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1. HAMMEHOBAHME U IEJIb OCBOEHHUA JUCIHUITIVINHBI

VYuebnas aucuuiuimHa «MaTteMaTuka» u3ydaeTcsi O0OydYalolMMHCS, OCBaWBAIOIIMMU
oOpa3zoBatenpHyto mnporpammy «llpuknannas wuHpopmatuka» no upodwio IIpuxmagHas
uHpOpMAaTHKa B HOKOHOMHKE B COOTBETCTBHMH ¢ DenepaibHbIM TOCYAAPCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHAAPTOM BHICIIET0 oOpa3zoBanus mo HampasiaeHuio 09.03.03 [Ipukimannas
nH(popMaTHKa, YTBEpXKJIEHHBIM IpHUKa3oM MuHucTepcTBa oOpa3zoBanuss W Hayku P®D ot
19.09.2017 N 922 (®I'OC BO 3++).

[enbio Kypca gBISETCS pa3BUTHE y CTYACHTOB HAaBBIKOB MaTe€MAaTUYECKOTO MBIIUICHHUS,
CIOCOOHOCTEH K caMOCTOATENbHOM TBOPUYECKO# paboTe.

N3yuenne y4eOHOW MUCHMIUIMHBI HANpaBICHO Ha TOATOTOBKY OOyYaroImuxcs K
OCYILIECTBIICHUIO JIEATEIBHOCTH IO KOHIENTYaJbHOMY, (DYHKIIMOHAIBHOMY M JIOTHYECKOMY
INPOCKTHUPOBAHUIO CHCTEM CpEIHEro M KPYMHOro Macimrada ¥ CIO0XKHOCTH, TUIAHUPOBAHUIO
pa3pabOTKU WM BOCCTAHOBIICHUSI TPEOOBaHWN K CHUCTEME, aHAINW3Y MPOOJIEMHOM CHUTYyaIlu
3aMHTEPECOBAaHHBIX JIMII, pa3paboTke OM3HEC-TpeOOBAHUN 3aMHTEPECOBAHHBIX JIMII, TOCTAHOBKU
Henel COo3/1aHus CHCTEMbI, pa3paOOTKU KOHLEMLHU CHCTEMbl W TEXHHYECKOrO 3aJaHus Ha
CUCTEMY, OpraHU3allud OLIEHKH COOTBETCTBUSA TPEOOBAHMSIM CYIIECTBYIOIIMX CHUCTEM U MX
aHaJIOTOB, MPEICTABICHUIO KOHIICTIIIUH, TEXHUYECKOTO 3aJJaHHUs Ha CUCTEMY M U3MEHEHUH B HUX
3aMHTEPECOBAHHBIM JIMIIAM, OPTaHU3ALMU COTJIACOBaHUs TPeOOBaHMU K cHcTeMe, pa3paboTke
1a0JIOHOB  JIOKYMEHTOB TpeOOBaHM, IMOCTAaHOBKE 3aJaud Ha pPa3paboTKy TpeOOoBaHUU K
NOJCHCTEMaM M KOHTPOJIb UX KauecTBa, CONMPOBOXKICHHUIO MPUEMOYHBIX UCTIBITAHUNA U BBOJA B
OKCIUTyaTallMI0 CHCTEMBI, O0OpabOTKe 3ampocoB HAa HW3MEHEHHE TpeOOBaHUII K cHUCTEME,
OTpeieIeHHBIX MPO(EeCCHOHATBHBIM CcTaHAAapTOM «CHCTEMHBIM aHATUTHKY», YTBEPKIACHHOTO
npukazoM MUHHCTEPCTBA TpyJa U colMaibHOM 3amuThl Poccuiickoit ®enepanun ot 28.10.2014
N 8091 (Peructparnmonnsiii Homep Ne34882).

2. MECTO JUCIUILINHBI B CTPYKTYPE OEPA3OBATEJIBHOM
ITPOI'PAMMBI

VYuebHasa qucuuiuiMHa MaremaTuka OTHOCHTCS K 003aTeIbHOIM YacTu yueOHOTO I1aHa U
n3ydaercs Ha 1 xypce.

2.1. TpeGoBaHuUsI K TPEABAPUTEILHON MTOATOTOBKE 00YJarOIIEroCs:

[TapannensHo ¢ ydeOHOM muCHMIUIMHON «MaTeMaTuka» HW3y4daroTcs TUCIUTIIAHBL
«MareMaTuieckast IOoTuKa U JUCKpEeTHas MaTeMaTukay, « HpopmaTHKa U IporpaMMHUPOBAHUE,
«YucneHHbIe METO/IbI B 9KOHOMUKEY.

2.2. ucuuniauHel (MOAYJIU) U MPAKTUKU, JUISI KOTOPBIX OCBOCHUE AAHHOW TUCLUIUIAHBI
(MomyJsl) HEOOXOAMMO KakK MPeAIIeCTBYIOMIEE:

Nzydenne kypca «Maremarrnka» HEOOXOAMMO IJisi OCBOCHHUS APYTUX MAaTeMaTHYECKUX
muciuminH: - «Teopust BeposTHOCTEM W MaremMaTHuecKas CTaTUCTUKa», «lccinenoBaHue
orepanuil ¥ METOJbl ONTUMHU3ALUN», «IKOHOMETpUKa». PazButue y oOyyaroniuxcs HaBBHIKOB
KOMaHAHON paboThl, MEKIMYHOCTHOW KOMMYHHUKALIUU, TIPUHATHS PEIICHUHN, JTUIEPCKUX KaueCTB
oOecrieunBaeTcs YTEHUEM JIEKIU, MPOBEICHUEM 3aHITHM, COEepKaHUE KOTOPHIX pa3paboTaHO
HAa OCHOBE PE3yJbTaTOB HAYYHBIX HCCIEIOBAHUN, MPOBOAUMBIX MHCTUTYTOM, B TOM YHUCIE C



YU4E€TOM pErHoHANbHBIX OCOOEHHOCTEH NpPOPEeCcCHOHATbHOW AESTENbHOCTH BBITYCKHUKOB H

norpedHOCTEH paboTomarenei.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JTUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMHU PE3YJIIBbTATAMHN OCBOEHMUSA

OBPA30OBATEJIbHON ITPOT'PAMMBI

B pesynbrare ocBoeHus AMCHMILIMHBI OOydYaloOIIMicS MO MporpamMme OakajaBpuara

IOJDKEH OBJIAIETD:

- Cnocoben npumenams eCmeCcmeeHHOHayuHble U oﬂmeuuafcenepnbte 3HAaAHUA,

Memoobl

mamemamuiecKozo

ananusza u Modeﬂupoeauuﬂ,

meopemu4ecKkoz2o

u

IKCREPUMEHMATIbHO20 UCC/1e008aHUs 8 npoheccuonanvhnoit oeamenvrnocmu; (OIIK-1)

IInanupyemble pe3yJbTaThl 00yUeHHs O TUCHUTLIIIUHE

dopmupyemast Kon pesynbrara
PMHPY [Tnaaupyemblie pe3yabTaThl O0y4eHUS AL DE3Y
KOMIETEHIHS o0ydeHus
3HaTh:
MeTOAb! U HepeHInPOBAHMS U UHTETPUPOBAHUS OIIK-1-31
0a30Bbl€ IOHATHS TEOPUU MAaTEMAaTUYECKOTO aHaIN3a
g P OIIK-1-32
byHKIMI
0a30BbIC MOHIATHS MATPUYHON anreOpsl OIIK-1-33
METOJIbI pelIeHus 3a1a4 nudepeHmanIbHOro 1
WHTETPATbHOTO MCYUCIIEHHUS TOBBIIIIEHHOTO YPOBHS OIIK-1-34
Crocoben CJI0KHOCTH
TIPUMCHATD NPU3HAKK BO3PACTAHHSA U yOBIBAHUS (DYHKIIHN OIIK-1-35
CCTECTBCHHOHAYY | /o iy g hepeHIaTEHOTO HCUYUCIICHUS IS OITK-1-36
. HBIC H yiccienoBaHus QYHKIMH U TIOCTPOEHUS NX IpadHKOB
OOIHCHIDKCHEPHBT [y /010 /161 HCCIICIOBAHMS (DYHKIIH KOMIUICKCHOI
€ 3HaHU, N OIIK-1-37
MIEPEeMEHHOMN
METO/IBI
OCHOBHBIC MTOHSTHS Y MPU3HAKU CXOJMMOCTH PSIJOB OIIK-1-38
MaTeMaTHIECKOT =
OCHOBHBIE MOHITHS U METOJIbI BEKTOPHOMH anreOpbl OIIK-1-39
0 aHaiM3a u
MTOHSTUS BBIYETOB OIIK-1-310
MOJICTTPOBAHUS,
Ymersb:
TEOPETUYECKOTO
elIaTh 3aJ1a4M [0 TEOPHUHU MPEIETIOB
1 Eocne OBaI;eJILHOCTeﬁpH ¢ pKHm?I OHK-1-Y1
JKCIIEPUMEHTAITh A YHKI
JIOTUYECKU KOPPEKTHO MPUMEHSTh MaTeMaTH4YECKHE
Horo METO/JIbI IPU I;IEHGHHH 3: ad OTK-1-¥2
HCCJIEJIOBAHUSI B AbL TP P 2
MPO(eCCHOHATBH BEepUPUIIUPOBATEH PE3YIbTATHI PEIICHIS] KOHKPETHBIX OIMK-1-V3
oii 3aza4y
nesirenpHOCTH; | CTPOUTH MATEMATHYECKHE MOJICIH npodeccnoHaTbHBIX OIIK-1-V4
(OTIK-1) 3aJ1a4 ¥ MHTEPIPETUPOBATH MOJTYUCHHbBIE PE3YIbTAaThI
BBIUHCIISTH NPEEIT NOCIEN0BATENbHOCTH OIIK-1-¥5
BBIUHCIIATH MPOU3BOAHBIE U U depeHIIralbl IepBOro OIK-1-Y6
nopsiika pyHKIIMH OHON EpEeMEHHON
BBIYUCIIATH MPOU3BOAHBIE U U depeHIHabl BHICIIUX OIMK-1-Y7
NOPSAAKOB (DYHKIIMU OJTHON TIEpEMEHHOM
HaxOJIUTh NMEPBOOOPa3ZHYIO HYHKIIUH OJHOU IMEPEMEHHON OIIK-1-VY8
BBIYUCIISATH ONPEAeNEHHBIN HHTErpall OT GYHKIUU OJHON OIIK-1-¥Y9




MIEPEMEHHOM, KpaTHbIE HHTETPaJIbl

Qg depeHIpoBaTh GYHKINIO HECKOIBKUX NEPEMEHHBIX OIIK-1-Y10
Baaners:

HAaBbIKaMU PELIEHMS TUIOBBIX 33]1a4, UCIIOJIb3YS METObI OITK-1-B1
mudPepeHIMATBHOTO U MHTETPAIBHOTO UCUUCIICHUS

HaBBIKAMU PELICHHUs 337a4 MAaTPUYHON aJireOphl OIIK-1-B2
HaBbIKaMU MPAaKTHYECKOTO UCIOIb30BaHUS

MaTeMaTHYECKOro anmapara Juisi peleHuss KOHKPETHBIX OIIK-1-B3
3azaqy

HaBBIKAMM MTOMCKA MpeJieia MoCIeI0BaTEIbHOCTH OIIK-1-B4
HAaBbIKAMH PACKPBITUS HEOIIPEACIICHHOCTEN OIIK-1-B5
HaBbIKaMU MCCIIEOBAHUS CXOUMOCTH HECOOCTBEHHBIX OITK-1-B6
UHTETpajioB

HaBblkamMu auddepeHnpoBanus GYHKIIMN HECKOIBKUX

IIEPEMEHHBIX OTK-1-B7
HaBbIKaMU TIOMCKA JIOKAJIbHBIX SKCTPEMYMOB (PYHKIIHI OITK-1-B8
HECKOJIbKUX NTEPEMEHHBIX

HaBBIKAMH BBIYMCIIEHUS KPUBOJMHEHMHBIX UHTETPAJIOB OIIK-1-B9
HAaBbIKAMU MCCJICIOBAHUS PSJI0B OIIK-1-B10

4. OBBEM JUCHHUIIVIMHBI B 3AYETHBIX EJIMHUIIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCA C ITPEIIOJABATEJIEM (I1I0 BUJAM YYEBHbIX
3AHSATUN) U HA CAMOCTOSTEJBHYIO PABOTY OBYUAIOIIUXCS

OO0mast TpyA0eMKOCTh TUCHUIUIHHBI cocTaisieT 10 3aueTHbix eaunuIibl (360 yaca).

O6mas B tom uyuciie koHTakTHAs paboTa ¢

TPYJO0EMKOCTh MpernoiaBaTeeM Cam. Popma .
Ne B B KonTpob paboTa MPOMEKYTOUHOU

Bcero | JI | Cem | KoP | Konec | O aTrTecTaluu

3.€. gacax
1 10 360 28 12 8 3,2 4 0,8 13,2 318,8 DK3aMeH
Pacripenenenne yaeOHOro BpeMEHU 110 TEMaM U BHJIaM yUEOHBIX 3aHATHI 3a09Has
dhopma oOyueHust
X pHaaBI/lel\éIiI(-)I](g)B:ZII\H/IC Beero KonrakTHas paboTa ¢ npenogaBarenem Cant. Cbgg\;igizx,];le
’ . gacoB | Becero | JI | Cem | KoP | Kouc | O | Pa6.
Y4eOHBIX 3aHITHI o0yueHus
MHosxecTBa
OIIK-1-32,
1. | MHoxecTBa 9 1 1 8 OIK-1-Y2
JlelicTBUTENIbHBIC YHCTIa
) JlelicTBUTEIILHEIC 9 1 1 ] OIIK-1-32,
" | uncma OIIK-1-Y2
YucioBas MoclieI0BaTeIbHOCTD

Yucnosas OIIK-1-32,

3. MOCJICTOBATEIIBHOCTh 7 ! ! 6 OIIK-1-V1,

OIIK-1-VY5

OyHKIUA
OIIK-1-32,
4. | OysKIHS 7,8 1 1 6,8 OIMK-1-Y1
Ipenen GyHKIUN
5. | Openenpysxrms | 9 | 1 | | 1] | | | 8 | omk-1-32,




OIIK-1-V1

HenpepriBHOCTH (pyHKITHHT

HenpepriBHOCTH OIIK-1-31,
6. (byHKiIT 9 1 1 8 OIIK-1-32,
OIIK-1-Y6
IIpouseoaHas u guddepeHiman
7 IIpousBogHas u 9 9 OIIK-1-31,
" | tuddepenunan OIIK-1-Y6
OcHOBHBIE T€OpPEMBI 0 cBoMicTBax AuddepeHIHpyeMbIX QYHKIUN
OCHOBHBIE TEOPEMBI
g |© CBOMCTBaxX 9 | | ] OIIK-1-31,
IuQQepeHInpyeMbIX OIIK-1-Y6
dyHKIIHI
[TponsBoanble u quddepeHnraisl BRICHIMX NOPAIKOB. PackpbITHE HEONpeaeneHHOCTEeH
IIpousBoaHbIe U
IuddepeHnnanst OIIK-1-31,
9. | BEICIIMX NOPSAAKOB. 9 1 1 8 OIIK-1-34,
PackpriTie OIIK-1-Y7
HEeOonpeAeIeHHOCTEeH
Popmyna Telnopa
OIIK-1-31,
. OIIK-1-¥2,
10. | ®opmymna Teinopa 9 1 1 8 OITK-1-34,
OIIK-1-Y7
Bo3pacranune u yobiBanue GyHkuuu. JIOKaabHbIC SKCTPEMYMBI
Bospacranne u
y6BII})33HI/Ie ¢dhyHKUIMN. OIIK-1-32,
11. ToKanbHELG 9 1 1 8 OIIK-1-¥2,
OIIK-1-Y3
IKCTPEMYMBI
Bornyrocts 1 BeinyksiocTs pyHKIMU. Touku neperuda
Bornayrocts 1 OITK-1-35,
12, | BRIVICIOCTS 9 9 | OINK-1-v2,
dyskiun. Toukn OTIK-1.Y3
nepernoa
[Ipumenenune nuddepeHINaANTEHOT0 HCYUCICHUS ISl UCCIIENOBaHUS PYHKIHMA U TOCTPOCHUS X
rpaduKoOB
IIpumenenue
IuQQepeHInanTsHOro
WCUHUCIICHUS TS
13. I/I§CJI:I[(e)BaHI/II5[I 9 1 1 8 OIIK-1-36,
. OIIK-1-Y10
dyHKIHUH 1
MOCTPOCHUS HX
rpaduKoOB
Heonpenenénupiii uHTErpa
Heomnpenenénnprit OIIK-1-31,
14 UHTErpal 0 ! ! 8 OIIK-1-Y8
OmnpenenéHHbIA HHTETPAT
15 OrnpenenéHHbIi 9 9 OIIK-1-31,
" | mHTETpaNT OIIK-1-Y9
HecoOcTBeHHBII HHTErpal
16 HecoOcTBeHHBIH 9 9 OIIK-1-31,
" | mHTETpANT OIIK-1-Y9
QDyYHKIIMY HECKOJIbKUX NIEPEMEHHBIX, ITPeJiesl, HEIPEPhIBHOCTh
DOyHKIUU
17. | HECKOIBKUX 9 9 OIIK-1-B7

TIEPEMEHHBIX, MpeJie,




| HCIPCPBIBHOCTDH

Juddepennmpoanne yHKIMNA HECKOJIBKHX MEPEMEHHBIX

HMudbdepenunpoBanue OIIK-1-36,
18. | dyHKUUI HECKOTBKUX 10 10 OIIK-1-Y10,
MEPEMEHHBIX OIIK-1-B7
JlokabHBIE DKCTPEMYMBI QYHKITHH HECKOJBKHUX MTEPEMEHHBIX. Y CIIOBHBIE SKCTPEMYMBI
JloxanbHbIE
3KCTPEMYMBI
19 (yHKIUH HECKOIBKUX 10 10 OIIK-1-36,
" | IepeMEHHBIX. OIIK-1-B8
YcnoBHbIE
IKCTPEMYMBI
KpaTHbie nHTErpaibl
OIIK-1-31,
20. | KparHble uaTEerpaibl 10 10 OIK-1-Y9
KpuBonuHeiiHble HHTErpaibl
Kpusonuneiinsie OIIK-1-31,
21. WHTETPAJIBI 10 10 OIIK-1-B9
[ToBepXHOCTHBIE HHTETPAJIBI
[ToBepxHOCTHBIE OIIK-1-31,
22. WHTETPAJIBI 10 10 OIIK-1-B1
CoOCTBEHHBIC HHTETPAITBI, 3aBUCSIITHE OT MTapamMeTpa
CoOcTBeHHBIC
WHTETpAaJbl, OIIK-1-31,
23. 3aBHUCSIINE OT 10 10 OIIK-1-B1
napaMmerpa
HecoOcTBeHHBIC MHTETPANIBI, 3aBUCSIIINE OT MapaMeTpa
HecoOcTBeHHbIC
WHTETPAJIBI, OIIK-1-31,
24 3aBHUCSIINE OT 10 10 OIIK-1-B6
napaMmerpa
ITpomexyTouHas artectarws (9K3aMeH)
25, | [IpomesyTouHas 4 4 16 | 2 |04
aTTecTarms (3K3aMeH)
UwncnoBbIe psbl
OIIK-1-38,
26. | Uucnossie psiabl 6 1 1 5 OIK-1-B10
QYHKIMOHAIBHBIE PSIIBI
27 OyHKIIMOHAIbHBIC 5 5 OIIK-1-38,
" | panel OIIK-1-B10
CTeTeHHBIC PSITBI
OIIK-1-38,
28. | CreneHHbIC PSAABI 5 5 OIK-1-B10
Paner @ypre
OIIK-1-38,
29. | Paasl @ypre 6 1 1 5 OIK-1-B10
Martpuiisi
OIIK-1-33,
30. | MaTpuibt 6 1 1 5 OIIK-1-¥2,
OIIK-1-B2
OnpenenuTenn
OIIK-1-33,
31. | Onpenenurenn 6 1 1 5 OIK-1-B2
OO6parHas MaTpuIia
32. | O6paTHas MaTpuLa 5 5 OIIK-1-33,

OIIK-1-B2




I'eomeTpuueckue BCKTOPLL

33 I'eomerpuaeckue 6 1 1 OIIK-1-39,
" | BEKTOPHI OIIK-1-B3
BBeneHue B TeOpHIO TMHEHHBIX IPOCTPAHCTB
o | e
OIIK-1-B3
MIPOCTPAHCTB
BekTopnas anredpa
OIIK-1-39,
35. | BekropHas anrebpa 6 1 1 OINK-1-B3
CucTeMbl TMHEHHBIX areOpandecKux ypaBHEHUH
CucTeMbl THHEHHBIX OIIK-1-33,
36. | anreOpanyecKux 6 1 1 OIIK-1-B2,
ypaBHEHHI OIIK-1-B3
MeTomp! peleHNs CHCTEM JIMHEHHBIX allreOpandecKuX YpaBHEHUH
MeTtoabl peH_IueHI/I}I OITK-1-33,
37 | CHCTEM JMHEHHBIX 7 OIK-1-Y2,
aJII‘CGpaI/I‘ieCKI/IX OTIK-1-B2
ypaBHEHUil
Anre0pandeckue TUHUH U TIOBEPXHOCTH TIEPBOTO MOPsIIKA
Anrebpandeckue OITK-1-39,
38. ﬁ‘;g:;‘xfmm 7 OITK-1-Y2,
TIEPBOTO TOPSAKA OTIK-1-B3
DYHKIMS KOMIUIEKCHON NTEpeEMEHHON
— o
ol P L N
P OIIK-1-B3
Juddepeniupoanne GyHKINH KOMIICKCHON NIEPEMEHHON
JuddepennupoBanue OIIK-1-37,
40 hyHKIIIH 7 OIIK-1-VY2,
" | KOMIUIEKCHOM OIIK-1-V¥3,
MepeMEHHON OIIK-1-B3
OneMeHTapHbIe (YHKIMU KOMIUIEKCHON MEpeMEHHOM
OnemMeHTapHbIe OIIK-1-37,
41 (hyHKIUH 7 OIIK-1-Y2,
" | KOMIUIEKCHOM OIIK-1-V¥3,
NIEPEMEHHOU OIIK-1-B3
WuTerpupoBanue QyHKIMH KOMITJICKCHOW TIEpEMEHHON
HHaTerpupoBanue OIIK-1-37,
47 (hyHKIUH 7 OIIK-1-Y2,
" | KOMILIEKCHO# OIIK-1-¥3,
MepEeMEHHON OIIK-1-B3
Paznoxxenne aHaTMTHIECKON YHKIIUN B CTEIICHHOM PsII
Paznoxenue OIIK-1-38,
43 AHAJIUTHYECKOMN 7 OIIK-1-VY2,
" | byHKIUH B OIIK-1-VY3,
CTETIEHHOM Pl OIIK-1-B3
Teopus BEIYETOB
OIIK-1-310,
OIIK-1-Y2,
44. | Teopus BBIYETOB 7 OIK-1-Y3,
OIIK-1-B3

DK3aMeH

45

. | Dx3amen

[ 4 | 4 |

| 1,6

| 2 [o04]




5. COJEP)KAHME JUCHMILINHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM)

Tema 1. MHOXkecTBa.

OCHOBHBIE  4epTBl MaTeMaTH4YECKOTO  MBINUIEHUS, AaKCMOMAaTHUYECKUH  TMOJXO[,
MaTeMaTU4YeCKUe JI0Ka3aTenbCTBa, MpsMas, 0OpaTHas U MPOTUBOMOJIOKHAS TeopeMbl. MHTyKIus
u genykuus, 6uHoM HploToHa. DeMeHThl 1 MHOXKECTBA, KOHEYHbIE U OECKOHEUHbIE MHOKECTBA,
OTHOLICHUS U 0TOOpaxeHus. Onepanuu HaJ MHOXKecTBaMH. [IoHsATHE pa3MepHOCTH MHOXKECTBA.

Tema 2. JlelicTBUTEIbHBIC YHCTIA

HarypanbHblil psij yncel, 1enble YUCila, paluoHalbHble yncia. MppannoHansHble yncia,
CTETIEHU M KOpHH, Jorapudmel. [leiicTBuTenbHbIEe (BEIIECTBEHHBIC) YMCIa. AKCHOMATHUECKOE
ofpenieNieHue JeWCTBUTENBHBIX uMcen. YuciaoBas och. AOCOMIOTHBIE BeauuuHBL VHTepBai,
OTPE30K, OKPECTHOCTh TOYKH.

Tema 3. UnucnoBast mocCieI0BaTEIbHOCTD

OnpeneneHre YKMCIOBOM TMOCIEAOBATENLHOCTH. MOHOTOHHBIE MOCIEI0BATEIbHOCTH,
BO3pacTalliie U YObIBalollMe, HEBO3pacTalollue W HeyObIBalolle, OrpaHUYeHHbIE U
HEOIPAHUYEHHBIE YHCIIOBBIE MOCIEN0BATENBHOCTU. [IOHSATHE BEpPXHEH W HWKHEW TpaHEi.
Beckoneuno Oosnplme 1 OECKOHEYHO Mallble TOCIEI0BATEIbHOCTH, CBA3b MEXAY HUMH. [Ipenen
YUCJIOBOM IIOCIEAOBATEIIBHOCTY M €ro cBoucTBa. Ilpu3Haku cymiecTBOBaHUs Ipefena,
CyLIECTBOBAHUE IIpeJena y MOHOTOHHOM OIpaHMYEHHOM IIOCIEeNOBAaTENbHOCTH. Yucio e.
Teopema bonbriano—Beiiepiirpacca 0 CylecTBOBAaHMM YAaCTUYHOTO Tpejena y OrpaHHuYeHHON
nocienoBareabHOoCTH. Kputepuii Komm. beckoneuno manble mocienoBaTeabHOCTH. TeopeMbl 00
apu@MeTHYeCKUX JASUCTBUAX HaJ CXOIAIMIMMHUCS MocieqoBaTeabHoCTAMU. [IpenenbHblil mepexon
B HEPABEHCTBAX CXOMSIINXCA MTOCIEI0BATEIbHOCTEN.

Tema 4. OyHKIMS.

Onpenenenune  (yHKkuuu, o00OIACTh €€  ONpeleNieHHs U Oo0JIacTh  3HAYCHHIA.
XapaKkTepUCTUKN TOBEACHUS (YHKIMHA: YETHOCTh M HEYETHOCTh, BO3pacTaHHe U yOBIBaHUE,
HauOoJpIllee M HaWMEHbIIEe 3HAYCHHs, OrPAaHUYEHHOCTh, MEPHOAMYHOCTh. (OCHOBHBIC
JJIEMEHTapHble (YHKIMM, HMX CBOiicTBa M rpaduku. 3ameyareibHble KpuBble. HesBHBIC
dbyakuun. CoxHbIe B 00paTHBIE QYHKIIMH, UX TpadUKH.

Tewma 5. [Ipenen Gynkimn.

[Ipenen ¢ynxkumm B Touke. Ilpemen ¢yHkmuum Ha OeckonewHoctw. Ilpemen cimeBa m
crpaBa. CBolicTBa mpenenoB: apuMeTHYecKue IAEHCTBUS Hal (QYHKIUSAMH, HMEIOIUMA
npenensl.  [Ipemen  MoHoTOHHON — ¢yHkuMu. Hekoropble 3ameuaTenbHbBIE — MPEJEINbI.
OpHocTopoHHHME Tpeenbl. beckoHedHO Manble W OECKOHEYHO Oonbliue  (QyHKIUH.
OKBHUBAJICHTHOCTb (DYHKIIMIA, TJIaBHAS 4acTh PYHKINH, 0- Manoe u O - 6onbiioe.

Tema 6. HenpepbsIBHOCTD (hyHKIIHH.

HenpepeiBHOCTS  (YyHKIIMK, HENPEPHIBHOCTh CJ€Ba M CIIpaBa, TOYKH pa3phIBa.
ApudmeTnueckre ACUCTBUS HaJ HENPEPBHIBHBIMU (DYHKUIHUSIMH, HETNPEPHIBHOCTb CIIOXKHOU
¢byaknuu. CBoHCTBAa HENpPephIBHBIX (YHKIUH, HEMPEpPHIBHOCTH OCHOBHBIX 3JEMEHTAPHBIX
GyHKIIHA.

Tema 7. IlpousBoanas u quddepeHmman.

[TpousBonnas, nupdepenuupyemocts GpyHkiuu. HempepsiBHOCTE auddepeHunpyemon
¢ynkunu. ['eomeTpuueckuil CMBICH TPOM3BOIHON, YpaBHEHHMS KacaTelbHOH W HOpPMAJH.
Huddepennman ¢yHkumu, ero reomerpuueckuii cmeica. IlpaBuna auddeperurpoBanus.



®dopmynbl quddepeHITIPOBaHNs OCHOBHBIX JIEMEHTApHBIX (QYHKIIUN. [Ipon3BOIHBIE CITOKHON U
o0paTHO (HyHKIHH.
Tema 8. OCHOBHBIE TEOPEMBI O CBOMCTBAX MU PEpEeHIINPYEMBIX QYHKIUH

Touku sxcTpemyma ¢pynkuuu. Teopemsr Depma, Poms, Jlarpanxa (Teopema o cpeHeM)
u Ko, popmynst Jlarpamka u Komm, ux npumenenue.

Tewma 9. [IpousBoaubie u nuddepeHITaNBl BEICIINX MOPSAKOB. PackpbiTHe
HEOIPEETECHHOCTEM.

[IpousBonubie u AuddepeHnransl BHICIIUX MOPAAKOB. HapyieHne MHBapHaHTHOCTH
dopmbl s guddepennmnanoB  Beiciux nopsakoB. Dopmyna JleiiOnumna. PackpeiTue
HeomnpeaeneHHocTel, HeonpeneneHnocT Buaa 0/0 u oo/co. [pasuo Jlonurans.

Tema 10. ®opmyna Teitnopa

@®opmyna Teiinopa ¢ ocrarounsiM uieHoM B ¢opme Ileano u B dopme Jlarpamxka.
®opmyna Makiopena. IlpeacraBieHre OCHOBHBIX JJIEMEHTAapHbIX (QYHKUUN 1O Qopmye
Makinopena. [Ipumenenne Gpopmyisl Telnopa B BEIYUCIUTEIBHON MaTeMaTHKE.

Tewma 11. Bo3pacranue u yobiBanue GpyHKIuu. JIOKaIbHBIC SKCTPEMYMBI

JloctatouHblii Mpu3HAK Bo3pacTaHus (yObIBaHHS) (QYHKIIMA OJHOW IEPEMEHHOM.
OkcTpeMyMbl (PyHKIMKM (MakCUMyM W MHUHHMYM). HeoOXxomumoe yclioBHE 3SKCTpeMyMa,
JIOCTaTOYHbIE TPU3HAKU 3KcTpemyma. HamOospliee m HauMeHblee 3HAUYeHUS (DYyHKIMH Ha
OTpE3KE.

Tema 12. BoruyrocTs u BeIykJIOCTh (hyHKIMU. Touku neperuoa.

Onpenenenue BBIMYKIONW (BOTHYTON) (DYHKIIMHM, M TOYKM meperuda rpaduxa QyHKIHH.
Heobxomumoe ycinoBue Touku neperuda. JlocrarouHbie MPU3HAKKA BOTHYTOCTH (BBITYKIIOCTH) U
Haju4us Touek neperunda. KacarenbHnas k rpaduky GyHKIIMMA B TOUKE TIeperuoa.

Tewma 13. IIpumenenue qudpepeHIMATBEHOTO UCYUCICHUS TS HCCIIeOBaHUS (DYHKITUI 1

MOCTPOEHUS UX TpadUKOB

AcumntoThl Tpaduka GyHKIUK (BepTUKAIbHASI, TOPU30HTANIbHAS, HaKIOHHas). [ToHsTHE
00 acuMmnTOoTHYeCKOM paszioxeHuu. OOmas cxema uccienoBaHusi QYHKIIMU U MTOCTPOCHHUS €€
rpaduka.

Tema 14. HeonpenenénHplii HHTETpaJl.

[TepBooOpasHas, HeompeaeNneHHbI WHTETpall, €ro CBOWCTBA. 3aMeHa IEPEMEHHOU B
HeompeaeneHHOM uHTerpane. PopMmylia HHTETPUPOBAHUS «I0 dYacTsim». HHTerpupoBaHue
MPOCTEHUININX PAIMOHATIBHBIX ApoOel. PasnmokeHwe mNpaBWIBHONW palMOHAIBHON ApoOW Ha
MpPOCTEHIINE:  Cllydal  HEMOBTOPSAIONIMXCS  JIMHEHWHBIX  JICMCTBUTENIBHBIX  MHOXKHUTEJICH
3HAMEHATeNsl M HEMOBTOPSAIOIIMXCS KBaApaTUYHBIX €ro MHoxuTene. HWHTerpupoBaHue
TPUTOHOMETPUUYECKUX U MPOCTEHIITNX UPPALMOHATBHBIX ()YHKIIUH.

Tema 15. OnpenenéHHblil HHTETpAIL.

Wuterpanbuble  cymMMmbl. OnpenenéHHbI HMHTErpajg, €ro TI€OMETPUYECKUN CMBICIH,
cBoiicTBa. Heobxoaumoe U J0CTaTOuHOE YCIIOBHE MHTEIPUPYEMOCTH. ['eoMeTpHuecKuil CMbICI
ompeneneHHoro uHTerpana. Teopema o cpemnem. dopmyna Herorona-JlenOuuma. dopmys
3aMEHbl TEePEMEHHOW W UWHTETPUPOBAHUS IO YacTsIM JUIsl OIpPENeJIeHHOr0 HWHTerpala.
[IpumeHeHre oOIpeneIeHHOro0 HMHTErpaja K BbIUMCICHHMIO IUIom@aAeld Iuiockux ¢uryp (B
JIEKapTOBBIX U MOJISPHBIX KOOPJIMHATAX ), IJIUH IyT KPUBBIX.

Tema 16. HecoOcTBEeHHBIN MHTETpal

HecoOcTtBeHHble HHTErpajbl ¢ OECKOHEUHBIMH MpeleaMH M OT HEeOrpaHMYCHHBIX

(GyHKLIUH, X OCHOBHBIE CBOWCTBA. [IpU3HAKH CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
Tema 17. @yHKIIMM HECKOJIBKUX IEPEMEHHBIX, ITPENIEN, HEIPEPHIBHOCTh



[lonsiTne (QyHKIMM HECKOJBKMX MEPEeMEHHBIX, O00JacTh OMNpEIeNIeHus U 3HAYCHHUS.

[penen ¢pynkuuu. IloBTopHBIE Npenensl. HenpepbIBHOCTS.
Tema 18. AuddepenunpoBanue GyHKIUI HECKOIBKUX MEPEMEHHBIX

Yactueie mnpousBoanble. [lomHoe mpupamenue Qyakuun, AuGGepeHIUPYyEMOCTh
¢yukuuu. [Momueit quddepennnan, ero cBsi3b ¢ YaCTHBIMU NMPOU3BOAHBIMU. [Ipou3BoaHas mo
HANpaBJIEHUIO, TPagUeHT (YHKIUH, €ro CBsI3b C MPOU3BOJHOM IO HAMpPaBIICHUIO.
['eomeTpuyeckuii cMbIca mosHOTO nuddepeHimana. YacTHble MPou3BoIHbIC U nu(depeHITnaTbI
BBICIINX MTOPSIKOB.

Tewma 19. JlokanbHBIE SKCTPEMYMBbI PYHKITUNA HECKOJIBKUX MMEPEMEHHBIX. Y CIOBHBIC
AKCTPEMYMBI

JlokanbHBIE AKCTpPEMYMBI (YHKLIMN HECKOJBKHX TEPEMEHHBIX, HEOO0XOAUMBIE U
JIOCTaTOYHBIE YCIIOBUS JKCTpEMyMa. Y CIOBHBIM 3KCTPEMYM, METOJA MHOXUTenen Jlarpanika
ONpEeAENIEHUs] YCIOBHOIO JKcTpeMmyMa. l[Ipumepbl NpHUMEHEHuss TEOpUHM SKCTPEMYMOB IpHU
MTOMCKE ONTUMAIbHBIX PEIICHUM.

Tema 20. KpaTHble HHTETpasbl

JIBOViHBIE W TpPOWHBIE HMHTErPaJibl, UX CBOMCTBA. ['€OMETPUYECKHII CMBICI JBOWHOTO
WHTErpajia. BblUMCIEHME KpaTHBIX MHTETPajioB MOBTOPHBIM HWHTEIPUPOBAHHUEM. 3aMeEHa
IIEPEMEHHBIX B JIBOMHBIX U TPOWHBIX MHTerpanax. Ilepexon k NMOISpHOU, HUIMHAPUYECKOU U
cdepudeckoil cucteMaM KOOpAUHAT. Beruncienue miomaam moBepXHOCTH U 00beMa.

Tema 21. KpuBosinHENHbIE HHTETPaAIbI

IloHsATHS KpUBOJIMHEHWHBIX MHTErpajoB IIEPBOIO M BTOPOr0 poja. YCIOBHSA

CYIIECTBOBaHUS KPUBOJMHEUHBIX UHTETpasioB. @opmyia ['puHa.
Tema 22. [ToBepXHOCTHBIE UHTETPAIIBI

[ToHsTHS TOBEPXHOCTHBIX HMHTETrPalioB mNepBoro U Broporo poaa. dopmyna Crokca,
dbopmyna ["aycca-OcTporpaackoro.

Tema 23. CoOCTBEHHBIE MHTETPAJIBI, 3aBUCAIINE OT IMapaMeTpa

[Tonatne CcOOCTBEHHOrO0 WHTErpaja, 3aBHCSIEro OT mapamerpa. CBoiicTBa
HETPEPHIBHOCTH, WHTErpUpyeMocTd U AuddepeHInpyeMOCTH MHTErpajioB, 3aBHCALIMX OT
napamMerpa.

Tema 24. HecoOGcTBeHHBIE MHTETPAIbI, 3aBUCAIIME OT ITapaMeTpa

[lonsiTue HecoOCTBEHHOTO WHTErpaia IMEpPBOrO pOJa, 3aBUCSIIET0 OT MapaMmerpa.
[ToussitTue paBHOMEpHOUW cXoauUMOCTH. (CBOICTBA HENPEPHIBHOCTH, WHTETPUPYEMOCTH U
nudGepeHIMPYEMOCTH  HECOOCTBEHHBIX ~ HMHTETPAJOB,  3aBHCAIIMX  OT  IapamMmerpa.
HecoOGcTBeHHbIE MHTErpalibl BTOPOrO poja, 3aBHUCAIIME OT mapamerpa. [IpuMeHeHue teopuu
UHTETPAJOB, 3aBUCSIIMX OT TMapaMeTpa, K BBIYUCICHHIO HECOOCTBEHHBIX HMHTEIPAJIOB.
WHrerpans! Ditnepa.

Tema 25. [IpomexxyTouHas artectanus (3K3aMeH)
CwMm. npunosxxenue "Bonpocsl k 3k3ameny 1 cemectp".
Tema 26. UucnoBble psaibl

[lonsiTHe 4YHMCNIOBOrO psAa, 4YacTUYHBIE CYMMBI, OIpPEACIIEHHE CXOJUMOCTH U
pacxoIuMOCTH 4uciaoBOro psaa. Cymma YHCIOBOrO psa Kak MNpelaen MOCIeT0BaTEIbHOCTH
qacTUYHBIX cymMM. CymMMa 4JIeHOB OECKOHEYHOW YOBIBAIOIICH T'€OMETPUYECKON IPOTPECCHHU.
CaotictBa cxomsmuxcs psinoB. Kpurepuit Komm. HeoOxoammoe ycioBrue CXOAMMOCTH Psija.
I'apmonnueckuit psa. [Ipusnaku cpaBHeHus. [Ipu3Haku CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSOB:
npusHak JlanamOepa, npusHak Komm, npusnak ['aycca, uHterpanbubliii npusHak. OO0O0IIeHHBIN
TrapMOHUYECKUHN psJl. 3HaAKOoUepeAyIoIUecs psaasl, pu3Hak JlelOHuna. AGCONIOTHAS U YCIOBHAS



CXOJIMMOCTHU YHCIIOBBIX PsAOB. JlocTaTouHbIE MPU3HAKU CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSOB,
npusHaku dupuxne u Abens. JeiictBus ¢ psgamu. beckoneunsie nponsseaeHus. CBA3b MEXIY
CXO/IMMOCTBIO OECKOHEUHBIX MPOU3BEICHUH U PSIOB.
Tema 27. @yHKIIMOHAIBHBIE PSIJIbI

OyHKIIMOHAIBHBIE PSJIBI, 00JIACTh CXOAMMOCTH, METOJIBI €e onpeseeHus. PaBHomepHas
cxoaumocTh. HeoOxoaumoe ycioBHE pPAaBHOMEPHOW CXOAUMOCTH (YHKIIMOHAIBHOTO psija.
[Ipu3Hak paBHOMEpHOHN cXoauMocTH Belepmrpacca, muddepeHImpoBanie U HHTETPUPOBAHNE
(GYHKIIMOHATIBHBIX PSAIOB.

Tema 28. CreneHHbIE PSIbI

Crenennble psabl. Pagumyc cxoauMocTu cTemneHHBIX psagoB. @opmynsl Jlamambepa u
Komm-Anamapa nans BbIYMCIEHUS pajMyca CXOOUMOCTU CTENEHHBIX psAAoB. PasznoxeHue
¢yHKkuMi B cremeHHble psubl, paasl Teinopa. JAuddepeHuupoBanrne W HMHTErpUPOBAHUE
CTEIEHHBIX PSAOB.

Tema 29. Psanp1r @ypbe

[TonsiTie 00 OPTOHOPMHUPOBAHHBIX cHUcTeMax M 00 obmeM psge Dypre. PaBHOMEpHOE
npuOIKeHNEe HeNPepbIBHON (PYHKIIMKM TPUTOHOMETPUYECKUMHU MHOTOWIeHaMu. AOCOIIIOTHAS U
PaBHOMEpHasi CXOJIUMOCTh TPUTOHOMEeTpuueckoro psaa dypse. [lounenHoe nHTErpUpOBaHUE U
nuddepeHIMpoBaHne TPUTOHOMETpHUEcKOro psia Oypee.

Tema 30. MaTpuiis

Ilonstne wmarpunpl. Marpunsl crnenuanbHoro Bujaa. Omnepanuu Haja  MaTpULAMMU.
JIuneiiHble omepanuy. YMHOXEHHE MAaTpull. TpaHCIIOHUPOBAHUE MAaTpHUIbl. DJIEMEHTApPHBIE
npeoOpa3zoBanusi Matpuil. [IpuBenenne marpunibl K cryneHvyarod Qopme. IlpuBegeHue x
TpanenueBuaHon (opme. [lpuBenenne k TpeyrodbHOW (opMe. Marpuilbl 3JI€MEHTapHBIX
npeoOpa30BaHUA.

Tema 31. Onpenenurenu

[TepecranoBku. Ilonstue onpenenurtensd. I[locTpoeHue omnpenenurtenss n-ro MOpsKa.
[Ipocreiimme cBoiicTBa ompenenurens. MuUHOpPH M anreOpanyeckue JONOJIHEHUs. Teopema
Jlannaca. OnpeaenuTeny BTOPOro U TPETHETO MOPSIAKOB.

Tema 32. O6paTHas matpuia

VYcnosue obpatumoctu. I[loHsTHE HEBBIpOKICHHON Matpuibl. [lonstue oOpaTHON
Matpuilel. CBoiicTBa 00paTHON MaTpuIlel. Berumcienue oOpaTHoi matpuibl. IlpuBeneHue x
nuaroHanbHoM opme. LU-pa3nokeHne MaTpuIlbl.

Tema 33. ['eomeTprUeCKHrEe BEKTOPHI

HamnpaBnennbie otpesku. CBoOOAHBINM BeKTOp. JIMHEHHBIE Olepanuyd HajJ BEKTOpPaMHU.

Bekrops!l Ha IPsIMOiA, Ha INIOCKOCTU U B IIPOCTPAHCTBE.
Tema 34. BBeeHue B TEOPUIO JIMHEHHBIX IIPOCTPAHCTB

BewectBeHHOE TMHENHOE TPOCTPaHCTBO. [IOHATHSA IMHEMHON 3aBUCUMOCTH U JIMHEWHON
HE3aBUCUMOCTU. ['€OMETpUYECKUH CMBICH JIMHEMHOW 3aBUCHUMOCTU. ba3uc M pa3MepHOCTb
nuHenHoro nmpoctpancTBa. Koopaunars! BekTopa. [lepexosn k apyromy 6asucy.

Tewma 35. BekTopHas anredpa

Koopaunater BekTopa. AddunHas cucrema koopawHaT. JleqeHue oTrpe3ka B JaHHOM
oTHoweHuu. [IpsMoyronbHbele KoOpauHaThL. [Ipoexknnu BekTopa M KoopauHathl. CKalsipHOE
npousBeneHue. BekropHoe W cMmemiaHHoe mpou3BeleHusA. llpeoOpazoBaHHe KOOpAMHAT.
OproronanbHas marpuua. [IpeoOpa3oBanue MpsIMOYTOJIbHON J€KapTOBOM CHUCTEMbI KOOPIMHAT
Ha IUIOCKOCTH U B IpocTpaHcTBe. [oaspHble KOOpANHATHI Ha IVIOCKOCTH U B IIPOCTPAHCTBE.

Tema 36. Cucremsl IMHEHHBIX anreOpanyeckux ypaBHEHUN



Cucrembl JIMHEWHBIX aIreOpandecKuX ypPaBHEHHI: COBMECTHBIE, HECOBMECTHEIE,
OIIPENIEIICHHBIE, HEOIPECIICHHBIE, ONHOPOAHbIE, HeOAHOpoaHbIe. PaHr MaTpuisl. Meron ['aycca
BbIUKCIIEHMsT paHra Matpuubl. Teopema Kponekepa-Kanemnu. ®dynpameHTanbHas cucTeMa
petieHni. CBsI3p MEXy pELICHUSIMH OJHOPOJHON U HEOJHOPOIHOM crCTEMaMH YPaBHEHHH.

Tema 37. MeToabl pelieHus: CUCTEM JTMHEHHBIX alNreOpandeckux ypaBHEHHHA

Pemienue cucrem JHMHEHHBIX YpaBHEHUW C KBaJIpaTHOM HEBBIPOKICHHOW MAaTpHUIICH:
npaBuio Kpamepa, Mmeron oOparHoii MaTpuiibl. Metop ["aycca uccienoBanus ¥ penieHus CHCTEM
YpaBHEHUU.

Tewma 38. AnreGpandeckre JMHUU U TTIOBEPXHOCTH TIEPBOTO MOPSIKA

[Tonatue 00 ypaBHEHHSX JTUHHM M MOBEPXHOCTH. YPaBHEHHUS NMPSMON HA IUIOCKOCTU U
IUIOCKOCTH B mpocTpaHcTBe. [lomymiockoct M moiynpocTpancTsa. IIpsimas Ha miockocTd u
IJIOCKOCTh B IIPOCTPAHCTBE B IPSMOYTOJIBHOM ACKAapTOBOM cucTeme KoopauHar. [Ipsmas B
IIPOCTPAHCTBE.

Tema 39. @yHKIIMSA KOMIUIEKCHOW EPEMEHHOU
[Tonstue pynkiuu KomIuiekcHoH nepemenHoi. [Ipenen. HempepsiBHOCTB.
Tewma 40. [IuddepennupoBanue GyHKIIMH KOMIUIEKCHON TIEPEeMEHHOM

[Tonstue aguddepenuupyemMoctu GyHKIIMH KOMIUIEKCHON mepeMeHHon. YcioBus Komm-
Pumana. CBoiicTBa aHanutudyeckux GpyHKIui. ['eoMeTpuiyeckuil CMbICT MPOU3BOAHON (DyHKIMH
KOMIUIEKCHOM MEPEMEHHOM.

Tema 41. DnemeHTapHble QYHKIIMH KOMIUIEKCHOW TIEPEMEHHOM

[Tponomxenne pyHkuuii ¢ aeifictBUTenbHOM ocu. CBOWCTBA 3JIEMEHTAPHBIX (DYHKITHIA.
Ananmutuueckoe mnpopokeHue. I[loBepxHocth Pumana. Cremennas (yHkmus u  GyHKIHS
Kyxosckoro. [TokazarenbHble U Tpuronomerpuueckue GyHkiuu. Jlorapupmuueckas GyHKIHA.

Tewma 42. UnTerpupoBanue pyHKIIMU KOMITJIEKCHON TTEPEMEHHOM

OcHosnbie cBolicTBa. Teopema Komu. Heonpenenénnsiii uaterpain. Materpan Komm.

Tewma 43. PazyioxeHne aHATUTHIECKON (YHKITUU B CTETICHHOU P

Psan Jlopana. O6Gmacts cxomumoctu psanga Jlopana. M3omupoBaHHBIE OCOOBIE TOUKH.

Krnaccudukamnust o0coObIX TOYEK OJHO3HAYHON aHATTUTUIECKON ()YHKITUH.
Tema 44. Teopus BeIUETOB

Beruer anamutuueckod (DYHKIMM B HM30JUPOBAHHON 0co0o0i Touke. OmnpenencHue u

(dbopMyIibl BeIYKCIIEHUS BbIueTa. Brruncienue onpenenéHHbIX HHTETPaIoB ¢ TOMOUIbIO BEIUETOB.
Tewma 45. Dx3amen
Cwm. mpunosxenue "Bonpocsl kK sk3aMeHy 2 cemecTp'.

IL1aHBbI cCeMUHAPCKHUX 3aHATHI

Tema 1. MHOXecTBa.

Bpewms - 0 yac.

OCHOBHBIE BOITPOCHI:

Tewma 5. [Ipenen Gyukimn.

Bpewms - 1 yac.

OCHOBHBIE BOITPOCHI:

1. 3ameuatenbHble npenensl. 2. OIHOCTOPOHHUE Npenenbl. 3. beCKOHEUuHO Malble U
O6eckoHeuHo Oosbre QyHKIUU. 4. DKBUBAIEHTHOCTh (QyHKIMA. [Ipenen pyHKIUN HECKOIBKUX
IIEPEMEHHBIX.



Tema 9. [IlpomsBomnple u auddepeHIransl  BBICIIMX — MOPSAIKOB. PackpbiTHe
HEOIIPEIEIECHHOCTEM.

Bpewms - 1 yac.

OCHOBHBIE BOIIPOCHI:

1. ®opmyna Jleitbnuna. 2. [IpaBuso Jlonurasns pacKpbITHs HEONIPEASICHHOCTEMH.

Tema 10. ®opmyna Teinopa.

Bpewms - 1 yac.

OCHOBHBIE BOITPOCHI:

1. IlpencraBieHre OCHOBHBIX JJIEMEHTApHBIX (yHKIMA 10 dopmysne MaknopeHa. 2.
[Tpumenenne popmynsl Telnopa Ui BEIYUCICHUS MTPEIEIOB (PYHKIUH.

Tema 11. Bo3pacranue n yosiBanue GpyHkiuu. JIokanbHbIE SKCTPEMYMBI.

Bpewms - 1 yac.

OCHOBHBIE BOIIPOCHI:

1. HeoOxoauMble U JOCTaTOYHBIE YCIOBUS dKCTpeMmyMa. 2. Hanbosnbiiee 1 HauMeHbIIee
3HaYeHUs PYHKIIMH Ha OTPE3KeE.

Tema 31. Onpenenureny.

Bpewms - 1 yac.

OCHOBHBIE BOIIPOCHI:

Teopema Jlammaca. PasmokeHue ompenenuTenss MATpPUIBl 1O CTPoKe (CTONOIy).
DopMyIibl It pacyéra ONpPeIeIUuTENIe BTOPOTO U TPETHETO MOPSIKOB.

Tema 35. Bekropnas anre6pa.

Bpewms - 1 yac.

OCHOBHBIE BOITPOCHI:

Tewma 36. Cuctempl TMHEHHBIX anTreOpandecKux ypaBHCHHUH.

Bpewms - 1 yac.

OCHOBHBIE BOITPOCHI:

Onpenenenne panra matpuiiel. Meton I'aycca BEIYMCIEHHS paHra MaTpULIbI.

Tema 39. @yHKIMS KOMIUIEKCHOM IEPEMEHHOM.

Bpewms - 1 yac.

OCHOBHBIE BOIIPOCHI:

Haxoxnenue npenena. MccienoBanue HENpEepbIBHOCTH.

6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUSA JJI51
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCS IO JTUCIUILINHE

6.1.1. OcHOBHBIE KaTeropuu y4eOHOU AUCHUIUINHBI JJIS1 CAMOCTOSITEILHOTO H3yUCHHUS:

Akcuoma — yTBEpXKICHHE, cojepxaiieecs B (HOPMYIHMPOBKAX OCHOBHBIX CBOMCTB
OpocTeHMX (QUryp, KOTOpOE HE JO0Ka3bIBaeTcsa. APryMEHTbl (DYHKIUM — BEJIUYMHBI U3
HEKOTOPOT0 MHOXKECTBA 3JIEMEHTOB (HA3bIBAEMOT0 00JIACTHIO OMpeneeHUs GYHKIIUN), KOTOPBIE
SBIISIOTCS MCXOJHBIMH JAHHBIMH U GYHKIIMM U KOTOPHIM COOTBETCTBYIOT 3HAUCHUSI (DYHKITUH.
Apudmerndeckuii KOpeHb N-d CTENEHM M3 4Yucia a — HEeOTPUIIATEIbHOE YHUCIIO, N-5 CTEICHb
KOTOpOTO paBHA a. APKKOCHHYC YHCJIa @ — TAKO€ YUCIIO0 U3 OTpe3Ka, KOCUHYC KOTOPOTO PaBeH a.
APKKOTAaHT€HC YHCIIa @ — TAKOE YUCIIO U3 MHTEpBaJIa, KOTAHT€HC KOTOPOTO paBeH a. ApPKCHHYC
yucia a — TaKOe YHCIIO M3 OTpe3Ka, CHHYC KOTOPOTrO paBeH a. APKTAaHT€HC YMClla a — TaKoe
YHCIO M3 WHTEpBaJla, TAHTCHC KOTOPOro paBeH a. Bekrop — maremaTHueckash abCTpakius
00BEKTOB, XapaKTEPU3YIOIIUXCS BEJIWYMHON U HANpaBICHHUEM (3TO HaNpaBICHHBIH OTPE30K).



Beicka3biBaHuE — 3TO SI3BIKOBOE 00pa30BaHUE, B OTHOIIEHUH KOTOPOTO UMEET CMBICII TOBOPUTH O
€ro MCTHMHHOCTU WM JOXHOCTU. ['papuk ¢ynkmumu f — MHOXKECTBO Bcex Touek (X; V)
KOOPJAMHATHOM IuIocKoCTH, TAe y = f (X), a X «rpoOeraeT» BCio 00JacTh onpeneneHus GpyHKIuu
f. I'padmuecknii MeTo — METO pelIeHHs 3a7auyl JIMHEHHOTO IPOrpaMMHUPOBAHUS, 3aJaHHON Ha
IUIOCKOCTH, T.€. COAEpIKalIel TOJIBKO ABE MepeMeHHbIe. JlecaTHUHBIN Jorapudm — Jorapudm 1o
ocHoBanmuto 10: g x = log 10 x. uddepeHunanbHoe UCUUCICHUE — pa3/iesl MaTeMaTHKH, B
KOTOPOM M3y4aroTCs IPOU3BOAHBIE M HX TMPUMEHEHUS K HCCICNOBaHHUIO (DYyHKIUIL.
Jloka3arenbCcTBO B JIOTMKE M MaTeMAaTHKE - LENb MPaBWIBHBIX YMO3AKIIOUEHHUH, BEAYIIUX OT
UCTUHHBIX TOCBIJIOK K JOKa3bIBA€MbIM Te3HcaM. JIOCTaTOUHOE YCIIOBHE — YCIOBHE, JOCTATOUHOE
JUIL TOTO, 4TOOBI JaHHOE YycioBHE coOmojanock. OmHAKO BO3MOXKHBI M JPyrUe€ BapHAHTHI,
KOTOpbIE HE BXOJAT B YTBEpXKIEHHE, HO /s KOTOPBIX BEPHO JIOCTaTOYHOE YCIIOBHE.
JlocToBepHOe cOOBITHE — COOBITHE, KOTOpOE 00fA3aTenbHO MPOU30MIET, ecnu Oyner
OCYILIECTBIICHA OMNpeJeNieHHass COBOKYIHOCTh YCJIOBUH. 3aKOHOMEPHOCTh — YCTOMUYMBAs CBS3b
MEXIy U3MEpIEeMbIMU IapaMeTpamMH, NOJy4YeHHas B pPE3ylbTaTe MPOBEICHMS SKCIEPUMEHTA
(ombITa). 3aKOHOMEPHOCTU MOTYT OBITH JAOCTOBEPHBIMH U CIy4alHBIMM 3aKOHOMEPHOCTSIMH.
3amkHyTast 007aCTh — 00JaCTh BMECTE C €¢ TpaHulieid. 3HaueHue GyHKIuH f B TOUKE X — YUCIIO
y, COOTBETCTBYIOLIee 4uclay X. VppaluoHalbHbIE ypaBHEHHsS — ypaBHEHHs, B KOTOPBIX IOA
3HAKOM KOpPHSI COJEP)KUTCS TiepeMeHHas. lMcmblTaHue — HAOMIOACHUE SIBJICHUSA, OIIBIT,
HKCIEPUMEHT, KOTOpbIE MOXKHO IPOBECTH MHOTOKpaTtHO. Mcxom — coObiTHe, pe3ynabTar
HEKOTOPOTO HCHBITAaHHUS, HE pPA3JIOKUMBl Ha JPYrUe COCTAaBHbIE YacTH (pe3yibTaThl) 3TUX
ucnbITaHuid. Ha ocHOBe MOHATHS 3JIEMEHTAPHOTO MUCX0/1a MOCTpOeHa (GOpMyia YMO3PUTEIEHOTO
nojacuera BeposTHocTed. KomOmHaTOpmka — pasnmen MaTeMaTHKH, W3Y4aloluid JTHCKPETHBIC
00BEKTHI, MHOYKECTBA (COUYETAHUS, MIEPECTAHOBKH, Pa3sMELCHHs U MEPEYUCICHUE JIEMEHTOB) U
OTHOILEHMSI HAa HUX (HampuMep, Y4aCTUYHOro nopsijika). KoopanHaTel BeKTOpa ¢ Ha4aJIoM B TOUKE
Al (x1; yl; z1) u xonmom B Touke A2 (x2; y2; z2) — ato uncna (x2 — x1, y2 — yl, z2 — z1).
Kopens n-if ctenenn u3 uuciia a — Takoe Yuciio, N-s1 CTeNeHb KOTOPOro PaBHA a.

Jlorapudm uucna b Mo OCHOBaHUIO a — IIOKa3aTesb CTEICHH, B KOTOPYIO HY’)KHO BO3BECTH
OCHOBaHME a, YTOObI MONY4uTh yucio b. Jlorapudmuueckass (yHKIHS C OCHOBAaHHEM a —
¢ynkuus, 3aganHas gopmynoil y = loga x. MaremaTnueckas Mojenb — (opManbHas cxema
peanbHOrO0 00BEKTa (mporecca, MpoOIEeMbl), COCTABICHHAs C IOMOIIBIO MaTeMaTHYECKUX
0003HaYEHHI, CHMBOJIOB U COOTHOIIIEHUH. MHOKECTBO — COBOKYITHOCTD 3JIEMEHTOB (IIPEIMETOB,
bU3MYeCKuX OOBEKTOB W T.N.), OOBEIWHEHHBIX B €IMHOE IIEJIO€ IO HUMEIONIMMCS Y HHX
cBoicTBaM (1BET, pa3mep, U T.1.). HarypanbHbiii torapudm — torapudm 1mo oCHOBaHHIO €: In X
= logex. HeoOxomumoe ycioBue — yciaoBUe, 0€3 KOTOPOTO JIaHHOE YTBEPKICHHUE
HecocTosTeNnbHO. O/HAaKO MOTYT CYIIECTBOBaTb W JIPYT'ME BapuaHThl, JUISI KOTOPBIX
HeoOxonuMmoe ycioBue cobmonaercs. Heuetnas ¢pynkuus — Qynkuus f, ecnu mist ar06oro X u3
e¢ obnactu ompenenenus f (—x) = — f (x). OOparumass QyHKIUSA — QYHKUUSA, TPUHUMAIOIIAS
Ka)X/10e CBOE 3HaUCHHE B €IMHCTBEHHOW TOUKe 00xacTu omnpeaeneHus. OOMuU nepreHIuKysp
JIBYX CKpPELIMBAIOIIUXCA MPSIMBIX — OTPE30K C KOHI[AMM Ha 3THX HPAMBIX, SBISIOLIUICS
NEePHEHANKYISIPOM K KaK10i 3 HuX. O0beuHeHne MHOKECTB A 1 B — MHOXeCTBO, cocTosiee
U3 BCEX 2JIEMEHTOB, KOTOPbIE MPUHAAJIEkKAT XOTA Obl OHOMY U3 MHOXecTB A uiu B. Otpe3ok —
YacTh NPAMOM, KOTOPask COCTOUT U3 BCEX TOUYEK 3TOM MPSIMOM, JIEKAILINUX MEXY IBYMs JaHHBIMU
e¢ Toukamu. [lapannenpHbple TIUIOCKOCTH — IUIOCKOCTH, KOTOphIE HE IIEPECEeKaroTCH.
[MapannenbHble TpsMbIe — MPsIMbIE, KOTOPBIE JIEKaT B OJHON IJIOCKOCTH M HE MEPECeKaroTCs.
[TapannenbHblii IepeHoC B MPOCTPAHCTBE — TaKOE MpeoOpa3oBaHue, MIPU KOTOPOM MPOU3BOJIbHAS
TOYKa (X; y; Z) QUTyphI IEPEXOIUT B TOUKY (X+a; y+b; z+c), riae uucna a, b, ¢ oIHU U T Ke AJis



Bcex Touek (X; y; z). IlepBooOpasnas mis dyHkuuu f Ha 3amanHOM TIpoMeyTKe — GyHKius F,
€CJI IS BceX X U3 AToro mpomexyrtka F (x) = f (x). [lepeceuenne (MHOKECTB) — MHOXKECTBO,
COCTOSIIIEE M3 DJIEMEHTOB, IPHUHAUIEKAIIMX CTPOrO U NEPBOMY, U BTOPOMY MHO>KECTBaM.
[Mepuoanueckast pyukums ¢ nepuogom T — hynkuus f, ecau nms mo0Ooro X U3 00JIaCTH 3HAYCHUS
aToi (GyHKIMU B Toukax X, X —I u x+T paBue, 10 ecth f (x+T) = f (x) = f (x-T).
[lepienauKkymnsip, ONYIIEHHBIA W3 JaHHOM TOYKM HA J@HHYK IUIOCKOCTh — OTpPE3OK,
COCUHSIONINNA TAaHHYIO TOYKY C TOYKOM IUIOCKOCTH U JIeKAIIUK HAa MPSIMOU, IEPIICHAUKYIISIPHON
wiockoctd. KoHen 3Toro oTpeska, Jexamuid B IJIOCKOCTH, HAa3bIBAETCS OCHOBAaHHEM
neprneHaukynapa. [lepneHaukynspHble MpsiMble — TpsIMble, MEpeceKarolIrecs: Moa MPSIMbIM
yrioMm. [loBTOpeHHEe n 3JIeMEHTOB B m S4YEeHKax — KOJUYECTBO MOBTOPEHHS JIIOOOr0 YMCIa N
Pa3IUYHBIX W/WIH OJMHAKOBBIX JJIEMEHTOB B JI0OOM mopsiake m pa3. [loBropeHus dacrto
UCTIONIBE3YIOTCSl B TEOPUU KOJAUPOBaHMs JaHHBIX. [loBTOpHAsI BEIOOpKA — BBIOOPKA, TPU KOTOPOM
0TOOpaHHBIM 0OBEKT BO3BPAIIIAETCS MOCIE MPOBEACHUS 00CIeI0BaHUs OOpaTHO B F€HEPAIBHYIO
COBOKYIHOCTh. [lOAMHOXKECTBO — MHOXECTBO JJIEMEHTOB, ILIEJIMKOM BXOJSIIEe B JIpyroe
MHOkecTBO. [locTossHHas — QyHKIMsA, KOTOpas Ha BCEW CBOCH 00JIaCTH OMPEICICHHUS HMEET
MOCTOSTHHOE 3HaYeHue (Hanmpumep: y = 2). I'paduk mocTOSTHHON — npsiMast TUHUS, MTapajuieTbHas
ocu abcmucce. [loka3zarenpHas GyHKIMS ¢ OCHOBaHHEM a — QYyHKIMSI, 3a/laHHast GOpMyJIoN y = a
X (toe a 0, a 1). [TonynpsiMass uam ayd — 3TO 4acTb NPAMOM, KOTOpas COCTOMT M3 BCEX TOUYEK
ATOH MpSAMOM, JEKAUMX IO OJHY CTOPOHY OT JaHHOM €€ TOYKM. OJTa TOYKAa HAa3bIBAETCS
Ha4aJIbHOW TOYKOW MOJIYIPSIMON. Pa3iinuHble OynpsiMble OAHONW U TOM K€ MPSIMOU, UMEIOLINE
OOIIyI0 TOYKY, HA3bIBAIOTCS JONOJHHUTENbHbIMH. llpuparieHue He3aBUCUMOW NEepEeMEHHOM
(mpupamienue aprymenta) B Touke X0 — pasHocth X — X0, o6o3Hawaercs X. [lpupamienue
¢byakuum f B Touke X0, COOTBETCTBYIOIIEE MPUPAIIEHUIO X —pa3HOCTh f (x) — f(x0) = f (x0 + x) —
f (x0).

[IpousBonnas ¢yuknuu f B Touke X0 — 4MCIO, K KOTOPOMY CTPEMHUTCS Pa3HOCTHOE
OTHONICHHE MpPH X, cTpemsuieMcs K Hymo. [IpsMoil koHyC — eciau mpsmMas, COeIUHSIOIas
BEpIIMHY KOHyca C IICHTPOM OCHOBaHUS, NEPIEHIUKYJIApHA IUIOCKOCTH OCHOBaHUS.
Pa3memiennss — pasmelieHusIMH M3 N 3JIEMEHTOB IO M 3JIEMEHTOB (M N) Ha3bIBAIOTCA
KOMOWHAIINH, COCTABIICHHBIC U3 JAHHBIX N 3JIEMEHTOB IO M 3JIEMEHTOB, KOTOPHIE OTIMYAIOTCS
00  caMHMM  JJIEMEHTaMH, JHOO  TMOpSAAKOM  3JIEMEHTOB.  PaccrosHHMe — MEXIy
CKpEIIMUBAIOIIUMHUCA MPSIMBIMU — JUTMHA UX OOIIETO MepreHIuKyisipa. PaccTosHue ot nmpsamoii 10
napaieIbHON €M IUIOCKOCTH — PAcCTOSIHUE OT JIF00OW TOYKM ATOW MPSMON J0 TIJIOCKOCTH.
PesynbTar (McnbITaHus ) — OJTHO W3 BO3MOXHBIX 3HAUCHHH CITy4ailHOW BEJTMYHMHBI, TOTYYECHHOH B
pe3ynbrare ucnbiTaHus. Eciny Bce 3aKOHOMEPHOCTH U BXOZSIINE B HUX BEIMYUHBI JOCTOBEPHBI
(OOHO3HAUHBI), TO TMOJYYCHHBIH pe3yabTaT OydeT JOCTOBEPHBIM U eNUHCTBEHHBIM. CHHYC U
KOCHHYC — YHCIIOBbIE (DYHKIIUH, 33JJaHHbIE COOTBETCTBEHHO (OPMYJIaMU y = Sin X U y = COS X.
Cunyconna — rpaduk cunyca. CkKaJspHOE NpOU3BEIEHHE BEKTOPOB — 3TO YHCIO, PAaBHOE
IIPOU3BEECHUIO JUIMH 3TUX BEKTOPOB HAa KOCHUHYC yriia MexAy HuMu. CKkperuBarommecs npsimble
— TMpsIMBbIE, KOTOpPHIE HE IMEpPeceKaroTcss W He JiexaT B OAHOW mmiockocTu. CoueTaHuss —
coueTanueM u3 n no k HaszpiBaeTcss Habop k 3eMeHTOB, BHIOPAHHBIX W3 JTAHHBIX N 3JIEMEHTOB.
Crenennas ¢yHkuus — QyHkusa, 3amanHas dopmynoir f (x) = ax . CreneHp uymcia a ¢
palMOHANIBHBIM IOKAa3aTeJeM I' = , IJIe M — LEeJ0e YUCiIOo, a N — HaTypajbHoe uucio. Cymma
BekTopoB (al; a2; a3) u (bl; b2; b3) — »to Bektop (al + bl; a2 + b2; a3 + b3). Taurenc u
KOTaHTEHC — YHCIIOBbIEe (PYHKIIMH, 33aJJaHHBIE COOTBETCTBEHHO (hopMmyrnamu y = tg X U y = ctg X.
Tanrenconna — rpadpuk QyHKIUH tgX. TOXKIECTBO — pPaBEHCTBO BBIPAKEHUH C OJHOW WM
HECKOJIbKUMH TIEPEMEHHBIMH, JICBasi U IpaBas YaCTH KOTOPOTO MPHHUMAIOT PAaBHBIC 3HAUCHUS



NpU  BCEX JIOMYCTHUMBIX 3HAYCHUSX TEPEeMEHHBIX. TpexrpaHHbiid yrona (abc) — dwurypa,
cocTaBlieHHass W3 Tpex Iulockux yriioB (ab), (bc), (ac). Yrom B 1 pagman — 5T0 Takou
LEHTPAJIbHBIA YIOJl, JUIMHA AYTH KOTOPOro paBHA PagnyCy OKPYKHOCTU. YTOJI MEXKIY IIPSIMOM U
IJIOCKOCTBIO — YIOJl MEXKIY OTOM MNpAMOM M €€ MPOEKIUEH Ha IUIOCKOCTh. YTOJI MEXIY
CKPEIIMBAIOIIMMHUCA NPSAMBIMH — YIOJI MEXAy IEpPECEKAIOUMMUC] MPSAMBIMH, KOTOpBIE
napajuleJbHbl JaHHBIM CKpeIlMBalOmUMcs OpsMbiM. DopMynna — MaTeMaTH4YecKoe OIHCaHue
¢buznyecKoil 3aKOHOMEPHOCTH, BBIPRXKEHHOE B BUJE YPaBHEHHS W MO3BOJIAIONIEE OJHO3HAYHO
ONpeAeNuTh pe3yabTaT HUCXO0Ja MO BXOAAMKUM B (GopMyly mepeMeHHbIM. DyHKuuI —
MaTeMaTUYeCKOE MOHITHE, OTPaKaIoIlee CBA3b MEXAY dSJIEMEHTAMU Pa3IMYHBIX MHOXKECTB.
bonee TOuYHO, 3TO «3aKOH», 1O KOTOPOMY KaXIOMY D3JIEMEHTY OJHOTO MHOXKECTBa
(Ha3pIBaeMOMY 00JIaCTBIO ONPE/IEICHHUS) CTABUTCS B COOTBETCTBHE HEKOTOPBIH 3JIEMEHT APYroro
MHOXeCTBa (Ha3bIBaeMOro o0yacTbio 3HaueHuid). YerHas (yHkuus — Qynkuus f, ecam s
mro0oro x u3 e¢ obnactu onpenenenus f(—x) = f(x).

6.1.2. 3agaHus A1 MOBTOPEHUS U YIITyOIeHUS TPHOOPETAEMBIX 3HAHHH.

No Kon pesynbrara Sananns
0o0yJeHMS

1 OIlK-1-31 3ananue 1, cMm. npunoxenue 6.1

2 OIIK-1-31 3aganue 2, 3, cM. npusoxeHue 6.1

3 OI1K-1-32 3aganue 4, 5, cM. npunoxenne 6.1

4 OIIK-1-32 3aganue 6, 7, cM. npuoxkeHne 6.1

5 OI1K-1-33 3aganne 8-12, cMm. npunoxenue 6.1
6 OIIK-1-33 3ananue 13-16, cm. nmpunoxenue 6.1
7 OIIK-1-34 3apmanue 17-18, cm. mpunoxenue 6.1
8 OI1K-1-34 3aganue 19, cMm. mpunoxxerne 6.1

9 OIIK-1-35 3aganue 20, cM. iputokerne 6.1

10 OIIK-1-35 3aganue 21, cMm. mpunoxenue 6.1

11 OIIK-1-36 3aganue 22-23, cM. npunoxkenue 6.1
12 OIIK-1-36 3aganue 24, cMm. mpunoxenue 6.1

13 OIIK-1-37 3aganne 25-26, cM. iprinoxkerne 6.1
14 OIIK-1-37 3aganue 27, cM. ipritokerne 6.1

15 OIIK-1-38 3aganue 28-29, cM. nmpunoxenue 6.1
16 OIIK-1-38 3aganue 30-31, cM. mpunoxxenne 6.1
17 OIIK-1-39 3aganne 32-33, cMm. mpunoxkerne 6.1
18 OIIK-1-39 3aganue 34, cMm. putokerne 6.1

19 OIIK-1-310 3aganue 35, cM. ipuitokerne 6.1
20 OIIK-1-310 3aganue 36, cM. mpuinoxenue 6.1

6.2. 3aganus, HarpaBJieHHbIE Ha (POPMUPOBAHHUE POPECCUOHATBHBIX YMEHUI.

Kon pesynberaTta

No 3amanus
o0yyeHus
21 OIIK-1-V1 3aganus 37-38, cM. mpwioxenue 6.2
22 OIIK-1-V1 3agaaus 39-40, cm. npwioxenue 6.2
23 OIIK-1-Y2 3ananus 41-42, cm. npunoxenue 6.2
24 OIIK-1-V2 3aganus 43-44, cm. npunoxenue 6.2
25 OIIK-1-VY3 3ananus 45-46, cMm. npunoxenue 6.2
26 OIIK-1-V3 3aganus 47-48, cM. ipwioxenue 6.2
27 OIIK-1-V4 3agaaus 49-50, cMm. npwioxenue 6.2
28 OIIK-1-Y4 3aganus 51-52, cMm. npunoxenue 6.2
29 OIIK-1-VY5 3aganus 53-54, cMm. npunoxenue 6.2

30 OIIK-1-Y5 3anmanus 55-56, cMm. mpusnoxkenue 6.2




31 OIIK-1-Y6 3anmanus 57-58, cMm. mpunoxkenue 6.2
32 OIIK-1-Y6 3agaaus 59-60, cMm. nmpwioxenue 6.2
33 OIIK-1-V7 3aganus 61-62, cMm. pwioxenue 6.2
34 OIIK-1-Y7 3ananus 63-64, cMm. npusoxkenue 6.2
35 OIIK-1-Y8 3anmanus 65-66, cMm. mpunoxenue 6.2
36 OIIK-1-Y8 3anmanus 67-68, cMm. mpunoxkenue 6.2
37 OIIK-1-Y9 3aganus 69, cMm. puwioxeHne 6.2
38 OIIK-1-Y9 3aganus 70, cMm. iputoxeHne 6.2
39 OIIK-1-Y10 3ananus 71, cM. npuwiiokeHue 6.2
40 OIIK-1-Y10 3anmanus 72, cM. npuwiiokeHue 6.2

6.3. 3anmanus, HampaBleHHbIE Ha (opMupoBaHHE MNPO(ECCHOHANBHBIX HABBIKOB,

BJIAJICHH.

No Kon pesynberaTta ananms
o0yyeHus

41 OIIK-1-B1 Brmmonaenwne 3aganmii 73-74, cM. ipuiiokenne 6.3
42 OIIK-1-B1 Brimonaenwne 3aganmii 75-76, cM. ipriiokeHne 6.3
43 OIIK-1-B2 Brinonnenue 3aganuii 77-78, cM. npunoxenue 6.3
44 OIIK-1-B2 Breinonnenue 3aganuii 79-80, cM. npunoxenue 6.3
45 OIIK-1-B3 Breinonnenue 3aganuii 81-82, cM. npunoxenue 6.3
46 OIIK-1-B3 Brmonaenwne 3aganmii 83-84, cM. npuiioxkenne 6.3
47 OIIK-1-B4 Brmonaenwne 3amganmii 85-86, cM. npuiiokenne 6.3
48 OIIK-1-B4 Brinonnenue 3aganuii 87-88, cM. npunoxenue 6.3
49 OIIK-1-B5 Breimnonnenue 3aganuii 89-90, cM. npunoxenue 6.3
50 OIIK-1-B5 Brmonmaenwne 3agaamii 91-92, cM. npuimoxkenne 6.3
51 OIIK-1-B6 Brmonaenwne 3agaamii 93-94, cM. npuiioxkenne 6.3
52 OIIK-1-B6 Brmmonaenwne 3agaamii 95-96, cM. npuiioxkenne 6.3
53 OIIK-1-B7 Breinonnenue 3aganuii 97-98, cM. npunoxenne 6.3
54 OIIK-1-B7 Breinonnenue 3aganuii 99-100, cMm. npunoxkenue 6.3
55 OIIK-1-B8 Brmonaenwne 3amaamii 101-102, cM. mpmioxerne 6.3
56 OIIK-1-BS8 Brmonaenwne 3amanmii 103, cMm. mpuinoxenue 6.3
57 OIIK-1-B9 Breinonnenue 3aganuii 104-105, cM. npunoxenue 6.3
58 OIIK-1-B9 Breinonnenue 3aganuii 106, cM. npunoxenue 6.3
59 OIIK-1-B10 Breinonnenue 3aganuii 107, cM. npunoxenue 6.3
60 OIIK-1-B10 Brmonmaenwne 3amaamii 108, cm. mpuinoxenue 6.3

7. ®OHJI OIEHOYHBIX CPEJICTB JUISI TPOBEJAEHWS TEKYIIETO
KOHTPOJISI M TIPOMEKYTOUYHOI ATTECTALIMM OBYUYAIOIAXCS 110
TUCHATIIAHE (MOJTYJTIO)

7.1. Cpencrsa OLEHUBaHUS B X0/I€ TEKYIIETO KOHTPOJIA:

- THCbMEHHBIE KpaTKUE OMPOCHI B XOJ€ ayJUTOPHBIX 3aHATUN Ha 3HAHUE KaTeropui
y4eOHOM TUCITUTLINHBI,

- 3aJIaHMsI U YIIPAXKHECHUS, PEKOMEHTyeMbIe JIJISl CAMOCTOSTEIILHON paOOThI;

- IpaKTHYecKasi paboTa Ha CEMUHAPCKUX 3aHATHUSIX;

- KOHTPOJIbHBIE PA0OTHI;

- OTBETHI HA BOIIPOCHI IIPU TIOJrOTOBKE K 3a4eTaM, SK3aMEHaM.

7.2. ®OC 151 TEKYIIETO KOHTPOJIA:

Kon pesynberaTta

06yueHHs DOC Texy1ero KOHTPOJIs




1 OIIK-1-31 3apanue 1, cM. npunoxenne 6.1

2 OI1K-1-31 3aganmue 2, 3, cM. npuioxkenne 6.1

3 OIIK-1-32 3aganmue 4, 5, cM. npuoxkenne 6.1

4 OI1K-1-32 3ananue 6, 7, cM. npuioxenue 6.1

5 OIIK-1-33 3apmanue 8-12, cM. npunoxenue 6.1

6 OIIK-1-33 3apmanue 13-16, cMm. mpunoxenue 6.1

7 OI1K-1-34 3aganne 17-18, cMm. mpunmoxkerne 6.1

8 OIIK-1-34 3aganue 19, cMm. mpunoxxerne 6.1

9 OIIK-1-35 3anmanue 20, cM. npuwiiokenue 6.1

10 OIIK-1-35 3aganue 21, cMm. mpunoxenue 6.1

11 OIIK-1-36 3aganue 22-23, cM. puioxkerne 6.1

12 OIIK-1-36 3aganue 24, cM. ipuitokerne 6.1

13 OIIK-1-37 3aganue 25-26, cM. pritoxkerne 6.1

14 OIIK-1-37 3aganue 27, cM. mpuinoxenue 6.1

15 OIIK-1-38 3aganue 28-29, cM. nmpunoxenne 6.1

16 OI1K-1-38 3aganne 30-31, cMm. mpumoxkerne 6.1

17 OIIK-1-39 3aganne 32-33, cMm. mpunoxkerne 6.1

18 OIIK-1-39 3aganue 34, cMm. mpunoxenue 6.1

19 OIIK-1-310 3aganue 35, cM. mpunoxenue 6.1

20 OIIK-1-310 3aganue 36, cM. mpuioxenue 6.1

21 OIIK-1-V1 3aganus 37-38, cM. mpwioxenue 6.2

22 OIIK-1-V1 3agaaus 39-40, cm. npwioxenue 6.2

23 OIIK-1-Y2 3ananus 41-42, cm. npunoxenue 6.2

24 OIIK-1-V2 3aganus 43-44, cm. npunoxenue 6.2

25 OIIK-1-Y3 3aganus 45-46, cMm. ipwioxenue 6.2

26 OIIK-1-Y3 aganus 47-48, cm. pwioxenue 6.2

27 OIIK-1-V4 3agaaus 49-50, cm. nmpwioxenue 6.2

28 OIIK-1-Y4 3aganus 51-52, cMm. npunoxenue 6.2

29 OIIK-1-VY5 3aganus 53-54, cm. npunoxenue 6.2

30 OIIK-1-V5 3aganus 55-56, cMm. npwioxenue 6.2

31 OIIK-1-Y6 3aganus 57-58, cm. nmpwioxenue 6.2

32 OIIK-1-Y6 3aganus 59-60, cMm. npuwinoxenue 6.2

33 OIIK-1-Y7 3anmanus 61-62, cMm. mpusoxkenue 6.2

34 OIIK-1-Y7 3ananus 63-64, cMm. mpusoxenue 6.2

35 OIIK-1-V8 3aganus 65-66, cMm. pwioxkeHue 6.2

36 OIIK-1-V8 3aganus 67-68, cMm. pwioxenue 6.2

37 OIIK-1-Y9 3ananus 69, cM. npuwiiokeHue 6.2

38 OIIK-1-Y9 3ananus 70, cM. mpuwiiokeHue 6.2

39 OIIK-1-Y10 3aganus 71, cMm. puioxerne 6.2

40 OIIK-1-V10 3aganus 72, cM. IpuwiioxeHne 6.2
Brmonaenwne 3aganmii 73-74, cM. ipmiiokerune 6.3 CemuHaps! K Teme 1,2

41 OIIK-1-B1 " "
KontponbHas pabota, cM. npunoxenue "KonrponsHas paborta
Brinmonnenue 3amanuit 75-76, cMm. npuioxenue 6.3 CeMHHaphl K Teme

42 OIIK-1-B1 " ,
26-28 KonTponpHas pabota, cMm. npuinoxenue "KonrponsHas pabora'
Brmmonaenne 3amanuit 77-78, cMm. mpuioxenune 6.3 CeMHHApHI K TeMe

43 OIIK-1-B2 " "
29-31 KonrponbHas pabota, cM. npunoxenune "KonrpospHas paborta
Brinonnenue 3amanuit 79-80, cMm. mpuioxenue 6.3 CeMHHApHl K Teme

44 OIIK-1-B2 " ,
35-36 KonTpoasHas pabota, cM. mpmiiokerne "KonTpoiasHas padboTa"
Brmonaenne 3amanuit 81-82, cMm. mpuioxenue 6.3 CeMHHApHI K TeMe

45 OIIK-1-B3 " "
29-31 KonrposbHas pabota, cM. cM. npuokenue "KonTponasHas paboTta
Brinonnenue 3amanuit 83-84, cMm. mpuioxenue 6.3 CeMHHAphl K Teme

46 OIIK-1-B3 " \
35-36 KonTpoasHas pabota, cMm. pmiiokerne "KonTpoiasHas padboTa"
Brmmonaenne 3amanuit 85-86, cM. mpuioxenue 6.3 CeMHHApHI K TeMe

47 OIIK-1-B4 " "
26-28 KonrponbHas pabota, cM. npunoxenune "KonrpospHas paborta

48 OIIK-1-B4 Breinonnenne 3amanuilt 87-88, cM. mpusokeHue 6.3 CeMuHapbl K TeMe




35-36,37 KontponbHas pabota, cMm. npusioxkerne "KonrponpHas padora”

Brmonmrenne 3amannii 89-90, cm. npmioxenue 6.3 CeMuHapw K Teme 4-

49 OIIK-1-B5 ,, "
24 KontpoinbHas pabora, cMm. nnpuinoxenne "KorrponbHaas pabora
Bremmonnenue 3amanuit 91-92, cMm. mpunokenue 6.3 CeMuHapbl K TeMe

50 OIIK-1-BS e "
39-43 KontponpHast pabota, cM. mpuioxkenue "KoHnTponbpHas padoTta
Brmonaenne 3amaauii 93-94, cm. npuioxenne 6.3 CemuHapsl K TeMe 3

51 OIIK-1-B6 " "
KouTponbHas pabota, cMm. npuioxerue "KoHTposbsHas padoTa

52 OIIK-1-B6 Brinonnenue 3aganuit 95-96, cM. npunoxxkenue 6.3
Brimonnenune 3amanuit 97-98, cm. mnpunoxenue 6.3 Cemunap 32

53 OIIK-1-B7 " - N
KouTponbHas pabota, cMm. npuioxerue "KoHTposbHas padoTa
Brmomaenne 3amanuii 99-100, cm. npunmoxkenne 6.3 Cemunapsl 33-34

54 OHK'l 'B7 " n
KonrtponbHas pabota, cM. npunoxenue "KoHrponsHas paborta
Bremmonnenue 3aganmii 101-102, cm. npunoxenue 6.3 CeMuHaphl K TeMe

55 OIIK-1-B8 . "
39-40 KonTpoasHas pabota, cMm. pmioxenue "KoHrponsHas paboTa
Brmonmaenne 3aganus 103, cm. npunoxenue 6.3 CemuHaps! kK Teme 41-

56 OHK'l 'BS " n
43 KonTponrHast paboTa, cM. npuiokeHue "KonrposibHas paboTa
Bremmonnenue 3aganuii 104-105, cm. npunoxenue 6.3 CeMuHaphl K TeMe

57 OIIK-1-B9 . "
39-40 KonTpoarsHas pabota, cMm. pmioxenue "KoHrponsHas pabora
Brmonaenne 3aganus 106, cm. npunoxenue 6.3 CemuHaps! kK Teme 31-

58 OIIK-1-B9 " "
43 KonTponpHast paboTa, cM. npunokeHue "KoHTposibHas paboTa
Bremmonnenue 3amanus 107, cm. npunoxenue 6.3 CemuHap k Teme 35

59 OIIK-1-B10 " iy "
KouTponbHas pabota, cMm. npuiioxerue "KoHTposbHas padboTa
Brmonmaenne 3amanus 108, cMm. npwiokenne 6.3 CemuHap k Teme 36

60 OIIK-1-B10 " "
KontponbHas pabota, cM. npunoxenue "KoHrponsHas paborta

7.3 ®OC st TpOMEKYTOUHOM aTTECTAIlUU:
3ajgaHus A OLEHKHU 3HAHUM.
o Kon pesynbrara Saxanus
o0yyeHus

1 OIIK-1-31 Bonpocs! k sx3amenam 32-34, cm. npuiiokeHue "Bonpocs! K 3x3ameHy”

2 OIIK-1-31 Bormpocs! k sk3amenam 58-67, cM. nmpuiioxkenue "Bompocs! k dk3aMeHy"

3 OIK-1-32 Bonpocm"K sk3ameHaM 1-8, 9-15, cm. mpuioxkeHnne "Bomnpocsr k
9K3aMEHY

4 OI1K-1-32 Bonpocs! k sx3ameHam 98-99, cm. npusokenue "Bonpocs! k 3k3amMeHy"”

5 OI1K-1-33 Bormpocs! k sk3amenaM 76-85, cMm. nmpuiioxenue "Bompock! k dk3aMeHy"

6 OI1K-1-33 Bormpocs! k ax3amenam 92-97, cm. nmpuioxenue "Bomnpock! k dk3aMeHy"

7 OITK-1-34 Bonpocm"K ak3aMeHaM 25-28, 35-52, cM. npunoxenue "Bompock! k
9K3aMEHY

8 OI1K-1-34 Bonpocs! k 5k3ameHaM 58-67, cM. npuitokeHue "Bonpock! k 3k3amMeHy"”

9 OIIK-1-35 Bormpocs! k sk3amenam 16, cMm. npunoxenue "Bompock! k dk3aMeHy"

10 OIIK-1-35 Bormpocs! k sx3amenam 17-18, cm. mpuioxenue "Bonpocs! k dk3aMeHy"

1 OIK-1-36 Bonpocmnx ak3ameHaM 19-24, 32-34, cM. npunoxenue "Bompocs! k
9K3aMEHY

12 OIIK-1-36 Bormpocs! k ax3amenam 53-57, cMm. npuiioxkenue "Bompock! k dk3aMeHy"

13 OIK-1-37 Bonpocm"K sk3amenaMm 100-103, cm. mpuioskenue "Bompocsr k
9K3aMEHY

14 OIK-1-37 Bonpocmnx sk3ameHaM 104-107, cm. npuiioskenue "Bomnpocs! k
JK3aMeHy

15 OI1K-1-38 Bormpocs! k sx3amenam 68-70, cMm. nmpuioxenue "Bompock! k dk3aMeHy"

16 OITK-1-38 Bonpocs! k sk3amenam 71-75, cMm. npusioskeHue "Bonpock! K 3k3aMeHy"”

17 OIIK-1-39 Bomnpocs! k sx3amenaM 86-89, cm. npunoxenue "Bonpockl kK sk3aMeny"

18 OI1K-1-39 Bonpocs! k sx3amenam 90-91, cm. npusioskenue "Bonpock! K 3x3aMeHy"”

19 OIK-1-310 Bormpocs! x sx3amenam 108-109, cm. mpunoxkenue "Bompocsr k

dK3aMeHy"




| OIK-1-310

| Bonpocs! k sx3amenam 110, cm. npunoxenue "Bonpockl K 9k3aMeHy"

3agaHus 1)1 OLICHKH YMEHUH.

Kon pesynberaTta
00yJeHIS

Bamanus

OIIK-1-¥1

B kauecTBe GOHIOB OIIEHOYHBIX CPEICTB JIJISl OIICHKH YMEHUH
00yJaroerocst UCMOMb3YIOTCS 3a/1aHus 37, pPEKOMEH/IOBAHHBIC TSI
BBITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pa3zaen 6.2), cM.
npuioxenue 6.2

OIIK-1-¥1

B kadecTBe OHIOB OIIEHOYHBIX CPEJICTB ISl OIIEHKH YMEHUH
00yJaromerocst UCMoIb3YIOTCS 3a1aHus 38, pPeKOMEHIOBAHHBIC IS
BBITIOJTHCHHS B YAChl CAMOCTOSITEIIBHON PaboThI (pazaen 6.2), cM.
npuiIoxenne 6.2

OIIK-1-Y2

B kauecTBe OHIOB OIICHOYHBIX CPEICTB IS OIICHKU YMEHHMA
00yJaroIerocst UCMOIb3YIOTCS 3a1aHus 39, pEeKOMEHIOBAHHBIC IS
BBITIOJTHCHHS B 9aChl CAMOCTOSTEIBHON PaboThI (pazaen 6.2), cM.
npuioxenne 6.2

OIIK-1-Y2

B kadecTBe pOHIOB OIICHOYHBIX CPEACTB sl OLIEHKH YMEHUH
00ydJaromerocs UCTIONb3YIOTCs 3aaanus 40, peKOMEHIOBaHHBIE AJIS
BBITIOJTHCHHS B YAChl CAMOCTOSTEIIBHON PaboThI (pazaen 6.2), cM.
pUIoKeHue 6.2

OIIK-1-VY3

B kauecTBe OHIOB OIICHOYHBIX CPEICTB ISl OIICHKU YMCHHMA
00yJaroIerocst HCIONML3YIOTCS 3aaanus 41-42, peKoMEH0BaHHBIC IS
BBITIOJTHCHHS B YaChl CAMOCTOSTEIIBHON PaboTHI (pazaen 6.2), cM.
puIoKeHue 6.2

OIIK-1-VY3

B kauecTBe OHIOB OIICHOYHBIX CPEICTB IS OIICHKU YMEHHMA
00yJaroIerocst HCIONML3YIoTCs 3aaanus 43-44, peKoMEH0BaHHBIC IS
BBITIOJTHCHHS B 9AChl CAMOCTOSTEIIBHON paboThI (pa3aen 6.2), cM.
puIokeHue 6.2

OIIK-1-Y4

B kauecTBe OHIOB OIICHOYHBIX CPEICTB IS OIICHKU YMEHHMA
00yJaroIerocst HCIONMB3YIOTCS 3adaHus 45-46, peKOMEHIOBaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSTENILHOM paboThI (pa3zaen 6.2), cM.
puIoKeHue 6.2

OIIK-1-Y4

B kadecTBe (pOHIOB OIIEHOYHBIX CPEJICTB ISl OIIEHKH YMEHUHT
00yJaroIerocst HCIONML3YIOTCS 3adanus 47-48, peKOMEHIOBaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pa3zaen 6.2), M.
puIoKeHue 6.2

OIIK-1-¥5

B kadecTBe pOHIOB OIIEHOYHBIX CPEJICTB ISl OIIEHKH YMEHUH
00ydJaromerocst HCob3ytoTes 3aaanus 49-50, pekoMeHI0BaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pa3zaen 6.2), cM.
npuioxenne 6.2
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OIIK-1-Y5

B kauecTBe OHIOB OIIEHOYHBIX CPEACTB IS OIICHKH YMEHHUN
00yJaroIerocst UCMoMb3YIOTCS 3a1anus 51-52, pekoMeHA0BaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSITENILHOH paboThl (pa3zaen 6.2), cM.
npuioxenne 6.2

11

OIIK-1-Y6

B kadecTBe pOHIOB OIIEHOYHBIX CPEJICTB JUIsl OIIEHKH YMEHUH
00yJaroIerocst UCMoMb3YIOTCS 3a1aHus 53-54, peKOMEH0BaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSTENILHOH paboThI (pa3zaen 6.2), cM.
npuioxenue 6.2

12

OIIK-1-Y6

B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB ISl OLICHKH YMEHHH
00yJaroIerocst UCMoIb3YIOTCS 3a1aHus 55-56, peKOMEH0BaHHBIC IS
BBITIOJTHCHHS B YaChl CAMOCTOSTEIIBHON PaboThI (pazaen 6.2), cM.
npuioxenue 6.2

13

OIIK-1-Y7

B kauecTBe OHIOB OIICHOYHBIX CPEICTB IS OIICHKU YMEHHMA
00yJaroIerocst UCMoIb3YIOTCS 3a1aHus 57-58, peKOMEH0BaHHBIC IS
BBITIOJTHCHHS B 9aChl CAMOCTOSTEIBHON paboThI (pazaen 6.2), cM.




puIoKeHue 6.2

14

OIIK-1-Y7

B kadecTBe pOHIOB OIIEHOYHBIX CPEJICTB ISl OIIEHKH YMEHUH
00yJaroIerocst HCIoNML3yIoTCs 3aaanms 59-60, pekoMeHI0BaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pa3zaen 6.2), cM.
npuioxenue 6.2

15

OIIK-1-Y8

B kauecTBe OHIOB OIIEHOYHBIX CPEACTB IS OIICHKH YMEHHUN
00yJaroIerocst UCMoIb3YIOTCS 3a1aHus 61-62, peKOMEHA0BaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pa3zaen 6.2), cM.
npuioxenne 6.2

16

OIIK-1-Y8

B kadecTBe pOHIOB OIIEHOYHBIX CPEJICTB JUIsl OIIEHKH YMEHUH
00yJaroIerocst UCMoMb3YIOTCS 3a1aHus 63-64, peKOMEHI0BaHHBIC IS
BBITIOJTHEHHS B YaChl CAMOCTOSITENILHOM paboThI (pa3zaen 6.2), cM.
puIoxeHue 6.2

17

OIIK-1-Y9

B kauecTBe (OHIOB OIIEHOUHBIX CPEICTB ISl OLICHKH YMEHHH
00yJaroIerocst UCMoIb3YIOTCS 3a/1aHus 65-66, peKOMEHI0BaHHBIC IS
BBITIOJTHCHHS B YaChl CAMOCTOSTEIIBHON PaboTHI (pa3aen 6.2), cM.
puIoxenue 6.2

18

OIIK-1-Y9

B kauecTBe OHIOB OIICHOYHBIX CPEICTB IS OIICHKU YMEHHMA
00yJaromerocst UCMoMb3YIOTCS 3a1aHus 67-68, peKOMEHI0BaHHBIC IS
BBITIOJTHCHHS B YAChl CAMOCTOSTEIIBHON PaboThI (pazaen 6.2), cM.
puiIoxenue 6.2

19

OIIK-1-Y10

B kauecTBe OHIOB OIICHOYHBIX CPEICTB IS OICHKU YMEHHMA
00yJaromerocst UCMob3yOTCs 3a1anus 69-70, peKOMEHA0BaHHBIC IS
BBITIOJTHCHHS B YAChl CAMOCTOSITEIIBHON PaboThI (pazaen 6.2), cM.
MpUIoKeHue 6.2

20

OIIK-1-Y10

B kauecTBe OHIOB OIICHOYHBIX CPEICTB IS OIICHKU YMEHHMA
00yJaroIerocst HCIONMB3YIOTCS 3adanus 71-72, peKoMeHI0BaHHBIC IS
BBITIOJTHCHHS B 9aChl CAMOCTOSTEIIBHON PaboTHI (pazaen 6.2), cM.
MpUIoKeHue 6.2

3ananusi, HarpaBJIeHHbIE Ha (HopMUpOBaHHE TPOPECCHOHATBHBIX HABBIKOB, BIIAJICHUN.

Kon pesynberaTta
o0yyeHus

Bamanus

OIIK-1-B1

B kadectBe (OHIOB OIIEHOYHBIX CPEJICTB ISl OIICHKU HABBIKOB, BIIAICHUH
Y OTIBITA JACATSIIBHOCTH 00yYarOIIET0Cs UCTIOIB3YIOTCS 3a1anus 73-74,
PEKOMEHIOBaHHBIE JIJISl BHITIOJHEHHS B YaChl CAMOCTOSATEIIBHON paboTHI
(pa3zen 6.3), a Takke MpakTHYECcKas paboTa: YTCHUE JICKIHHT,
MPOBEJICHIE PA3IIMYHBIX BUIOB CEMUHAPCKUX 3aHITHH, KOHTPOJIbHAS
paborta. Cm. npuiokenue 6.3.

OIIK-1-B1

B kauecTBe QOHIOB OIICHOYHBIX CPECTB JUIsl OIICHKH HABBIKOB, BIIAJICHUN
Y OTIBITA JACATSIIBHOCTH 00YYarOIIEeTr0Cs UCTIOIB3YIOTCS 3a1aHus 75-76,
PEKOMEHTOBaHHBIE VISl BHITIOJTHEHHS B YaChl CAMOCTOSTEIBHOM paboTHI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JCKIHIA,
MPOBEJACHUE PA3IUYHBIX BUAOB CEMUHAPCKUX 3aHITHMA, KOHTPOJIbHAS
pabora. Cm. mpmioxenue 6.3.

OIIK-1-B2

B kauecTBe POHIOB OILIEHOUHBIX CPECTB IS OLICHKH HABBIKOB, BJIAJACHUI
Y OTIBITA JIESITELHOCTH 00YYaroIIerocs UCTIONb3YIoTCs 3a1anus 77-78,
PEKOMEH/IOBaHHBIC JIJISl BHIIOJHCHHMS B YaChl CAMOCTOSATEIBHOM paOOThI
(pazmen 6.3), a TakKe MpaKTUIECKas paboTa: YTeHUE JICKITHH,
MTPOBEJICHUE PA3IMYHBIX BHIOB CEMUHAPCKUX 3aHSATHI, KOHTPOJIbHASL
paborta. Cm. npusokenue 6.3.

OIIK-1-B2

B kadecTBe (OHIOB OIIEHOYHBIX CPEJICTB ISl OIICHKU HABLIKOB, BIIAICHUMA
Y OTIBITA JACATSIIBHOCTH 00yYarOIIerocs UCTIOIB3YIOTCS 3amanus 79-80,
PEKOMEHIOBaHHBIE VISl BHITIOJHEHHS B YaChl CAMOCTOSATEIIBHON pabOTHI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JICKIHIA,
MPOBEJICHIE PA3ITMYHBIX BUJIOB CEMUHAPCKHUX 3aHITHH, KOHTPOJIbHAS




pabota. Cm. npusoxkenne 6.3.

OIIK-1-B3

B kadecTBe (OHIOB OIIEHOYHBIX CPEJICTB IS OIICHKU HABBIKOB, BIIA/ICHHUM
Y OTIBITA JACATCIIBHOCTH 00YYarOIIETr0oCs HCTIOIB3YIOTCS 3amanus 81-82,
PEKOMEHIOBaHHBIE VISl BRIIOJHEHHS B YaChl CAMOCTOSATEIIEHON paboThI
(pazmen 6.3), a TakKe IMpaKTHIECKast paboTa: YTCHUE JICKITHH,
MPOBE/ICHIE PA3IIMYHBIX BUIOB CEMUHAPCKUX 3aHITHH, KOHTPOJIbHAS
paborta. Cm. npusiokenue 6.3.

OIIK-1-B3

B kauecTBe QOHIIOB OIICHOYHBIX CPECTB JUIsl OIICHKH HABBIKOB, BIIQJICHUN
Y OTIBITA JACATSIIBHOCTH 00YYarOIIEeroCs UCTIOIB3YIOTCS 3a1anus 83-84,
PEKOMEH/IOBaHHBIC JIJISl BBIMIOJIHEHHS B YaChl CAMOCTOSATEIILHOU paObOThI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JICKIHIA,
MPOBE/ICHIE PA3IIMYHBIX BUIOB CEMUHAPCKUX 3aHITHH, KOHTPOJIbHAS
pabora. Cm. mpmioxenue 6.3.

OIIK-1-B4

B kauecTBe QOHIOB OIICHOYHBIX CPECTB JUIsl OIICHKH HABBIKOB, BIIAJICHUN
Y OTIBITA JICSITEILHOCTH 00YYaroIIerocs UCIONb3yI0TCs 3a1aHus 85-86,
PEKOMEHIOBaHHBIC JIJISl BHIIIOJHCHHS B YaChl CAMOCTOSATEIIBHOM paOOThI
(pazmen 6.3), a TakKe IMpaKTUIECKast paboTa: YTCHUE JICKITHH,
MPOBE/ICHUE PA3IMYHBIX BHIOB CEMUHAPCKHUX 3aHSATHI, KOHTPOJIbHAS
paborta. Cm. npusiokenue 6.3.

OIIK-1-B4

B kauecTBe POHIOB OIIEHOUHBIX CPECTB IS OLICHKH HABBIKOB, BJIAJACHUI
Y OTIBITA JCSITEILHOCTH 00YYaroIIerocs UCTIONb3YyIoTCs 3aaanus 87-88,
PEKOMEHIOBaHHBIE IS BHITIOJHEHHS B YaChl CAMOCTOSATEIIBHON pabOTHI
(pazmen 6.3), a TakKe IpaKTUIECKast paboTa: YTCHUE JICKITHH,
MIPOBEJCHHUE PA3IMYHBIX BUIOB CEMUHAPCKHUX 3aHATHH, KOHTPOJIbHAS
paborta. Cm. npunokenue 6.3.

OIIK-1-BS

B kauecTBe QOHIOB OIICHOYHBIX CPECTB JUIsI OIICHKH HABBIKOB, BIIJICHUN
Y OTIBITA JACATSIIBHOCTH 00yYarOIIerocs HCTIOIL3YIOTCS 3amanus 89-90,
PEKOMEH/IOBaHHBIC JIJIS BBIMIOJIHEHHS B YaChl CAMOCTOSATEILHON paOOThI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JCKIHIA,
MPOBEICHIE PA3ITUYHBIX BUIOB CEMUHAPCKUX 3aHITHH, KOHTPOJIbHAS
pabora. Cm. nmpmioxenue 6.3.

10

OIIK-1-B5

B kauecTBe QOHIOB OIICHOYHBIX CPECTB JUIsl OIICHKH HABBIKOB, BIIAJICHUN
Y OTIBITA JICSITEILHOCTH 00YYaroIIerocs UCIONb3yroTes 3aganus 91-92,
PEKOMEHIOBAaHHBIC VIS BBITOTHCHHS B YaChl CAMOCTOSITEIIFHOU PabOTHI
(pazmen 6.3), a TakKe IpaKTHIECKast paboTa: YTeHUE JICKITHH,
MPOBE/ICHUE PA3IMYHBIX BHIOB CEMUHAPCKHUX 3aHSATHI, KOHTPOJIbHAS
pabora. Cm. mpmioxenue 6.3.

11

OIIK-1-B6

B kauecTBe POHIOB OIIEHOUHBIX CPECTB IS OIICHKH HABBIKOB, BJIAJACHUI
Y OTIBITA JCSITEILHOCTH 00YYaroIIerocs UCIONb3yIoTCs 3a1anus 93-94,
PEKOMEHIOBaHHBIE VISl BHITIOJHEHHS B YaChl CAMOCTOSATEIIBHON pabOTHI
(pazmen 6.3), a TakKe IpaKTUIECKast paboTa: YTeHUE JICKITHH,
MIPOBEJCHHUE PA3IMYHBIX BHOB CEMUHAPCKHUX 3aHATHH, KOHTPOJIbHAS
paborta. Cm. npusokenune 6.3.

12

OIIK-1-B6

B kauecTBe QOHIOB OIICHOYHBIX CPEACTB JUIS OIICHKH HABBIKOB, BIIQJICHUN
Y OTIBITA JACATSIIBHOCTH 00YYarOIIET0Cs UCTIOIB3YIOTCS 3a1anus 95-96,
PEKOMEHIOBaHHBIE ISl BHITIOJHEHHS B YaChl CAMOCTOSATEIIBHON pabOTHI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JICKIHIA,
MPOBE/ICHIE PA3IIMYHBIX BUIOB CEMUHAPCKUX 3aHITHH, KOHTPOJIbHAS
pabora. Cm. mpmioxenue 6.3.

13

OIIK-1-B7

B kauecTBe QOHIIOB OIICHOYHBIX CPECTB JUIsl OIICHKH HABBIKOB, BIIAJICHUN
Y OTIBITA JCSITEILHOCTH 00YYaroIIerocs UCTIONb3yroTCs 3aaaHus 97-98,
PEKOMEHIOBaHHBIC JIJISl BHIIIOJHCHHS B YaChl CAMOCTOSATEIIBHON pabOThI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JICKIHIA,
MPOBE/ICHUE PA3IMYHBIX BHIOB CEMUHAPCKHUX 3aHSATHI, KOHTPOJIbHASL
pabora. Cm. mpmioxenue 6.3.

14

OIIK-1-B7

B kauecTBe POHIOB OILIEHOUHBIX CPEJCTB ISl OLICHKH HABBIKOB, BJIAJACHUI
Y OTIBITA JICSITEILHOCTH 00YYaroIIerocs UCHoIb3yrTes 3ananus 99-100,




PEKOMEHIOBaHHBIC /17151 BBIMOJIIHEHHS B YaChl CAMOCTOATEIILHON pabOTHI
(pazmen 6.3), a TakKe IpaKTHIECKast paboTa: YTCHUE JICKITHH,
MPOBEJICHUE PA3IMYHBIX BHIOB CEMUHAPCKUX 3aHSATHH, KOHTPOJIbHASL
paborta. Cm. npusioxkenue 6.3.

15

OIIK-1-B8

B kadecTBe (OHIOB OIIGHOYHBIX CPEJICTB JUIsl OIICHKU HABLIKOB, BIIAICHUMA
1 OTIBITA JACSATCIIBHOCTH 00YYaroIIerocs NCoab3ytoTes 3amanns 101-102,
PEKOMEHIOBaHHBIE JIJISl BHITIOJHEHHS B YaChl CAMOCTOSATEIIBEHON pabOTHI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JICKIHIA,
MPOBE/ICHIE PA3IIUYHBIX BUIOB CEMUHAPCKUX 3aHITHH, KOHTPOJIbHAS
pabora. Cm. mpmioxenue 6.3.

16

OIIK-1-B8

B kauecTBe OHIOB OIICHOYHBIX CPECTB JUIsl OIICHKH HABBIKOB, BIIAJICHUN
1 OTIBITA JACSATEIIBHOCTH 00yYaroIIerocs NCoab3ytoTes 3ananus 103-104,
PEKOMEH/IOBaHHBIC JIJIS BBIMOJIHEHHS B YaChl CAMOCTOSATEILHON pabOThI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JICKIHIA,
MPOBE/ICHUE PA3IMYHBIX BHIOB CEMUHAPCKHUX 3aHSATHH, KOHTPOJIbHASL
pabora. Cm. mpmioxenue 6.3.

17

OIIK-1-B9

B kauecTBe POHIOB OLIEHOUHBIX CPEACTB ISl OLICHKH HABBIKOB, BJIaJCHUI
Y OTIBITA JCSITEILHOCTH 00YYarOIIerocs UCIOIb3yrTes 3aaanus 105,
PEKOMEHIOBaHHBIE ISl BRITIOJHEHHS B YaChl CAMOCTOSATEIBHON pabOTHI
(pazmen 6.3), a TakKe IpaKTHIECKast paboTa: YTCHUE JICKITHH,
MPOBE/ICHUE PA3IMYHBIX BHIOB CEMUHAPCKHUX 3aHSATHI, KOHTPOJIbHAS
pabota. Cm. npunokenue 6.3.

18

OIIK-1-B9

B kadecTBe (OHIOB OIIGHOYHBIX CPEJICTB ISl OIICHKU HABBIKOB, BIIAICHUM
1 OTIBITA JCATCIIBHOCTH 00yYaOIIerocs HCTIONB3YIOTCS 3amanus 106,
PEKOMEHIOBaHHBIE JIJISl BHITIOJTHEHHS B YaChl CAMOCTOSATEIIBEHON paboTHI
(paszmen 6.3), a Tarke MpakTHYeCcKas paboTa: YTCHUE JICKIHH,
MPOBE/ICHIE PA3IIUYHBIX BUIOB CEMUHAPCKUX 3aHITHH, KOHTPOJIbHAS
paborta. Cm. npunoxkenue 6.3.

19

OIIK-1-B10

B kauecTBe QOHIOB OIICHOYHBIX CPECTB JUIsl OIICHKH HABBIKOB, BIIAJICHUN
Y OTIBITA JCSATSIIBHOCTH 00yYaOIIeroCs HCTIONB3YIOTCS 3amanus 107,
PEKOMEH/IOBaHHBIC JIJIS BBIMIOJIHEHHS B YaChl CAMOCTOSATEILHON pabOThI
(pasmen 6.3), a Takke MpakTUYecKas paboTa: YTCHHUE JCKIHIA,
MPOBE/ICHUE PA3IMYHBIX BHIOB CEMUHAPCKUX 3aHSATHI, KOHTPOJIbHASL
pabora. Cm. mpmioxenue 6.3.

20

OIIK-1-B10

B kauecTBe POHIOB OLIEHOUHBIX CPEACTB ISl OLICHKH HABBIKOB, BJIaJCHUIN
Y OTIBITA JESITEILHOCTH 00YYaroIIerocs UCHOIb3yroTes 3amanus 108,
PEKOMEHIOBaHHBIC JIJISl BHIIOJHCHHS B YaChl CAMOCTOSATEIIBHOM paOOThI
(pazmen 6.3), a TakKe IMpaKTHIECKast paboTa: YTeHUE JICKITHH,
MPOBEJICHUE PA3IMYHBIX BHIOB CEMUHAPCKHUX 3aHSATHI, KOHTPOJIbHAS
paborta. Cm. npusoxkenue 6.3.

8. IEPEYEHb OCHOBHOM U JONOJHUTEJBbHOM YYEBHOM
JUTEPATYPbBI, HEOBXOJUMOM /151 OCBOEHUS JUCIHUIIJIAHBI (MOYJI5)

a) OCHOBHas JuTEparypa:

1. I'punmmon M.D. DnemenTapHas MaTeMaTHKa IJis CTYJASHTOB (aJanTaliOHHBIN Kypc) /
N.3. T'punmmon, S.C. I'punmmon. - Tomck: TYCYP, 2020. - 154 c. - ISBN 978-5-86889-897-6.
- URL: https://ibooks.ru/bookshelf/384464/reading. - TekCT: 37I€KTPOHHBIH.

2. O0muii Kypc BBICIICH MaTeMaTHKH JUIsl 5KOHOMHUCTOB: YueOnuk / [Tox pen. B. U.
EpmakoBa. — M.: UTHOPA-M, 2005. — 656 c. — ISBN 5-002180-9. — TekcT: nmeyaTHBIN.




3. Typeuxwuii B. SI. Maremaruka u nandopmaruka / B.S. Typenkuii. - Mocksa: Uudpa-M,
2010. - 558 c. - ISBN 978-5-16-000171-5. - URL: https://ibooks.ru/bookshelf/361365/reading. -
TekceT: DIeKTPOHHBIN.

0) IOTOJIHUTENbHAS INTEpaTypa:

1. banogun K.B. Marematnueckuii aHanu3 ydeOHUK. - 4-¢ u31d., crep., Yueonuk / K.B.
bannun, B.H. bameikoB, A.B. Pykocyes. - Mocksa: ®@aunrta, 2020. - 361 c. - ISBN 978-5-
9765-2067-7. - URL: https://ibooks.ru/bookshelf/352172/reading. - TeKcT: 3IEKTPOHHBIH.

2. Beicmias marematuka Juisi 5KOHOMHCTOB: YueOHuk 1ist By30B / H. 1. Kpemep, b. A.
[Mytko, Y, M. Tpumun, M. H. ®punman; [lox pea. npod. H. 1. Kpemepa. — 2-e u3a., nepepad.
u gon. — M.: FOHUTH, 2004. — 471 c. — ISBN 5-238-00030-8. — TekcT: me4aTHBbI.

3. Bepementok B.B. IIpakTukym 1o maTeMaTruke: MOArOTOBKA K TECTUPOBAHHUIO H
sk3ameny / B.B. Bepemeniok, B.B. Koxymiko. - Munck: TerpaCucremc, 2017. - 176 c. - ISBN
978-985-7081-89-9. - URL.: https://ibooks.ru/bookshelf/361023/reading. - TekcT: 31eKTPOHHBIH.

9. HEPEYEHb KOMIUVIEKTOB JIMIHEH3MOHHOT'O U CBOBO/IHO
PACITPOCTPAHAEMOI'O IIPOT'PAMMHOI'O OBECIIEYEHUAA,
MCHOJB3YEMOI'O ITPU U3YUEHUH YUEBHOM JUCIUILIUHBI

[Ipn w3ydyeHun ydeOHON IUCHUILIMHBI (B TOM 4YHCIe B HMHTEPAKTHBHON (opme)
IperoiaracTcsi MPUMEHEHHE COBPEMEHHBIX WH(MOPMAIMOHHBIX TexHoyoruil. Komruiekr
POTPAMMHOTO 00ECTICUeHHUS ISl UX UCTIOIh30BAaHUS BKIIFOYALT B CeO:

nmakeTel o(puCHOro mporpaMmHoro obecredenus Microsoft Office (Word, Excel,
PowerPoint), OpenOffice;

Be0-Opaysep (Google Chrome, Mozilla, Microsoft Edge np.);

3JIEKTPOHHBIEC ONOIMOTEUHBIE CUCTEMBI ibooks.ru.

Jiis moctyna K yueOHOMY TUTaHy M pe3yJIbTaTaM OCBOCHHS JUCHIUTUINHBI, (JOPMUPOBAHUS
[Toptdonmo obOydaromierocs: ucnonb3yercs: JINUHpI KaOUHET CTyAeHTa (OH-JIAMH JTOCTYI Yepe3
cetb HMutepner). Jlns obOecmedeHus 10CTynma oOOydYaroIIMXCsl BO BHEyuyeOHOE BpeMs K
AJNIEKTPOHHBIM 00pa30BaTENBHBIM pecypcaM y4eOHOW AWCIMILIMHBI, a TaKXe IUIsl CTYACHTOB,
00yJaromuXxcsi ¢ MPUMEHEHHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHMA, UCIIOIB3YeTCs
nopTai 31eKTpoHHOro odyueHus Ha 6aze C/1O Moodle (on-naitn noctym uepes cets MHTEpHET).

10. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOW CETU «MHTEPHET», HEOBXOJIUMBIX JIJISI
OCBOEHMUSA JUCHUITJIMHBI
https://cyberleninka.ru/ Hay4nas anektponnas oudnuoreka "KUBEPJIEHMHKA"

https://elibrary.ru/ Hay4Has >neKTpoHHas OMOIMOTEKA

https://ibooks.ru/ - DnexkTpoHHast 6MOIMOTEUHAs cucTeMa «ANROYKC»



11. OBYYEHHME MHBAJINAO0B U JIN1] C OI'PAHUYEHHbBIMUA
BO3MOXKHOCTAMMU 3/10POBbS

W3yuenne y4eOHOW IUCHMIUIMHBI OOYyYarOIIMMUCS UWHBAIMIAAMA W JHUIAMH C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI OCYILECTBIIIETCS B COOTBETCTBUHM ¢ [IpHukazom
MunucrepcTBa o0pazoBanus u Hayku P®D ot 9 Hos6ps 2015 r. Ne 1309 «O6 yrBepkaeHun
[Mopsinka oOecriedeHHs YCIOBUH TOCTYITHOCTH UISI MHBAIUAOB OOBEKTOB U IMPEIOCTABIISIEMbIX
yciryr B cdepe oOpa3oBaHHs, a TaKXKE OKa3aHWS MM TPU ATOM HEOOXOIUMOW momommy» (C
U3MEHCHHSIMH U JIOTIOJHEHUSMH), METOANYeCKHMHA PEKOMEHAAUSIMH 110  OpTaHU3aIiH
o0Opa3oBaTeNpHOrO Tpolecca s OOyuyeHUs UWHBAIMJAOB M JIMI C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0pPOBbSI B 00pa30oBaTEIbHBIX OPraHMU3AlMAX BBICIIEI0 OOpa3oBaHUs, B TOM
Yycie OCHAIEHHOCTH O00pa3oBaTeIbHOTO MpOIecca, YTBEPKACHHBIMH MUHHCTEPCTBOM
oOpa3zoBanus u Hayku PO 08.04.2014r. Ne AK-44/058H.

Jlumia ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMH 3IIOPOBbSI M WHBAIUIBI OOECIICYMBAIOTCS
AJIEKTPOHHBIMU 00pa30BaTEIBLHBIMHU PECYPCaMU, aJaNTHPOBAHHBIMHU K COCTOSTHHIO UX 3I0POBBSI.

[IpenocraBiieHue CHeNHUaIbHBIX TEXHHYECKHX CPEICTB OOYYEHHS KOJUICKTHBHOTO W
WHIUBUIYAIbHOTO TIOJIb30BaHUSA, TMOJ00p ©  pa3paboTka ydyeOHBIX MaTepHAIOB s
00y4aromuXxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI IPOMU3BOAUTCS MPENOAaBaTEISIMU
C Y4YeTOM MHIUBUAYAIbHBIX ICUXO(U3NOIOTHUECKUX OCOOCHHOCTEH OO0ydJaromuxcs u
cneunuku nmpuemMa-nepenadyn yueoHoi nHdopMalu Ha OCHOBaHUU NPOCHOBI, BEIPAXKEHHOU B
nUChMEHHOU (hopMme.

C oOyvaromuMucs 10 WHIWBHIYaIbHOMY IUIAaHY WM WHAWBHIYAIBHOMY TpaduKy
NIPOBOJISITCSI MHAMBHTyaTbHBIC 3aHATUS M KOHCYJIbTAIUH.

12. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHMSI OBPA30BATEJILHOI'O MPOLIECCA
MO JUCHUILIMHE (MOJLYJIIO)

VY4yeOHas UCUUIUIMHA peau3yeTcs B ayaAuTopuu 322.

OdopynoBanmue:

VYyebnas mebenb: pabodee MeCTO MperojaBaTels — CTOJ, CTYN, y4eOHbIe MecTa i
00ydJaronuxcst — MapThl, CTYJIbs; TPHOYHA, TOCKA.

TexHuueckue cpeacTBa 00y4eHms :

[TepenocHoe MybTUMETUITHOE 000OPYIOBAHHE:!

HoyTtOyk, ¢ BbIX00M B ceTb MIHTEpHET U C JOCTYNOM B 3JIEKTPOHHO-UH(OPMALIMOHHYIO
Cpeay MHCTUTYTA, IPOEKTOP, SKPaH JEMOHCTPAIIHOHHBIH.

Jlis TpoBeJCHUS 3aHITH CEMHHAPCKOTO THIA, JIa0OpaTOpPHBIX paboT, TEKYyIIero
KOHTPOJISI M MPOMEXKYTOYHON aTTeCTallid W WHAWBHIYATbHBIX KOHCYJIBTAI[MH HCIIONB3yeTCs
ayautopus 310.

OobopynoBanue:

VYyebnas mebenb: pabodee MeCTO MperojaBaTels — CTOJ, CTYN, y4eOHbIe MecTa JyIst
o0y4aromuxcs — HapThl, CTYJIbs; OCKA.

TexHnuyeckue cpeacTBa 00y4eHuUs:

[TepeHocHOE MyIBTHUMEINITHOE 000PYIOBaHHUE:

HoyTtOyk, ¢ BbIX010M B ceThb MIHTEpHET U C JOCTYNOM B 3JIEKTPOHHO-UH(OPMALIMOHHYIO
Cpedy MHCTUTYTa, MPOEKTOP, IKPaH JEeMOHCTPAIIMOHHBIH.



Jlji caMoCTOsITeNIbHOM paboThl CTYIEHTOB M HallMCAaHUSI KypCOBBIX pabOT MCHOJIb3yeTCs
aynurtopus 314.

OobopynoBanmue:

VYuebnas meOenb: pabodee MECTO INpernoAaBaTeNss — CTOJ, CTYJl;, ydyeOHble mecTa s
00y4aromuxcst — MapThl, CTYNbS; JOCKA; KOHIAUIIUOHED.

TexHuueckue cpeacTBa 00y4eHus :

[TepenocHoe MynbTUMETUITHOE 00OPYIOBAHUE:!

Hoyt6yk, ¢ BbIx00M B ceTh HTEpHET U ¢ AOCTYIIOM B AJIEKTPOHHO-UH(OPMALIMOHHYIO
Cpelly UHCTUTYTA, MPOEKTOpP, IKPaH JEMOHCTPAIIIOHHBIH.



[Tpunoxenue 1

6.3. 3a0anusn, nanpaenennvle Ha opmuposanue nPopheccuoHaIbHLIX HAGLIKOG.

Kon
No 3amanue pe3yjabTara
o0y4eHust
Haiitu Toukm paspeiBa (pyHKIIMH, €CIIM OHM CYIIECTBYIOT, M CHEJaTh
4epTeK:
y=41-x, 0<x<2
2, x>2
2
74 § ye g OTIK-1-B1
Haiiti npon3BogHYIO IEPBOTO MOPSIKA (PYHKIIHH: :
_ ..sin2x
73 Haiiti muddepennuan nepporo nopsaka GyHkmum: ¥ — % OIIK-1-B1
Haiitu dvacTHble TPOM3BOAHBIC (YHKIMH JBYX IEPEMCHHBIX:
76 2
z=sinx+ y+y -l OIIK-1-B1
Vx|
77 z=e" (5-2x+y) OIIK-1-B2
HccnenoBaTh Ha SKCTPEMYM (PYHKIIHIO: ), T
=x+2
OmnpeneuTh YCIOBHBIE AKCTPEMYMBI kuuu: 2= XT4Y npu
LI p y peMyMbl  hyH P" | K.1.B2
xT+y =5
79 HaiiTi IpOM3BOIHYIO BTOPOTO Mopsaka (GpyHKImu: ¥ ~ sin(3x+Inx) OIIK-1-B2
2
x"+1
80 = OITK-1-B2
Haiitu nuddepenunan Broporo nopsiaxa GyHKIHH: arcigx.
81 Haiit iponsoiyio 10-ro nopsiixa bymximmu: ¥ = XSIX OIIK-1-B3
_ Oz 0z z
82 z=xsin Xty —== OINK-1-B3
X . Jloka3ate, uro M Yy -,
]3 HccnenoBaTh Ha OSKCTPEMyM (QYHKIMIO: 2 Sinx +cos y +cos(x - y) OIK-1-B3
mpu 0<x<z/2 0sys<z/2
84 HaiiTi Bce MpoM3BOHBIE 3-T0 MOPSIKA GYHKIHH: ~ xe’ + ye' OIlIK-1-B3
35 Haiiti Hanbonbmmuii o0Imuid AeTUTelb MHOTOWICHOB:
fx)=x'+5-+8-x+7-x+3 glx)=x'-2-x"-x-2 OTIK-1-B4
Paznenuth MHOTOWICH J ) ¢ ocrarkomna ¥ T Y0
86 f(x)=x*+(3-8-i)-x*—(21+18-i)- x> —(33-20-i)-x + 7 +18-i OITK-1-B4
xO - —1 + 2 : l
]7 Haiitu BCE KOpHH MHOTOYJICHA!
OIIK-1-B4

f(x)=10-x"=13-x"+15-x* —18-x-24




88

Halitu KOCHHYCBI BCEX YIJIOB TPEYrOJIbHUKA ABC | ecnu AQ, 3, _1),

[1K-1-B4
89 Haiitu mnomanp TpeyroiabHuKa ABC , €CIIH AG,2,-4) s B(-4,3,6) ,
Cd.-2.1) OIIK-1-B5
90 Haiitun o6wem mapaienenumnesa, MOCTPOSHHOTO Ha BEKTOPAx AB , AC OIK-1-B5
n AD , ecnu 4(2.3.2) B(3,4,6) C(4,3,5) D(-2,2,1)
9] [IpuBecTH K KAHOHUYECKOMY BUJY U ONIPEACTUTH THUII TIOBEPXHOCTHU:
x2+y2+22—3x+5y—4Z:0_ OIIK-1-B5
92 Pemuts ypaBHenue 1o ¢popmyie Kapnano: X P4+12:x+63=0 OIIK-1-B5
Paznoxuth Ha eficTBUTENbHBIE TPOCTEUIIINE APOOH:
93 2.x'-2-x"—x OIIK-1-B6
(x2 —x+1)2 -(x—l)
94 [IpencraButh KOMIIIEKCHOE qUCIIO z=2+ \/g +i B | OIIK-1-B6
TPUTOHOMETPHUYECKOU (hopMme.
. 5
0s (1+i3)5_[-1-i+3]
(1=)" + 7P OIIK-1-B6
Bprunciurs: ( + l)
1-1i
96 z=¢ +iB OIIK-1-B6
Haiitu Bce KOpHH U3 KOMIUIEKCHOTO YHUCJIA: Tt .
Haiitu Touku paspbiBa (QYHKIMH, €CIU OHU CYILECTBYIOT, U CHENATh
qepTEXK:
97 X2 + 1, x<0 OIIK-1-B7
y=41-x 0<x<2
2, x>2
98 . ) y — xsin 2x
Haiitn nuddepenuunan nepsoro nopsaxka GyHKIuu: OIIK-1-B7
2
z
99 . OIIK-1-B7
Haiitu Bce ocoOble TOUkH (PYHKIIMH U yKa3aTh UX THIIL: CaR
Haiitu dacTHble TpOM3BOAHBIE (YHKUMU JBYX IE€PEMEHHBIX:
100 2
z=sinx+ y+y -1 OIIK-1-B7
Vx|
101 z=e" V(5-2x+y) OIIK-1-BS8
HccnenoBaTh Ha SKCTPEMYM (PYHKIIHIO: ), T
OnpenenuTh YCIOBHBIE AKCTPEMYMbI ko 2 =%F2Y npu
2 | Ompea y PEMYMBI - QYHKIL PP omk-1-B8
xT+y =5
2
x"+1
103 = OIIK-1-B8
arctgx _

Haiitu nuddepenunan Broporo nopsiaka GyHKIHH:




104

Haiitu ipoussonyio 10-ro mopsaxa ¢pynxmun: Y~ ~ sinx. OIIK-1-B9
105 ﬁ OIIK-1-B9

HaiiTu BbIY9eTHI QYHKIHH BO BCEX 0COOBIX ToUKax: - 0 Z\€ .

0z 0z z
106 z=xsinZ XY= OIIK-1-B9
X . JlokaszaTb, uro X Y .
107 HccnenoBaTh Ha OSKCTPEMyM (QYHKIMIO: 2 Sinx +cos y +cos(x - y) OIK-1-B10
mpu 0<x<z/2 0sys<z/2
2x

108 OITK-1-B10

2 2
Haiitu rpanuent gynkiuu 2 =€ s rouxe M (L 1)_
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17.
18.

19.
20.
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22.
23.

24.
25.
26.

27.

. PackpbITHE HEoNpeneIeHHOCTEN TUTIA

[Tpunoxenue 2

Bonpocwi 013 noocomoexu k sk3ameHy

1 cemecmp
UucnoBsie MHOXeCcTBa. OTpaHUYCHHBIE U HEOTPAaHHUUEHHBIC YHUCIOBBIE MHOXKeCTBa. [loHsATHE
TOYHOM BEpXHEW Y HUKHEU IpaHEel YUCIIOBBIX MHOXKECTB.
UucnoBasg mnocnenoBarenbHOCTh. [lpenen uyucnoBod mocienoBarenbHOCTH. (CBoMCTBa
IpEeJIeIoB MOCIeA0BaTEILHOCTEH.
[Tonsitue hynkmuu, o6macte onpeaenenus GpyHkiuu. O6patHas GyHKIIHS.
XapakTepUCTUKH MOBEJCHHs (PYHKIIMIA: YETHOCTh U HEUYETHOCTh, BO3pACTaHHE U yObIBaHUE,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYCHHU S, OTPAHUYEHHOCTD, TIEPUOAUYHOCTb.
[TokazaTenpHble U JorapupmMuuecKkue QyHKUUU. DKCMOHEHIUaNbHas (yHKIMSI. OCHOBHBIC
CBOWCTBA, rpauKH.

CreneHHbie pyHKITUN x" obpatubie pyHKIIMU. OCHOBHBIE CBOMCTBA U TpadUKH.
Tpuronomerpudeckue (GyHKIHH: Sinx, cos X, tgx, ctgx. OOpaTHbIE TPUTOHOMETPUUECKUE
¢dbyakuun. OCHOBHBIE CBOMCTBA U TPaPUKH.

['unepOonuueckue ¢ynkmuu: shx, chx, thx. OcHoBuble cBoiicTBa W rpaduku. CBs3b
TUTIEPOOTNYECKUX U TPUTOHOMETPUUYECKHUX (DYHKITHHA.

[Ipenen ¢pynkuuu B Touke. [Ipenen pyHkunn Ha GECKOHEUHOCTH.

. CBoiicTBa npeaena GyHKIIUN B TOUKE.

. sinx . 1/ . In(l+x e =1
lim , 11m(1+x) Y lim ( ), lim )
3ameuarenbHble npegens: 0 X x>0 =0 x =0 x

0 o0
Packpsitre Heonpenenennocreii Tuna O u © . Ipasuno Jlonurans.

0 0 0

17,07, 00 .

. beckoneuHo mainbie U OECKOHEYHO OOJNIbLINE BEIMYUHBI, UX CBA3b. [IpuMepbl OECKOHEYHO

MaJIBIX U OECKOHEUHO OOJBIINX BETHYMH.

CpaBHeHHE OECKOHEYHO MaJIbIX BEJIMYMH. JKBHUBAJCHTHOCTh OCCKOHEYHO MAIbIX BEJITUYHMH.
[Mopsimok MaiocT 6ECKOHEYHO MaJIbIX BEJIMYHH.

[TonsiTrie HEMIPEPHIBHOCTHU U Pa3phIBHOCTU (YHKIMH. TOUKH pa3phiBa.

CgoiicTBa HEMpepbIBHBIX PyHKIMH. HempephIBHOCTE OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.
CroiictBa (yHKIMH, HENpEphIBHBIX Ha oOTpe3ke. Teopembl bombmano-Komm u
Beitepmpacca.

[IpousBoaHas GyHKUINHU, TEOMETPUUECKUN CMBICI IPOM3BOIHOM.

KacarenpHas k rpaduky QyHKIHNH, ypaBHEHHE KacaTeIIbHON M HOPMAaU K KPUBOM.

[IpaBuna quddepenpoanus (IPOU3BOIHAS CYMMBI, IPOU3BEACHUS M YaCTHOTO).

[IpaBuna quddepenipoanus (MPOU3BOIHBIE CI0KHON U 00paTHON QYHKIIMHN).
Huddepenmmpyemocts ¢ynknuu. uddepennman ¢GyHKIUM OAHOW TEPEMEHHOM, €ro
r€OMETPUUYECKUN CMBICIL.

DyHKIINUH, 3aIaHHBIC TTapamMeTpuuecku. [Ipon3BoiHas mapaMeTpuIecKon QyHKIIUH.
[TpousBoaubie u muddepennuans Beicmx nopsiakos. ®opmyna Jleitoaua.

OKcTpeMyM (YHKIHMU OJHOTO TMEPEMEHHOr0, He0OXOAMMOE YCIOBHE IKCTpeMyMa (Teopema
®epma). Teopema Poss.

Teopems! Jlarpanska u Komn. dopmyna kKoHeUHbIX NpupalieHuil Jlarpanxa.
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MonotonHoCTh (GyHKIHMH. JlocTaTouHbli mpu3HAK Bo3pacTaHus (yObIBaHUs) (GYHKIIHH.
JlocTatouHble NPU3HAKU IKCTpeMyMa (PYHKIUHU OJHOTO IIEPEMEHHOTO.

®opmyna Teinopa. Ocratounslit uieH popmynsl Telnopa.

[IpencraBneHne OCHOBHBIX IeMEHTApHBIX (QyHKIMIA TI0 hopmyse Teitnopa.

[Ipumenenue popmynst Tenopa: mpuOIMKEHHbBIE BEIYUCICHUS, HAX0XKICHHE MTPEICIIOB.
Bemykinocts  ¢yHknun. Touku mnepernba. HeoOxomumble ©  J0CTaTOYHBIE YCIIOBUS
CYIIIECTBOBaHMS TOUYEK meperuoa.

AcumnToThl Tpaduka GyHKIHH. Y paBHEHHS aCUMITOTHI (BEPTUKAIBLHON M HAKJIOHHOMN).
O6mas cxema uccnenoBanus GyHKIUH MeTogamMu 1udGepeHITMaTBHOTO HCUNCICHUS.
[TepBooOpasnast pyHKIMU, HEOTIPEACTICHHBIA MHTETPAJl, €TO0 CBOHCTBA.

WnTerpupoBanue 31eMeHTapHbIX (QyHKIMI (TabaMia HHTErpaJIoB).

WuTerpupoBanue QpyHKIuil. 3amMeHa nepeMeHHON B HEONPEACICHHOM HHTErpale.
WnTerpupoBanue Qynkiuii. @opmyna HHTETPUPOBAHUS 110 YACTSM.

HHuTerpupoBaHue 3JeMEHTAPHBIX PAIIMOHATBLHBIX TPOOEH.

HNHTerpupoBanne parmoHaIbHBIX JpoOei. PasznokeHne mpaBWIIBHOW paIlMOHAIBLHON apobu
Ha DJIEMEHTapHbBIE APOOH.

HNHuTerpupoBanne upparioHAIbHBIX (QYHKITUN BH]A
2 2
J. R(x,\/a —Xx” kdx
WuTerpupoBanue panyoOHaJIbHBIX BBIPAKEHUH OT TPUTOHOMETPUUECKUX  (DYHKIIMA:
_[ R(sin x,cos x )dx

HNHuTerpupoBanne UpparmoHAIbHBIX (YHKITUN BH]IA

. YHUBepcalbHas TPUTOHOMETPUYECKas TOACTAHOBKA.

Unterpanbuas cymma. [loHsTHE OmpeeneHHOro MHTEerpajia, UHTErpupyeMocTb (YHKIUH.
['eomeTpuyeckuii CMBICT OMIPEACICHHOTO HHTErpasa. CBOMCTBA ONPEIEIEHHOr0 HHTErpaa.
TeopeMa 0 cpelHEM JUIs ONIPEAEIICHHOTO UHTETPala, €€ TEOMETPUYECKast HHTEPIIPETaLUs.
WuTerpan ¢ nepeMeHHbIM BepXHUM npeaenoM. @opmyna Hetorona-Jleitbuuna.

@opMynbl 3aMEHbl MEPEMEHHOM W HMHTETPUPOBAHUS IO YACTSIM JUIsl ONpPEACIEHHOIO
WHTErpana.

I'eomeTprueckue NpuiIoKeHHs ONPEAECIEHHOI0 UHTErpala: BIYMCIEHUE IIJIOMAAN TUIOCKOM
burypsl, 1JIMHA KPUBOH.

['eomeTpryeckue MNPUIOKEHUS OIpPENEICHHOIO0 MHTerpajia: BbIUMCICHHE OOBEMOB H
TJIOIIAIe TOBEPXHOCTEN TEJ BPAIlCHHIA.

HecoOGcTBeHHbIE MHTETPAIbI, UX THUIIHI.

AOCOoI0THAs CXOIMMOCTh HECOOCTBEHHBIX HHTErpaioB. [Ipu3HaKu cpaBHEHHUS.

+o0 1 1 1
[rdx [ adx
HecoGcTBeHHBIC HHTErpabl. Y CIOBHS CXOUMOCTH HHTEIPATIOB BHAA: | mo
OyYHKIMU HECKOJNBKUX TepeMeHHBIX. ObnacTh onpeneneHust U obnacte 3HayeHuid. [Ipenen
(GyHKLINHU, HEPEPBHIBHOCTb.

YacTHble IPOU3BOAHBIE. | €OMETPUUECKUI CMBICI YaCTHBIX MPOU3BOAHBIX.

[IpousBonHass MO HamMpaBICHHWIO, TPAAUCHT (YHKIUU, €ro CBs3b C TMPOU3BOAHON IO
HaIlpaBJICHUIO.

JlokanpHbIE JKCTpEeMyMbl (PYHKIIMH HECKOJBbKHUX TEepeMeHHBbIX. Heobxoaumbie w
JIOCTATOYHBIE YCIIOBUS JIOKAJBHBIX IKCTPEMYMOB U GepeHIpyeMbIX (YHKITHIA.
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VYcnoBHbI 3kcTpemMyM. Metoa mHoxkuTenen Jlarpanxa. [Ipumepsl npuMeHeHUs: IpU TOUCKE
ONTUMAJIbHBIX PEILICHUMN.

JBoriHo# unTerpan. Teopema CylecTBOBaHMs IBOMHOIO MHTETPaJla, €ro CBOKUCTBA.
Boruncnenue 1BOHHOro MHTErpasa, FeOMETPUUECKHUE TPUIIOKEHNUS.

3aMeHa MEepEeMEHHBIX B JABOWHOM HHTerpaie. [[BoiHON MHTErpan B MOJSPHON cUCTEME
KOOpJMHAT.

TpoitHo#t uaTerpan. Teopema CylecTBOBaHUSI TPOMHOTO UHTETpaja, €ro CBOMCTRA.
Bbruncienre TpoiHOTO UHTErpasia, FeOMETPHIECKUE TPUIIOKEHUS.

3aMeHa TEePEMEHHBIX B TPOMHOM HHTEerpajie. TpoWHOW HHTErpan B LMJIMHAPUYECKOH H
ceprueckoil cucreMax KOOpIUHaT.

KpuBonuneliHblii wuHTErpanm mnepBoro poga. Teopema cymiectBoBanus. (CBoOMCTBa.
I'eomeTprueckue NpUIOKEHUS.

KpuBonuuelinbsiii wuHTerpanm BTOporo poaa. Teopema cymiectBoBaHusd. (CBoiicTBa.
['eomeTpuyeckne NpuIOKEHHUS.

®opmyna ['puHa. VYcClIoBHS HE3aBUCHUMOCTHM KPUBOJIMHEMHO MHTErpaja oOT MYTH
WHTETPUPOBAHUS.

[ToBepXHOCTHBIE MHTETPaJIbI IEPBOr0 U BTOporo ponaa. @opmyna Crokca. @opmyna ["aycca-
Octporpaackoro.



[Tpunoxenue 3
KounTtpoabsnas patdora (1 cemecTp)

1. Jlokxa3zaTe METOJOM MaTeMaTU4E€CKONH MHAYKIIMU:
n(n+1)2n+1
12+22+32+”sﬂn—D2+n2=—L——%———l

2. Haittu npenen nocienoBaTeIbHOCTH:

3. BuruuciauTsb:
1+i-tga
l-i-tga

I[IpeacTaBUTh KOMILIEKCHOE YHCIIO £ — 2+ ‘/5 Tlg TPUTOHOMETPHYECKOH opMe.
5. Bbruucnurs:

(1+i3) | F1-i3)

(1 _ l')20 (1 + l-)20
6. HaiitTu Bce KOpHM U3 KOMIUJIEKCHOTO YUCIA!
1-1i
zZ=06

1+i-J§_

7. BupIUUCIUTE:
1 .3
In| —+i-—
2 2

8. Haiitu npenen pyHKIINU:
. 7x' -2x +2

lim ————
oo X +3

9. Haiitu penen GQyHKIMH:
lim N2x-2-2

= x+1-2

10. Haittu npenen ¢pyHKkuuu:

. l—cos8x
Iim———

x—0 3X2

11. Haiitu ipenen GpyHKIMH:

C(2x+ 1)
lim
w0\ 2x —1 .

12. Haiitu Touku pa3pbiBa GyHKIIMH, €CIIM OHU CYIIECTBYIOT, U CACIATh YePTEK:
X +1, x<0
y=4q1-x 0<x<2
2, x>2




13. Haiitu mpou3BOAHYIO MIEPBOTO MOPSAAKA (DYHKITHH:
2

y= xin® x

14. HaiitTu mpon3BOIHYIO BTOPOTO MOpsAKa (PYHKIUH:
y =sin(3x+Inx)

15. Haittu nuddepennnan nepBoro nopsjaka GyHKIHNU:

sin 2x

y=x
16. Haiitn nuddepenninan BToporo nopsiaka GyHKIHH:
2
x"+1

- arctgx

17. Ucnons3ys ¢popmyny Teitnopa, BIUUCINUTD Mpeaet QyHKIHH:
cos(sin x)— cos x

lim
x—>0 x4
KounTtpoabsHnas padora (2 cemecTp)
X -8
= B N
1. Wccnenosarb QpyHKIHIO 2 Y TIOCTPOUTH €€ TpaduK.
) . x—3
2. Haiitn HanGosbliee 1 HaUMEHbIIIEe 3HAYCHUS (PYHKITUN X +7 ma OTpe3Ke [2;8].
3. Bbluucnuth HeonpeAeaEHHBIN HHTErpal:
2x+1
——dx
X +3x-10
4. BpIUuCIUTH ONPENEIEHHBIN HHTErpal:
7
I xsin 3 xdx
0
5. BBIYMCIHTB IUIOMANb GUIYpPBI, OrpaHUYEHHOI napabonoi ¥ = X —4 u opsivoit X YT §=0

6. BpraucauTh HeCOOCTBEHHBIN MHTETPAJ I JI0KA3aTh €T0 PacXOJANMOCTh:
T dx
X +4x+5
7. Haiitu yacTHBIC TPOU3BOAHBIC (DYHKIIMH JBYX MEPEMEHHBIX:
y2 +1
VUx

8. HaliTu ypaBHEHME HOpPMaJIM, KacaTeJIbHOM IUIOCKOCTH M MPOU3BOAHYIO IO HAIPaBJICHUIO

z=sinx+4y+

_ _ .3 2
I=(1,2) bynxman =% 2xy+3y° 5 rouxe P(LD
9. HccrnenoBaTh Ha IKCTPEMYM (QYHKIIHIO:

z= exz’y(S —2x+y)

10. OnpenenuTs yCIOBHBIE SKCTPEMYMBI (PYHKIIUU:



— 2 2 _
Z—x+2yanx +y =5
11. Berurcnuth TBOMHON MHTErpa:

(x—xy+3x*> =y )dxdy
J.D'[ ,rﬂeD={(x,y)|0£x£2,0£y£3}.
12. Bel4MCIUT MHOTOKPATHBINA UHTETpal:
2.2
xy“z dxdydz
jy e Q={(02.2)[x=0,y=0,x"+)"+2" =1}
13. Ucnonb3ys ¢popmyny I'puHa, BEIMUCIUTH KPUBOIUHEHHBIA HHTETPAI:
(2x+3y)dx+(x—4y)dy
f e L= ) [ X247 =4)
14. BeuuCIUTh KPUBOJIMHEHHBINA HHTETPA:
2 2

[ods o qylxz0,y20, 12 oy
L , Te 4 9

15. Ucnonb3yst popmyny CTokca, BEBIYUCIUTh KPUBOJWHEWHBINA HHTETPA:
I (yzdx + yzdy + xyzdz
C meC:{(x,y,z)|x2+y2+zz=1,x+y+z=0}.

16. Ucnionb3ys popmyny ["aycca-OcTporpaackoro, BBIYUCIUTh TOBEPXHOCTHBIA HHTETPAITL:

ﬁ (x = y)dydz +(y + x)dzdx + (z + y)dxdy
S I‘HeS:{(x’y’Z)|x2+y2+Zz:1}_



[Tpunoxenue 4

6.1. 3a0anus 0na npuodpemenus, 3aKpenieHus u y2uyoa1eHus 3HaHui.

Kon
No 3ananue pe3yJabTara
o0y4eHust
7
1. I xsin 3 xdx OIIK-1-31
Beruucnuts onpenenéHuslii uHTErpaL: °
BbrancnanTs HeCOOCTBEHHBIN MHTErpall WK JJOKa3aTh €ro pacX0JUMOCTb:
2. J' OIIK-1-31
X +4x+5
2x+1
3. Z+32-10 OIIK-1-31
Boruucnuth HeonpeaeaEHHbIN UHTETpal: +3x-10
Jloka3zaTb METOAOM MaTEMATUYECKOW HHAYKIWHN:
4 P+2°+3 +. +n-1)"+n" = w OINK-1-32
x-3
=2
5. Haiitu Haubonbliiee 1 HaMMEHbIIEE 3HAYCHUS (YHKIIUU +7 | OIIK-1-32
Ha OTpEe3Ke [2;8].
6. 2 4\/ OINK-1-32
WccnenoBarh CXOAMMOCTb YUCIOBOTO psija: " 2n+3- +10
o0 (4 x)Zn
7. 2 OITK-1-32
HaiiTi uHTEpBA CXOAMMOCTH CTEIIEHHOTO psiga: "' V7 +1
y (3 2.1 2
8. r = OIIK-1-33
Haiitu matpuny C, eciu C=4 -4 , Tae 4 113
1 2 3 4
9. 235 2 OIK-1-33
1 1 2 =2
Ornpenenuts paHr MaTPUILIbL: .
Haiitu oOparHyro marpuity:
12 0 -1
10. 301 -1 2 OIIK-1-33
14 1 3
-1 0 5 1
BrruucauTs onpenenuTens:
302 =22 1
11 boole 2o OIK-1-33
' -4 -3 2 1 1 o
-1 2 -1 1 =2
3 4 -1 2 2




Penmmte cucteMy JHMHEHHBIX anreOpanvyeckux YpaBHEHHH METOIOM
Kpamepa:

12, X X, =X, =2 OINK-1-33
4x,—3x,+x; =1
2x,+x,—x; =1
Pemmmte cucreMy JnMHEHHBIX anreOpandyecKuX ypaBHEHMH W HaWTH
HOpMAaJIbHYIO (DYHJITAMEHTAIBHYIO CUCTEMY PELICHUA:
13. X +x, = x; =0 OITK-1-33
X +x,+2x,=0
2x,+2x,+x;=0
Pemuts CJIAY metonom "aycca:
2:x 4%, —x;—x, +x, =1
14. X=X, +x;+x,—2-x,=0 OIIK-1-33
3-x,+3-x,-3-x;,-3-x,+4-x, =2
4-x,+5-x,-5x,-5-x,+7-x,=3
Haiitu coOcTBeHHbIE 3HaYECHUsI M COOCTBEHHBIE BEKTOPHI MATPHULIBIL:
1 1 0 -1
15. 1 -10 OIIK-1-33
0 -1 1 1
-1 0 1 1)
Haiitu ¢pynnamenranbhyto cuctemy pemenuii CJIAY:
X, +x;—-x,=0
16. X =3x,-2-x+4-x,=0 OIIK-1-33
x+x,+x,=0
6-x,—x,+5-x,+7-x,=0
17. Haiit mpon3BoHYIO BTOPOTO MOPsAKa (QYHKIIHH: y =sin(3x +Inx) . OIIK-1-34
x*+1
18. = OIIK-1-34
Haiitu nuddepenunan sroporo nopsaka GpyHKIHH: arctgx.
.y Oz 0z z
19. z=+/XxsIn— x6_+y6_:5 OIIK-1-34
X . Jlokaszats, uto X Yy -,
20. HcenenosaTh Ha SKCTPEMYM QYHKILHIO: © et T(5-2x+y), OIIK-1-35
x-3
==
21. Haiitn HanGonbliee U HavMeHblIee 3HAYEHUS (YHKIHUH +7 | OIIK-1-35
Ha OTpe3Ke [2;8].
X -8
22. y=—7" OIIK-1-36
HUccnenoBath QpyHKINIO 2%y OCTPOUTH €€ rpaduxk.
x-3
23, x)= OIIK-1-36
[TocTpouTh 3cku3 rpaduka GyHKIIH X +7.
24. Haiitu Toukm paspeiBa (GyHKLIWH, €CIM OHM CyliecTBYIOT, U cuenats | OIIK-1-36




YEPTEK:

X +1, x<0
y=41-x 0<x<2
2, x>2

25. CKOJBKO pa3IMYHBIX KOMIUIEKCHBIX 3HAUEHUN Yy YHCiIa V-32 ? OIIK-1-37
26. UeMy paBHa JeiicTBUTENbHAS YaCTh KOMIUIEKCHOTO uncia In (- 32)? OIIK-1-37

TMycrs 70 = 14240 b nosas o cremensm ¥ X0
27 f(x)=x*+(3-8-i)-x = (21+18-7)- x> =(33-20-7)- x + 7 H18K 137
28. 2 ey \/ OIIK-1-38

Wccnenosarh CXOAMMOCTh YUCIOBOTO psijga: ! 2n+3-n" +10
29 ) (4—,1)2}1 OIIK-1-38

. HaiiTu nHTEpBan CXOAMMOCTH CTENEHHOTO psaa: " n*+1 .
A2
30. Pasnouts dynximo ¥ = 2% B psg Gypee na unrepsae (77> 7). OIIK-1-38
0 xl’l

31. > —. |xkl1 OITK-1-38

Haiitu cymMy cTeneHHOrO psipa: =!

o AD o
1. Haiitu yrom Mexay BEKTOpOM 1 IUIOCKOCTBIO, MPOXOAAIIEH HEPEs | 1 | ag
TO[IKH A , B u C, GC.HI/I A(_I, 15 3)’ B(3’ _2’ 4) , C(29 _19 _5) , D(25 _2’ 6) .
i AB AC
3 Haiitn o0beM mapaienenurea, MoCTPOSHHOTO Ha BEKTOpax , OIK-1-39
u AD | ecim A(2, 3, 2)’ B(3, 4, 6)’ C(4,3, 5)’ D(-2,2,1)

Ha ocu Ox HaiiTu TOUKY, paBHOYAQJICHHYIO OT Touek A (2; -4; 5) u B (-3;
34.12;7) OIIK-1-39
35. Boraucnuth BbideT GyHKImu f(z) = (z+2)/(z?-22-3) B Touke z = 3. OIIK-1-10

1

36. 1 OIIK-1-10

= z-1
BoerarcnuTh BeUeT QYHKITUN flzl=ze®




[Tpunoxenue 5

Bonpocwi 013 noocomoexku k sk3ameHy

2 cemecmp

35.  Yucnosele psabl. OnpeneneHne CXOAUMOCTH U PacXOAUMMOCTH UYHCIIOBOTO psija.
CBolcTBa CXOISIIMXCS PSIIOB.

36. Heobxoaumblil mpu3HaK CXOAUMOCTH YUCIIOBOTO psifa. ['apMOoHUYEeCKui psijl.

37. [Ipy3Haku CXOIUMOCTH PSAJOB C TMOJOXKUTEIBHBIMA YJIE€HAMH: CpPAaBHEHHS,
Hanamb6epa, Ko, MaTerpansubiil npusHak Koy,

38.  3uakouepenyrommecs: psnabl. [Ipusnak JleiiOnuma. AOCOMIOTHAs W YCJIOBHAas
CXOJMMOCTH PSIIOB.

39. OyHKIMOHATBHBIE psabl. O0IacTh CXOAUMOCTH. PaBHOMEpHASI CXOIUMOCTb.

40.  Crenennsle psaabl. Teopema Abens. Paanyc cXoquMOCTH CTETIEHHOTO psijia.

41. Paapr @ypre. YcenoBus cxonumoctu psiaa Oypee.

42. Boeruucnennss ¢ psgamu ®Oypee. Pan dypee mna dyHKIMHM, 3aJaHHONW Ha
IIPOU3BOJIBHOM MPOMEXKYTKE.

43, [Tonstne matpuubl. MaTpuibl crenHalbHOTO BUA. JIMHEWHBIE onepanuu Haj
Marpuuamu. [Ipumepst.

44.  Onepauus yMHOXeHHs MaTpull. TpaHcioHupoBaHue MaTpuubl. [Ipumepsl.

45. OneMeHTapHble TpeoOpa3oBaHus MaTpull. [IpuBeseHne MaTpULbl K CTYNEHUYATON
¢dopme. IlpuBeneHre MaTpuIbl K TpaneuueBuaHon hopme. [Ipumepsr.

46. [IpuBenenrne MaTpuilbl K TpeyrosbHoW ¢opme. Marpuilbl 3JIeMEHTapHBIX
npeoOpa3zoBanuii. [Ipumepsi.

47. [Tonstue nepecranoBku. [lonsitue onpenenurens. [loctpoenue onpenenurens n-
ro MopsaKa.

48. [IpocTelilive cBOMCTBA ONPEICTUTENA.

49.  Munopsl 1 anredbpanueckue gononHeHus. Teopema Jlamaca. [Tpumepsr.

50. DopMyIIbl pacdeTa OIpeACIIUTENIEH BTOPOro U TPETHEro NOpsAKoB. IIpumepsl.

51. YcnoBue obpatumocTt MaTpuibl. [lonsTiue HeBbIpOKIeHHON MaTpullsl. [loHsTHE
oOparHoii maTpuiibl. CBolicTBa 00paTHOI MaTpuLbl. Beruncnenue oOpaTHOM MaTPUIBL.

52. [IpuBenenne Marpuilbl K JauaroHaibHOW (opme. LU-pa3nokeHue MaTpHIlbL.
[Tpumepsl.

53. ['eomerpuyeckue BekTopbl. CBOOOAHBIC BEKTOPHL. JIMHEHHBIE oOmepanuu Hal

BekTopamu. [Ipumepsl.

54. BemectBeHHOE JIMHEWHOE NPOCTPAHCTBO. [IOHATHS JIMHEHMHOW 3aBUCUMOCTH U
JIMHENHOHN HE3aBUCUMOCTH. [ €OMETpUUECKUI CMBICII JIMHEMHOW 3aBUCUMOCTH.

55. basuc u pasmepHocTs IMHENHHOTO IIpocTpancTBa. Koopaunats! BekTopa. Ilepexon
K Apyromy 6azucy. [Ipumeps.

56. Addunnas cucrema koopauHat. IIpsMoyronbHbIE KoOpAWHATHL. [Ipoexmmu
BEKTOPA U KOOpAUHATHI. CKaJIspHOE MPOU3BEICHUE BEKTOPOB.

57. BekTopHoe u cMelaHHOe MPOU3BEACHUS BEKTOPOB.

58. [IpeoOpazoBanne koopauHat. OpToroHanpHas Matpuna. IIpeoOpa3zoBanue
IIPSIMOYT'OJIBHOW JIEKapTOBOM CHCTEMbI KOOPJAMHAT Ha IUIOCKOCTU U B IpocTpaHcTse. [lonsapHsie
KOOPJIMHATHI HAa IUIOCKOCTH U B IPOCTPAHCTBE.

59. Cucrembl TMHEHHBIX aIreOpandeckKuX YpaBHEHH: COBMECTHbIE, HECOBMECTHBIE,
OIIPEJIEIICHHBIC, HEOIIPEACICHHbIE, OJHOPOAHBIEC, HEOJHOPOAHBIE.



60. Panr matpunel. Metoa ["aycca BeiunciieHust panra Matpuiibl. [Ipumepst.

61. Teopema Kponekepa-Kanemnu. @yngameHtanpHas cuctema pemieHuil. CBs3b
MEXKy PEIIEHUSMH OJJTHOPOAHOM U HEOJHOPOIHOW CUCTEMAMU YPABHEHUN.

62. Pemenne cuctem JMMHEHHBIX anreOpanyecKuX ypaBHEHHUH C MOMOILBIO TpaBUIIa
Kpawmepa. ITpumepsr.

63. Pemenue cucteM JIMHEHHBIX alreOpanuyecKuX ypaBHEHHH METOIO0M OOpaTHOM
Matpuiibl. [Ipumepsi.

64. Meton lNaycca mcciaenoBaHusi M peUICHUS CUCTEM JIMHEHHBIX alreOpanmdecKux
ypaBHeHUH. [Ipumepsl.

65. [lonartue 00 ypaBHEHMAX JHMHUM M TIOBEPXHOCTH. YpPaBHEHUS NpPAMOM Ha
IUIOCKOCTH M IIJIOCKOCTH B MpocTpaHcTBe. [Ipumepsl.

66.  IlomymnockocTu M nosynpocTpaHcTBa. [IpsMas Ha IUIOCKOCTH M IUIOCKOCTH B
IIPOCTPAHCTBE B IMPSIMOYTOJIBHOM JEKApTOBOM cUCTeMe KoopauHar. lIpsmas B mpocTpaHCTBE.
[Tpumepsl.

67. [TonsiTne ¢GyHKIMM KOMIUIEKCHOW mepeMeHHOW. Ilpemen W HempepbIBHOCTH
(GYHKIIMHA KOMIUIEKCHOM MTEPEMEHHOM.

68.  HuddepenmupyeMocTs GYHKIIMM KOMIUIEKCHOW mepeMeHHou. YcmoBus Komm-
Pumana. ['eomeTpruecKkuil CMBICII IIPOU3BOJHOMN.

69. [Iponomkenne QyHkIUi e, sinx, cosx ¢ AelcTBUTEnbHOM ocu. CBolcTBa

3JIEMEHTAPHBIX (YHKIIHH.

70. Amnanutunueckoe npojosskenue. [loepxnocts Pumana.

71.  Crenennas ¢pyHkuus u QyHkius KyKoBcKoro.

72. [Toxa3zaTenbHbIEC U TPUTOHOMETPUYECKHE (DYHKIIUH.

73.  Jlorapudmuueckast QyHKIIHS.

74.  Ilonatme wuHTErpana oT (QYHKUMU KOMIUICKCHONH mepeMeHHOH. CBoiicTBa

uHTerpana. Materpanshas teopema Komu. MaTerpansabie hopmynbl Komn.

75. Psan Jlopana. O6macte cxomumoctu psna Jlopana. M3omupoBaHHBIE OCOOBIE
touku. Knaccudukarys ocoObIX TOYEK OTHO3HAYHOW aHATUTHICCKON () YHKIIUH.

76. Brruer ananmuTHyeckor (pyHKITMU B M30JUPOBAHHOM 0c000i Touke. OnpeaeneHne
1 (GOpMYJIbI BHIYMCIICHUS BbIUETA.

77. Brruncnenue onpenenéHHbpIX HHTErpagoB ¢ IOMOLIBIO BbIYETOB. [IpuMepsl.



[Tpunoxenue 6

6.2. 3a0anusn, nanpaenennsle Ha opmuposanue nPoPheccuoHaIbHLIX YMEHU.

Kon
No 3ananue pe3yjabTara
00y4eHust
Ucnonw3ys dopmyny Teinopa, BBYUCIUTE Tpenena GyHKIHUH:
37 cos(sin x) —COSX OIIK-1-V1
lim ;
x—0 X
38 lim{L+ ! +..+ ! } OIIK-1-V1
Haiity npejieln nociae0BaTeIbHOCTH: 1-2 23 n(n+1) ]
39 1imw OIIK-1-V1
Haiitu npenen ¢pynkuuu: x'+3
40 1in3l—VzX—2—2 OITK-1-Y1
Haittn npegen ¢pynxman: - VX+1=2
41 lim 1= S058% OIK-1-y2
Haittu mpemen Gyakmam: *>°  3x°
2x 1)
42 lim( ) OIIK-1-Y2
Haiitu nipesien Gyskmum: 2x-1 .
Ucnonw3ys dopmyny Teinopa, BBYUCIUTE Tpenen GyHKIHUH:
43| cos(2sinx)—cos2x OIIK-1-Y2
lim Z
x—0 X
Haiitn npenen [IOCIEA0BATEIbHOCTH:
44
lim| —+ .o+ ! OIIK-1-¥2
noel 1.3 3.5 2n-1)(2n+1)
45 lim(\/x2+l—\/x2—1) OIIK-1-V3
Haiitu npenen pynkuuum: *~ .
46 lim (x—3x" +2) OIIK-1-Y3
Haiitu npenen pynkuuu: *~ .
3x 2x
47 lim<—2 OTIK-1-Y3
Haittu npenen Gpynkuun: 0 3x
3x _ 1 4x+5
48 hm{ J OIIK-1-Y3
Haiitu npesten bymxmum: 7\ 3% +1
Onpenenuth, SBISETCS M KBaIpaTU4Has (opMa IMOJIOKUTEIHLHO
49 | onpenenenHoii: OIIK-1-V4
X AXD XD = 20X =20, Xy 20X, Xy =20, X, 20, Xy — 4 Xy Xy
50 [lpuBecTH K KAaHOHWYECKOMY BHIY KBaJpaTUYHYIO (Hopmy:
Am2 2 OIIK-1-Y4
S =2Tx; —10x,x, +3x;
51 Hanucate  kaHoHMueckoe ¥ oOmiee  ypaBHEHHE  MPSIMOIA,

OIIK-1-Y4




npoxonsmeii uepes Touxkn 4(2 5> =3) B(=4,3,6)

[TocTpouTh OPTOHOPMHUPOBAHHYIO CHCTEMY BEKTOPOB HCXOHs U3
CHUCTEMBbI BEKTOPOB:

52 -1 2 1 OIIK-1-Y4
o =11 a,=|-1| a,=|1
2 1 -1
Pemnth cucremy nuHeHBIX anredpandeckux ypaBaenuit (CJIAY):
X +x,+x;+x,=0
53 x+2-x,+3-x;+4-x,=0 OIIK-1-VY5
x+3-x,+6-x;+10-x, =0
x+4-x,+10-x,+20-x, =0
Haiitu coGcTBeHHBIE 3HaYE€HUSI M COOCTBEHHBIE BEKTOPHI MATPHULIBL:
54 3 -2 -4
9§ -2 OIIK-1-¥5
-4 -2 3
55 [TpuBecTH K KAHOHMYECKOMY BHJy KBaJIpaTUUHYIO POpPMY:
2 x4t — 2 OIIK-1-VY5
Xp X Xy —xy —4ex o x, =20 X =200 x, 4 X, X 2000 Xy,
[lpuBectn kBagpatuuHyo GoOpMy K KaHOHMYECKOMY BHAY
56 | opTOroHaIBLHBIM MPEOOPA3OBAHUEM: OIK-1-Y5
XX XX = 20X X, 60X Xy = A XX, =4 X, X 60, X, =20 X, X,
[IpuBecT K KaHOHUYECKOMY BHIY, ONPEACIUTh TUIl JUHUM U
57 | cnenaTh puCYHOK: OIIK-1-V6
X+ —4x+6y+4=0
[TocTpouTh OPTOHOPMHUPOBAHHYIO CHUCTEMY BEKTOPOB HCXOIS W3
CUCTEMbI BEKTOPOB:
58 0 1 3
5 2 ) OIIK-1-Y6
“Tlp T2 T
3 2 1
Haiitu yros mexny BEKTOpOM AD U IUIOCKOCTBIO, IIPOXOMSILEH
39 | qepes touxn 4, B u C, e ACLL3) BG,-2,4) C@2,-1.-5 | OIK-1-V6
D(2,-2,6)
60 Haiitn o0bem mapannenenurea, TOCTPOSHHOTO Ha BEKTOpaX AB | OK-1.V6
Zf u E’ eciu A(25 39 2) , B(3, 49 6) , C(4> 3’ 5) , D(_za 2) 1) .
Ucnonw3ys dopmyny Teinopa, BBYUCIUTE Tpenen GyHKIIHUH:
6l | cos(sin x)—cos x OIIK-1-Y7
lim ;
x—0 X
1 1 1
62 lim| — + ——+ ...+ 1-
HEI;LQ 2-3 m(n+1) OHK-1-¥7

Haiitu penen nocienoBaTeIbHOCTH: .




63 hmm OIIK-1-Y7
Haiitn npenen pynkuuu: *° X' +3
Haittu npexen pynkuun: > VX+1=2

65 ljm 1= <038 OTIK-1-Y8
Haiitu npenen pyaxuum: 3x*

66 lim( X 1TM OINK-1-Y8
Haiitu npenen bymxmm: 7\ 2% ~1 .
Ucnonw3ys dopmyny Teinopa, BBYUCIUTE Tpenena GyHKIHUH:

67 . cos(2sinx)—cos2x OIIK-1-V8

x—0 x4

Haiitn npeaen MIOCJIENOBATEIILHOCTH

68 il L 1 OIIK-1-Y8

o=l 1.3 3.5 2n-1)(2n+1)

69 lim(\/x2+l—\/x2—l) OIIK-1-Y9
Haiitu npenen pynkuuu: *~ .

70 lim (x —3x*+2 ) OIIK-1-Y9
Haiitu npenen pynkuuu: *~* .

71 lim &= OIK-1-Y10
Haiitu npenen ¢pymkmum: 0 3x°

72 . 3_)(,' _ 1 4x+5

lim OIIK-1-Y10
w0\ 3x+1 _

Haiitu npenen Gpynkiuu:




	43. Понятие матрицы. Матрицы специального вида. Линейные операции над матрицами. Примеры.
	44. Операция умножения матриц. Транспонирование матрицы. Примеры.
	45. Элементарные преобразования матриц. Приведение матрицы к ступенчатой форме. Приведение матрицы к трапециевидной форме. Примеры.
	46. Приведение матрицы к треугольной форме. Матрицы элементарных преобразований. Примеры.
	47. Понятие перестановки. Понятие определителя. Построение определителя n-го порядка.
	48. Простейшие свойства определителя.
	49. Миноры и алгебраические дополнения. Теорема Лапласа. Примеры.
	50. Формулы расчета определителей второго и третьего порядков. Примеры.
	51. Условие обратимости матрицы. Понятие невырожденной матрицы. Понятие обратной матрицы. Свойства обратной матрицы. Вычисление обратной матрицы.
	52. Приведение матрицы к диагональной форме. LU-разложение матрицы. Примеры.
	53. Геометрические векторы. Свободные векторы. Линейные операции над векторами. Примеры.
	54. Вещественное линейное пространство. Понятия линейной зависимости и линейной независимости. Геометрический смысл линейной зависимости.
	55. Базис и размерность линейного пространства. Координаты вектора. Переход к другому базису. Примеры.
	56. Аффинная система координат. Прямоугольные координаты. Проекции вектора и координаты. Скалярное произведение векторов.
	57. Векторное и смешанное произведения векторов.
	58. Преобразование координат. Ортогональная матрица. Преобразование прямоугольной декартовой системы координат на плоскости и в пространстве. Полярные координаты на плоскости и в пространстве.
	59. Системы линейных алгебраических уравнений: совместные, несовместные, определенные, неопределенные, однородные, неоднородные.
	60. Ранг матрицы. Метод Гаусса вычисления ранга матрицы. Примеры.
	61. Теорема Кронекера-Капелли. Фундаментальная система решений. Связь между решениями однородной и неоднородной системами уравнений.
	62. Решение систем линейных алгебраических уравнений с помощью правила Крамера. Примеры.
	63. Решение систем линейных алгебраических уравнений методом обратной матрицы. Примеры.
	64. Метод Гаусса исследования и решения систем линейных алгебраических уравнений. Примеры.
	65. Понятие об уравнениях линии и поверхности. Уравнения прямой на плоскости и плоскости в пространстве. Примеры.
	66. Полуплоскости и полупространства. Прямая на плоскости и плоскость в пространстве в прямоугольной декартовой системе координат. Прямая в пространстве. Примеры.
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