4) 1

DR 3)°

J0 TOYKHU

332]3“]/]6 52. BLIGpaTI) OJJMH BapHaHT OTBC€TA U3 NPECAJIOKCHHOIO MHOKECTBA
[To kakoit popmyiie HaxoaUTCsI OOBEM Tena BpaleHus ?
BapHUaHThl OTBETOB:

b b b b

[ =2, Ndx [ f(x)dx=F(b)-F(a) r[fxde 1+ ((x)" dx
1 ¢ 2) @ Hon o« 4)
3aganme 53. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

j.ﬁ-yz(x)dx

KakoB reomeTprueckuii CMbICI HHTErpajia ¢ ? BapUaHThl OTBETOB:
1) nepBooOpa3Hast GyHKIMU 2) IUIOMIAAb KPUBOJIMHEHHON Tpareun
3) oObeM Tena BpalieHus 4) uMHA IyTH KPUBOU

3ananue 54. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOI'O MHOXKECTBA
o xakoii popmyre BeraHCIsieTcs 00bEM Tela BpameHust Bokpyr ocu OX?
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BapHUaHTbl OTBETOB:

x| £ (x)dx [fax=Fp)-F@  [Jl+ymde  [(3G)-r,(x)dx
a 3) a

1)) 2) ¢ 4

3aganme 55. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
0
dx

Beraucinuth HeCOOCTBEHHBIH UHTErpan ¢ BapuaHThl oTBeTOB: 1) 0 2) pacxoautcst 3) cxomurcst 4) 1

3aganue 56. BHIOpaTh OMUH BapuaHT OTBETA U3 NPEIUIOKEHHOT'O MHOXECTBA. BBIYUCINTD HECOOCTBEHHBIN HHTETPAI
0

dx

5
1 BapuaHTsl otBeToB: 1) 0,25  2) pacxomutcs 3) cxomurcs 4) - 0,25

3aganue 57. BHIOPATH OJMH BAPHAHT OTBETA M3 MPEIOKEHHOr0 MHOXKeCTBa. KaKOW M3 MHTErpajioB Ha3bIBAECT-
Cs1 HECOOCTBEHHBIM? BapUAHThHI OTBETOB:
5 10 8
dx
I(x—l)dx — J.x3dx §xdx+ydy

D p1t oy 4)

3aganme 58. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
Ykaxxkure ornpeereHie 4acTHON NPOU3BOJIHOM 1O X:

BapHUaHThl OTBETOB:

Z, :llm Z(X+AX)—Z(X) Z, _ hm Z(X+AX)—Z(X)
1) Toao0 Ax 2) T A0 Ax
2 = ljm ZX ARV 2 2% y) 2 i XA Y+ AY) — 2(x, )
3) T a0 Ax 4) T A0 Ax
3aganme 59. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
oz
z=2xy+6y° +4x Ox .

Jia pyHkumum
BapHaHTEI OTBETOB: 1)

yKa3aTh

2y+4 2) 2y+12y+4 3) 2x+4 4) 2x+12y

3aganne 60. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

0z

_ 2 v
Tt pysrman 2 = 2 10V 14X pranary 0y .

papuanter otetos: 1) 2V+4 ) 2v+12y+4 3y 2x+d 4y 2x+12y

33)13]1]/]6 61. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
"

— pX z
Jost pyakun 2 = € : yKa3aTh BTOPYIO IPOU3BOJAHYIO MOy , T.€. ~ »:

Xy 2w 2 _xy 2 _xy
BapHaHThI 0TBETOB: 1) V¢ ) X € 3 ¥ € 4 Ve

33)13]1]/]6 62. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
"

x=2y z
yKa3aTh BTOPYIO MPOM3BOJHYIO IO ¥, T.e. 7 :

Jus dyHKIMMN

x=2y N X2y A X2y L X2y
BapUaHTHI OTBETOB: 1) € 2) —2-e 3) —4-e 4) 4-e
3aganme 63. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

"

= zZ
Z=C0SXYV ykazaTh BTOPYIO IPOM3BOJHYIO IO Y, T.6. V'

—xsinxy o) — x7 sin xy 3 —x? cosxy 4 x” cos xy

Jia pyHkuuum

BapHaHTEI OTBETOB: 1)

33213]1]/]6 64. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
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2 _
CocrtaBbTe ypaBHEHHE KacaTeIbHOM IJIOCKOCTH K IOBEPXHOCTH X-y +z =4 B Touke M(1,1,2).
BapHaHTbI OTBETOB!
x-1_ y-1 z-1 x-1_ y-1 z-1
1)2x—y+4z:9 2) x+y+z=1 3 1 1 14 2 -1 4

3aganme 65. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA

2 2 _
CocTtaBbTe ypaBHEHHE HOPMAJIU K IIOBEPXHOCTU XY =% 5 rouke M(1,1,2).
BapHUaHTbl OTBETOB:
x-1_ y-1 z-2 x-1_ y-1 z-2 x-1_ y-1 z-2 x+1 y+1 z+2

1) 1 -1 -4 2) 1 1 4 3) 1 -1 4 4) 1 -1 4
3aganme 66. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
IToBepxHOCTH 3a1aHa YpaBHEHHEM D(x,»,2) =0 , TOUKa M(xy,0,2) JISKUT Ha 3TOW moBepxHocTh. YUTo 3a71a-

€T ypaBHEHUE
q); (M) (x— xo) * q),y (M) (v~ yo) * q); (M)-(z- ZO) =0 ? BapuaHTHI OTBETOB: 1)rpagueHt 2) mps-

MYIO, POXOJISIIIYIO Yepe3 TOUuKy M, MmapajuienbHylo IIOBEPXHOCTH 3) TPSMYI0, IPOXOJSIIYIO Yepe3 TouKy M, mep-
MEHAUKYJSIPHYIO K TIOBEPXHOCTH  4) KacaTeNbHYIO INIOCKOCTh K TIOBEPXHOCTU B TOUKe M

3aganme 67. BEIOpPATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

uM) _

M (x z a
. 3aJaHo cKalspHOe Moie u(x, y,z) , TOUKa (%95 ¥92) U HaIpaBJICHUE a(l’m’n). IMycTs 0x . To-
r7a B JaHHOM HAIpPaBIIeHUHU B Touke M mose

BapHaHTEI OTBETOB: 1) yObiBaeT 2) Bo3pacTaeT 3) NOCTOSHHO  4) He yObIBaeT  5) He BO3pacTaer

3aganme 68. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

2
u=x+2y -3z
BoeruncnuTh Npou3BOAHYIO MO X 4 3 B Touke M(1,2,0) B HampaBieHUHA EIUHUYHOTO BEKTOpa

1 2 4 29 16

- 9
a — T
21 21 21 BapHaHTBI OTBETOB: 1) V21 3) V21 4) V21

2) IMpoOn3BOJHAA B JTaHHOM HAIIpaBJICHUU HE CYHICCTBYCT
33213““6 69. BBIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Yto YKa3bIBA€CT BEKTOP I'paJUCHTA

gradu = (u,,u’,,u’)

? BapUaHTEI OTBETOB: 1) HampaBiieHUE, BOJIb KOTOPOTO I0JI€ IIOCTOSHHO  2) JIMHUU
ypoBHS  3) HarpaBiieHHE HauOOJIBIIET0 H3MEHEHUS Mol 4) CKasIpHOE MoJie

3amanue 70. BLIOpATH OQMH BAPHAHT OTBETA U3 MPEATIOKEHHONO0 MHOKECTBA. ECM 1 BCeX TOYEK (x, ) U3 HEKO-
. X, zZ(X > z(x X
TOPOH OKPECTHOCTH TOUKH (%55 %0) BEPHO (x,) ( o’yo)’ TO TOYKA (%55 %) BapuaHTHEI OTBETOB: 1)

i 2 i 3 z(x,y) 4 -
SABJIAETCSA TOUKOM MUHMMYMa 2) SBJISETCA TOUKON MAKCMMyMa 3) ABJISETCS MUHUMYMOM (DYHKLIUM SABIIS
eTcst He0OXOAUMBIM YCIOBHEM SKCTPEMYyMa

33213]1]/]6 71. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

A:Z” 'er _(er )2 >_0
Jlana pyskmus © = ¢ (4, 2) | Venonue Y » SIBJISICTCSl BapUAHTBI OTBETOB:
1) mOCTaTOYHBIM IS CYIIECTBOBAHUS DKCTPEMyMa 2) HEOOXOIUMBIM IJIs CYIIECTBOBAHUS SKCTpeMyMa 3) HeoO-

XOOUMBIM U AOCTATOYHBIM JIA CYHIECTBOBAHUA OKCTPEMYyMa 4) Takasd CUCTEMa BCCrJia HC UMCCT peIJ_IEHI/Iﬁ

33)13““6 72. BLIGpaTL OUH BapI/IaHT OTBETA U3 HpeILHO)KeHHOFO MHO>XXECTBa
’ —
z. =0

!

z=z zZ,
JHana dhyHKIIAS (x, ) . YcnoBue Y SIBJIIETCA BAapUaHTBl OTBETOB:

1) HEOGXOI[I/IMLIM " AOCTAaTOYHBIM 1A CYHIECTBOBAHUA OKCTpEMYMa 2) HEO6XOI[I/IMI>IM JJIA CYHIECTBOBAHUSA SKCTPE-
MyMa 3) JOCTAaTOYHBIM 1A CYHIECCTBOBAHUA SKCTPEMYMa 4) TaKasi CUCTEMaA BCEraa HEC UMECT peH_IeHI/Iﬁ

3aganme 73. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
Kakwue u3 qaHHbIX TU(QepeHIINANTbHBIX YPaBHECHHUH SABIAIOTCS TUPPEPCHIINATBHBIMUA YPABHEHUSAMHE C Pa3aeIsIOIIH-

MHUCA HEPEMEHHI)IMI/I? BapI/IaHTBI OTBECTOB:
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X

! € ! x+y
Y =" y =
1 x(y+2) 2) RN x(x+1)dx+ y*xdy =0 &) (x=y*)dy+xdx =0

33213]1]/]6 74. BLIGpaTI) OJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

Kakue u3 JaHHBIX I[I/I(l)(l)epeHHI/IaIH)HLIX ypaBHEHI/Iﬁ SABIIAKOTCSA I[I/I(l)(l)epeHHI/IaHI)HI)IMI/I YpaBHCHUAMMU C pa3aCIAromin-

MUCsA HEPEMEHHI)IMI/I? BapI/IaHTBI OTBECTOB.:
2
x , XT+x

V' +2xy =

—_— y
1 x+2 2)(x—3x2)lnyafy+)/2)cc1bc:0 3) (x+x%)dx + yxdy =0 &) xy

3aganme 75. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

g V' +2xy=0
1
x*+C

Haiitu o6miee pemienue auddepeHuanbHOro ypaBHeH! BAPUAHTHI OTBETOB:

_ _xZ _ xZ _ xZ y:
1 y=_=Ce 2) y=C-e 3) y==Ce 4)

3aganme 76. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
Kaxkue u3 cnenyrommx muddepeHnnaibHbpIX ypaBHEHUI IEPBOTO MOPSIKA SBISIIOTCS OJHOPOI-
HBIMU? BapUAHTHI OTBETOB:
2 2
X"+ by x+y+5
2 2 v e e X Frasas
X (x+3y)dx—y-dy =0 2) XTox g 4y 2x 4) xX=y

3aganme 77. BEIOpPATh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
r_ oY
y'=r (—]
OnnopoaHoe nuddepeHnranbHOe ypaBHEHUE BHUIA X/ periaeTcs ¢ TOMOMIBIO TIOJICTA-

_ux) Y i)
HOBKM BapHaHTHI OTBETOB: 1) y=u(x) v(x) 2) v(x) 3 x 4) y'=z(x)
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[Iporpamma cocrtaBiieHa B COOTBETCTBUHU C (perepaibHBIM TOCYIapCTBEHHBIM 0Opa3oBa-
TETBHBIM CTAaHIAAPTOM BBICIIEr0 00pa30BaHUs MO HAMIPABIECHUIO MOITOTOBKHI
38.03.02 Meuemxment ot 12.01.2016r. Ne7;

s Habopa 2016 roaa: u yuedbusM wianoM @I'BOY BO «bpl'Y» nis ounoil popmbl 00ydeHUs OT
05.05.2016r. Ne343, 3a0unoii popmbl 00yueHus (yckopeHHoe o0ydenue) ot 05.05.2016r. No343;

s Habopa 2017 roaa: u yuebnsM wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHus oT
06.03.2017r. Ne125; 3aounoit hopmbl oOyuenus (yckopennoe odyuenue) ot 04.04.2017r. Ne203

s Hatopa 2018 roaa: u yuedbnsim wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00yueHus OT
12.03.2018r. Ne130 , 3a0unoii popmer 00ydenus ot 12.03.2018r. Nel30.

IIporpammy cocraBu:

EmenbsnoBa H.B., crapmmii npenogasatens kadenpsl «Mudy»

Pabouas mporpamma paccMoTpeHa U yTBepKJeHa Ha 3acenanuu kadeapsr Mud

oT «21» Hos10psa 2018 r., mpoTokoa Ne3

3aBenyronuit kageapoit Mud O.U. MenseneBa
COI''TACOBAHO:

3aBeayroniuil BeImyckaromiei kageapoin JuM M.U. YepyroBa
JupexTop OMOIHOTEKN T.®.CoTHUK

Pabouas nmporpamma o1006peHa meroauueckoit komruccuei EctectBeHHOHayqHOTO (paKkynbTeTa

oT «20»  nexalps 2018 r., mpotokoa Ne4

[Ipencenarens MeTomuyuecKoi KoMUcCcHU (PaKyabTETa M.A. Bapnansin
COI''TACOBAHO:

Hauvanbauk

y4e0HO-METOAUYECKOTO YIIPABIICHUS I'.II.HexeBen

Peruncrpannonnsriii Ne

(memoouueckutl omoern)



