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1. HAUMEHOBAHME 1 LHEJIb OCBOEHUA JUCHUITJINHBI

VyeOnass mucnuiummHa «Marematuka» u3ydaercss 00YyJalolMMUCS, OCBAMBAIOIIUMHU
oOpa3oBarensHyio mnporpammy «llpukmamnas wHdopmatuka» mno mnpodumo I[lpukiaamnnas
nHpopMaTKa B OKOHOMHUKE B cooTBercTBMHM ¢ DenmepanpbHbIM  TOCYyIapCTBEHHBIM
00pa3oBaTeIbHBIM CTAHIAPTOM BHICIIEro oOpazoBanus mo HampasieHuto 09.03.03 Ilpuknagnas
nH(pOpMaTHKa, YTBEPXKACHHBIM NpUKa3oM MwuHHCTepcTBa 0O0pa3oBaHus W Hayku PO or
19.09.2017 N 922 (®I'OC BO 3++).

Henpro kypca sBIsieTCs pa3BUTHE y CTYJCHTOB HAaBBHIKOB MAaTEMAaTHUYECKOTO MBIIICHUS,
CIOCOOHOCTEN K CaMOCTOSATENLHOM TBOpUYECKOI padoTe.

N3yuenne yuyeOHOW JUCHUIIIMHBI HAMpPaBJIEHO HA TOATOTOBKY OOYYalOIIUXCSA K
OCYIIECTBJICHHUIO JEATEIBHOCTH IO KOHIENTYaJbHOMY, (YHKIHMOHAJIHLHOMY M JIOTUYECKOMY
MPOEKTUPOBAHUIO CHUCTEM CpPEIHEr0 W KPYIMHOro macmrada W CI0KHOCTH, IUIAHUPOBAHUIO
pa3pabOTKM WM BOCCTaHOBJIEHUS TpeOOBaHUM K cuUcTeMe, aHaIu3y MNpOoOJEeMHONW CHUTyaluu
3aMHTEPECOBAHHBIX JIULI, pa3paboTke OM3HEC-TPEOOBAHUM 3aMHTEPECOBAHHBIX JIUL, IOCTAHOBKH
Lene COo3aHus CHUCTEMBI, pa3paOOTKH KOHIIEMIIUUA CHCTEMbl M TEXHHYECKOrO 3aJlaHHs Ha
CHCTEMY, OpPraHM3alliU OLIEHKH COOTBETCTBHS TpPEOOBAHUSM CYIIECTBYIOIIMX CHUCTEM H HX
aHAJIOTOB, IPECTABJICHUIO KOHIICTIIIUY, TEXHUYECKOT0 3aJ]aHusl Ha CUCTeMY M U3MEHEHHH B HUX
3aMHTEPECOBAHHBIM JIUI[AM, OpraHU3allMU COTJIacoBaHUs TpeOOBaHUI K cUCTeMe, pa3padoTke
mabJIOHOB JTOKYMEHTOB TPeOOBaHMM, IOCTAaHOBKE 3ajlaud Ha pa3paboTKy TpeOOBaHHMH K
MOJICUCTEMaM U KOHTPOJIb UX KAa4eCTBa, COMPOBOXKICHUIO MMPHUEMOYHBIX HCIBITAHUI M BBOJIA B
OKCIUTyaTallMi0 CHCTEMbI, O00pa0OTKEe 3ampocoB Ha H3MEHEHHE TpeOOBaHUN K CHCTEMe,
OIIpENENICHHBIX MPO(ECCHOHANBHBIM CTaHIapTOM «CHCTEMHBIH aHATUTHK», YTBEPKICHHOTO
npukazoM MUHHCTEPCTBA TPyAa U COlUAIbHOM 3ammThl Poccuiickoit denepannu ot 28.10.2014
N 809u (Peructpanuonnsiit Homep Ne34882).

2. MECTO JUCHMIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOU
IMPOT'PAMMBI

VYuebnas aucuuniarHa MaTtemaTHKa OTHOCHTCS K 00513aTeIbHON 4acTH yueOHOro IjIaHa v
u3zyyaercs Ha 1 Kypce.

2.1. TpebGoBaHus K IpeABAPUTEIIHBHON MOATOTOBKE 00YYaIOIIErocs:

[TapamienbHO ¢ y4eOHOM IUCHUIIIMHON «MaTeMaTuKay W3y4aroTCs IUCIUTLIMHBI:
«MatemaTHueckas JIOTMKa U AUCKpETHAsE MaTeMaTukay, « M HdopmaTrKa U IporpaMMUpPOBaHHUEY,
«YwuclIeHHBIE METOAbLI B 9KOHOMHKE.

2.2. IucumMmuiiHbl (MOYJIM) ¥ TMPAKTUKHU, JJI1 KOTOPBIX OCBOCHUE JAHHOW JUCITUTIIIMHBI
(MoyJIsT) HEOOXOAMMO KaK MPEAIISCTBYIOIIIEE:

N3yuyenue xypca «MaremaTtuka» HEOOXOIUMO JJIi OCBOCHHS JIPYTMX MaTEMaTH4eCKHX
quciuiuiiH:  «Teopuss BeposATHOCTEW M MaTreMaThdeckas craTuctuka», «HcciemoBanue
ornepanuii U1 METOAbl ONTUMM3ALUN», «DKOHOMETpUKa». Pa3BuTue y oOydarommxcsi HaBbIKOB
KOMaHJTHOM paboThl, MEKJIMYHOCTHON KOMMYHUKAIUU, TPUHATHUS PEIICHUH, JTUIEPCKUX KaueCTB
o0ecreynBaeTCs YTCHUEM JICKITUH, TTPOBEICHUEM 3aHSATHH, COJCPKaHHE KOTOPBIX pa3padoTaHO
Ha OCHOBE PE3yJIbTAaTOB HAYYHBIX HCCIEAOBAHUHN, MPOBOAUMBIX MHCTUTYTOM, B TOM YHCIIE C



YUYE€TOM PEruoHaJIbHBIX 0co0eHHOCTEH HpO(i)CCCI/IOHaJ'IBHOI\/'I JACATCIIbBHOCTH BBIITYCKHHUKOB H

norpedHocTel padoTonaTenei.

3. IJIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHMUS 11O JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMUN OCBOEHUA

OBPA3OBATEJbLHOUM ITPOTPAMMBI

B pesynbraTe OCBOEHHMS NMCHUIUIMHBI OOydarolIuiicss MO MporpaMMe OakajaBpuara

JOJI2KCH OBJIaAACTh:

- Cnocoben RPpUMEHAMb €eCHEeCH8EHHOHAYUYHble U oﬁmeumfcenepnbte 3HAHUA,

MEmoovl

mamemamuueckozo

anaausa u Mmooen upoeanus,

meopemuuecKkozo u

IKCHEPUMEHM ATIbHO20 UCCe006aHUs 8 npoeccuonanbvroil deamenvnocmu; (OITK-1)

IInanupyemble pe3yabTaThl 00y4eHUsI 1O JUCUUITIHHE

dopmupyemas Kog pesynbrarta
PMHDPY [Inanupyemblie pe3ybTaThl 00 ydeHUS A besy
KOMIIETEHIUS o0y4eHus
3HaTh:
MeTobl ¢ depeHIIMpOBaHUS U HHTETPUPOBAHUS OIIK-1-31
0a30BbIe MOHATHS TEOPUH MATEMATHYECKOr0 aHAIN3a
g P OITK-1-32
GbyHKIUH
0a30BbI€ MOHSITUS MATPUIHON AT eOpBI OIIK-1-33
METO/IbI pelieHus 3a1a49 qudPepeHnaTbHOro U
HWHTErPajJbHOIO UCUHUCIIEHUS TOBBILIEHHOI'O YPOBHS OIIK-1-34
Criocoben CIIOKHOCTH
TIPUMCHATE MPU3HAKK BO3pACTaHUs M YObIBaHUS (DYHKIIUU OIIK-1-35
CCTCCTBCHHOHAYH | \1orop1 muddepeHnanbHOro HCUHCIICHUS s OIIK-1-36
5 HBIC H UCCIIE0BaHNs (PYHKUIMH U IOCTPOEHUS UX TpapuKOB
OOIICHHAKCHEPHBL |y oo b1 HicCIEIOBAHMS (YHKIMH KOMILICKCHOM
€ 3HaHU4, . OIIK-1-37
IIepEMEHHON
METOJIbI
OCHOBHBIE IIOHATHS ¥ IPU3HAKU CXOIUMOCTH PSIOB OITK-1-38
MaTeMaTUYECKOT "
OCHOBHBIC TIOHATHS U METOJIbI BEKTOPHOM anredpbl OIIK-1-39
0 aHalu3a u
MIOHSITHS BBIYETOB OIIK-1-310
MOJIETUPOBAHUS,
YMeTh:
TEOPETHUUECKOT O
elIaTh 3aJa4M 110 TEOPUH MIPENIEIIOB
" p opuH peacd OIK-1-Y1
MOCIIeIOBATEIbHOCTEHN U PyHKIUI
AKCIIEpUMEHTaJIb
JIOTUYECKU KOPPEKTHO MPUMEHSITH MAaTEMAaTHIECKHE
Horo METO/1bl IPU I)GI;)JIGHI/II/I 3: ay OTK-1-v2
UCCJIEZIOBAHUS B AbL [P p A
NpodbeccHOHATBH BepUPHUIIMPOBATH PE3YIbTATHI PEIICHUS KOHKPETHBIX OIK-1-Y3
oii 3a/1a4
nestenpHoOCTH; | CTPOUTH MATEMATHHECKHE MOJIENH npodeccuoHambHBIX OIK-1-V4
(OTIK-1) 3a/1a4 U UHTEPIPETUPOBATH I1OJYyUEHHbIE PE3YJIbTATHI
BBIYUCIISITH MPEJIENT MOCIEA0BATEIbHOCTH OIIK-1-V¥5
BBIYHUCIISATh MPOU3BOAHBIC U MU PepeHIIHAIBI TIEPBOTO OTTK-1-Y6
nopsiika GyHKIIMH OTHON IepeMeHHON
BBIYUCIISATH MPOU3BOJHBIC U MU (] hepeHITHATBI BHICIIINX OIK-1-V7
MOPSIKOB (DYHKITMH OJHOW TepeMeHHOU
HAXOAUTh NEepBO0OPa3HYI0 QYHKIIUU OAHON EepEeMEHHOM OIIK-1-V8
BBIUHCIIATH OMpPeaeIEHHbIN HHTErpai oT QYHKIIUU OJTHOM OIIK-1-Y9




nepeMeHHoﬁ, KPaTHBIC MHTCT PAJIbl

g depeHIupoBaTh QYHKIIUIO HECKOJIBKUX MePEeMEHHBIX OIIK-1-Y10
Baajgern:

HABbIKaMU PEIIEHUs TUIOBBIX 3a/1a4, UCIIOJIb3YsI METOIbI OIK-1-B1
TG epeHInanbHOro ¥ MHTErPagbHOr0 HCUHCIICHUS

HaBbIKaMU peIIeHUs 3a]1a4 MaTPUUHON ajredpbl OIIK-1-B2
HaBBIKAMH MPAKTHYECKOr0 UCMOJIb30BAHUS

MaTEMAaTUYECKOro anmnapara sl pelieHus KOHKPETHBIX OIIK-1-B3
3a/1a4

HaBBIKAMH MOMCKA MPEJIeIia MOCIEA0BATENBHOCTH OIIK-1-B4
HAaBBbIKAMM PACKPBITHS HEONPEAEICHH OCTEN OIIK-1-B5
HaBbIKaMU HCCIIEIOBAaHUS CXOIMMOCTH HECOOCTBEHHBIX

MHTETpaJloB ’ ! OTIK-1-B6
HaBblkaMu AU epeHpoBaHns QYHKIUN HECKOIBKUX OIK-1-B7
IIEPEMEHHBIX

HaBBIKAMHU TOMCKA JIOKAJIBHBIX IKCTPEMYMOB (DYHKIIHIT OIK-1-B8
HECKOJIBKHUX IEPEMEHHBIX

HABbIKAMU BBIYUCIIEHUS] KPUBOJUMHEHHBIX HHTEIPAJIOB OIIK-1-B9
HAaBBbIKAMU MCCJICIOBAHUS PALOB OIIK-1-B10

4. OBPBbEM JUCIUAIIVIMHBI B 3BAYETHBIX E/IUHUIAX C YKASAHUEM
KOJINYECTBA AKAJEMHUYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHY1O

PABOTY OBYYAIOIIUXCHA C HPEITIOJABATEJIEM (I1IO0 BUJAM YYEBHBIX

3AHATHIA) U HA CAMOCTOSTEJBHYIO PABOTY OBYUYAIOIIIUXCS

OO0mast Tpy10eMKOCTh JUCIUILUIMHBI cocTaBiseT 10 3aueTHbIX enuHuUIs! (360 gaca).

Obmas B ToM umncie koHTakTHas paboTa c
.. ®opma

TPYI0EMKOCTD MIpEIoIaBaTesIeM Cawm. N
Ne B B KonTpoins aGora | POMEXKYTOUHOM

Bcero | JI IIp | KoP | Konc | 3 p aTTecTaIun

3.e. | dJacax
1 10 360 28 60 | 96 3,2 4 0,8 67.2 128,8 DK3aMeH
Pacnipenenenue yaeOHOro BpeMEHHU 10 TeMaM U BUJIaM YYeOHBIX 3aHATUH ouHas Gopma
o0y4deHHS
X I‘IaaI/IMEH](a)B:HI\I:IIe Beero KonrakrHas pabota ¢ mpenogaBarenemMm Can. qbopMﬁEz:;ﬁIe
® | Pa3ACIIOB, TeM yacoB | Beero | JI | Ilp | KoP | Kouc | D | Pa0. pesy
yUeOHBIX 3aHSITHH o0y4eHHs
MHuoxecTBa
OIIK-1-32,
1. | MHoxecTBa 8 4 4 4 OIK-1-V2
JelcTBUTENBHBIC YHCTA
JleicTBUTENILHBIC OIIK-1-32,
2. quciIa 8 4 4 4 OIIK-1-¥2
UwncoBas mMocieqoBaTeIbHOCTh

q OIIK-1-32,

3. H;I(?J:]II: B(?];IaTCJ'II:HOCTB 8 4 4 4 OIIK-1-¥1,

A OIK-1-Y5

DyHKIUS
OIIK-1-32,
4. | OyakWms 8,8 6 4 2 28 OTK-1-V1
[Ipenen dyHKIMK
5. | Hpenen dynxiwm 10 | 4 | 4 | | | | 6 | OnK-1-32,




| |

| OIK-1-V1

HenpepbBHOCTD GyHKIMH
HenpepsBHOCTH OIIK-1-31,
6. | . CPCPBIBHOC 8 6 | 4] 2 2 | OIK-1-32,
Pyt OIIK-1-V6
[TpousBoaHas u quddepeHiman
IIponsBogHas u OIIK-1-31,
! nudhepeHmman 6 4 2 2 2 OIIK-1-Y6
OcHOBHBIE TEOpPEMBI 0 CBOHCTBAX U PepeHIHPYeMbIX QYHKIMH
OCHOBHBIE TEOPEMBI
0 CBOICTBax OIIK-1-31,
8. T epeHIInpyeMbIX 8 6 4 2 2 OIIK-1-Y6
dbyHKIIHIT
[TponsBonubie n muddepeHnrans! BRICIIAX TOPSAKOB. PackpbiTHe HeonpeneneHHoCTe !
[TpousBoaHbie U
muddepeHnnanst OIIK-1-31,
9. | BBICHIMX MOPSIKOB. 10 6 2 4 4 OIIK-1-34,
PackpsiTue OIIK-1-Y7
HEOIIPEIEJICHHOCTEN
Popmyna Telnopa
OIIK-1-31,
10. | dopmyna Teiinopa 10 6 2 4 4 gglé-_i-_gi’
OIIK-1-Y7
Boszpacranue u yosiBanue yakunu. JIokanbHbIe SKCTPEMYMBI
Bospacranue u OIK-1-32,
17, | Yovmamme dymkmm. | 6 2 | 4 4 OITK-1-Y2
JlokanbHbIE ONK-1-V3
IKCTPEMYMBI
BorHyrocTs # BEITYKJIOCTh yHKIMH. Touku nmepernda
BOFHYT?)ZTI: u OITK-1-35,
12. E)HHYK“ b 6 2 2 4 | OIK-1-v2,
yHKIUH. Touku ONK-1-V3
neperuda
[Mpumenenne muddhepeHIanTbHOr0 HCUUCTISHUS IS NCCIIeIOBAaHUS (PYHKIUI U ITIOCTPOCHHS X
rpaduKoB
IIpumenenne
T PepeHITHAIEHOTO
WCYUCIICHUS IS
OIIK-1-36,
13. ncerneJ0BaHMs 8 6 4 2 2 OIK-1-Y10
GbyHKIMH 1
MIOCTPOCHUS UX
rpaduKoB
Heonpenenénnplii HHTErpa
Heonpenenénnslit OIIK-1-31,
14. HHTErpat 8 6 4 2 2 OIIK-1-¥8
OnpenenéHHbIA HHTETpal
OnpenenéHubIit OIIK-1-31,
15. HHTErpat 6 2 2 4 OIIK-1-Y9
HecoOcTBeHHBIN HHTETpaT
HecoOcTBenHbIi OIIK-1-31,
16. HHTErpal 6 2 2 4 OIIK-1-Y9
@DyHKIMY HECKOJIbKMX MEPEMEHHBIX, MTPEIes, HEPEPhIBHOCTh
DOyHKIUU
17. | HecKOMbKUX 6 2 2 4 OIIK-1-B7

MIEPEMEHHBIX, MIPEET,




‘ HENpPEepbIBHOCTD

|

L

[ |

|

JuddepenipoBanue (

DYHKIMI HECKOJIBKMX NEPEMEHHBIX

HuddepenumpoBanue OIIK-1-36,
18. | dbyHKIMI HECKONBKUX 6 2 2 4 OIIK-1-V10,
MEepEMEHHBIX OIIK-1-B7
JlokasibHbBIE SKCTPEMYMBI (PYHKIHI HECKOJIBKUX MEPEMEHHBIX. Y CIIOBHBIE SKCTPEMYMBI
JlokanbHbIE
9KCTPEMYMBI
(hyHKIMI HECKOIBKUX OIIK-1-36,
19. MIEPEMEHHBIX. 6 2 2 4 OIIK-1-B8
VYcnoBHbIE
9KCTPEMYMBI
KpatHsle nHTErpasBl
OIIK-1-31,
20. | KpaTnbie unTErpasl 6 2 2 4 OIK-1-Y9
KpuBonuHeiiHbIe HHTErpaJIbl
KpuBosnuneiinbie OIlK-1-31,
21 HHTErpaJibl 6 2 2 4 OIIK-1-B9
IToBepXHOCTHBIE MHTETPaJIbI
[ToBepxHOCTHBIE OIIK-1-31,
22. WHTErpaJbl 6 2 2 4 OIIK-1-B1
CoOCTBeHHBIE HHTETPAJIbl, 3aBUCSIIIE OT MapamMeTpa
CobcTBeHHBIE
HWHTErPabl, OIIK-1-31,
23. 3aBUCALINAE OT 4 2 2 2 OIIK-1-B1
nmapamerpa
HecoOcTBeHHBIE HHTETpalibl, 3aBUCSIIME OT ITapaMeTpa
HecobGctBenHbie
HAHTErPaJIbl, OIIK-1-31,
24. 3aBUCSIINE OT 6 2 2 2 OIIK-1-B6
mapamerpa
[IpomesxyTouHast artectaiusi (3K3aMeH)
o5 IIpomesxyTouHast 4 4 16 5 0.4
aTTectanus (3K3aMeH)
UuciioBble psbl
OIIK-1-38,
26. | Ynucnossie psiabl 8 6 4 2 2 OITK-1-B10
@DyHKIMOHATIBHBIE PSi/IbI
OyHKIMOHAIEHBIE OIIK-1-38,
21. PSLIBE 4 2 2 2 OIIK-1-B10
CrernieHHbIE PIBI
OIIK-1-38,
28. | CreneHnble psiabl 4 2 2 2 OMK-1-B10
Pane1 @ypre
OIIK-1-38,
29. | Psager @ypoe 8 6 4 2 2 OIK-1-B10
Marpuiisl
OIIK-1-33,
30. | Marpwuirsr 8 6 4 2 2 OIIK-1-VY2,
OIIK-1-B2
Onpenenurenu
OIIK-1-33,
31. | Onpenenurenm 8 4 4 4 OTK-1-B2
OOpaTHas MaTpHIa
32. | O6paTtHas MaTpuIa 4 2 2 2 OIIK-1-33,

OIIK-1-B2




['eomeTpuyeckre BEKTOPbI

I'eomeTpuueckue OIIK-1-39,
33. BEKTOPBI 8 6 4 2 2 OIIK-1-B3
BBeneHue B TEOpUIO JMHEMHBIX NPOCTPAHCTB
OIIK-1-B3
IPOCTPAHCTB
Bexkrophas anrebpa
OIIK-1-39,
35. | BekropHnas anredpa 8 4 4 4 OIK-1-B3
CucTeMbl IMHEHHBIX aJIre0panyecKuX ypaBHeHHH
CucTeMbl JIMHEHHBIX OIIK-1-33,
36. | anreOpandeckux 8 4 4 4 OIIK-1-B2,
YpaBHEHUI OIIK-1-B3
MeToibl pellieHnsl CUCTEM JIMHEHHBIX anreOpanieckux ypaBHEHUH
Meronst pemieHns OIK-1-33,
37, | CHCTEM JMHEHHBIX 4 2 5 5 OIK-1-Y2,
aJ'Il"eraI/I‘ieCKI/IX OIIK-1-B2
ypaBHEHUH
AnreGpandeckue JMHUM M OBEPXHOCTHU IEPBOTO MOPSIKA
Anrebpanueckue OITK-1-39,
38, | 4 2 2 2 | OIK-1-v2,
pHoeTH OIK-1-B3
[IEPBOro NMopsiaKa
@YHKIMS KOMIUIEKCHOM TepeMEHHOM
o
P OI1K-1-B3
Juddepennmpoanne QyHKIMHA KOMIIJIEKCHOW NIepeMEeHHON
JuddepenupoBanmne OIIK-1-37,
hyHKIUH OIIK-1-Y2,
40. KOMILJICKCHOM 4 2 2 2 OIIK-1-VY3,
IIEPEMEHHON OIIK-1-B3
OneMeHTapHbIe (YYHKIMHU KOMILUIEKCHOM ITepeMeHHOM
DneMeHTapHbIe OIIK-1-37,
hyHKIUH OIIK-1-Y2,
AL KOMIIJIEKCHOM 4 2 2 2 OIIK-1-VY3,
IepEMEHHOM OIIK-1-B3
WnTerpupoBanne GyHKINHM KOMILICKCHOH MepeMeHHON
WuTerpupoBanue OIlK-1-37,
dhyHKIMH OIIK-1-Y2,
42. KOMIIJIEKCHOM 4 2 2 2 OIIK-1-VY3,
MIepEMEHHOI OIIK-1-B3
PasnoxeHne aHanuTHYECKON QYHKIMU B CTENCHHOU P
Pasnoxxenue OIIK-1-38,
aHAJIUTHYECKOH OIIK-1-Y2,
43 (yHKIMY B 4 2 2 2 OIlK-1-V3,
CTETICHHOM psif OIIK-1-B3
Teopust BHIYETOB
OIIK-1-310,
OIIK-1-Y2,
44. | Teopus BBIYETOB 4 2 2 2 OINK-1-V3,
OIIK-1-B3
OK3aMeH
45, | Dx3amen 4 | 4 ] | | 16 | 2 [04]




5. CONEP)KAHUE JUCHATIJIVNHEL, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JEJIAM)

Tema 1. MuoxecTBa.

OCHOBHBIE ~4YepThl MaTEMAaTHYECKOrO  MBIIIJICHHUS, aKCHOMaTH4YeCKUd  MOIXO7,
MaTeMaTU4YecKue J0Ka3aTeNbCTBa, MpsiMasi, 00paTHas U MPOTUBOIOJIOKHAS TeopeMbl. MHayKuus
u fenykius, ouHoM HproToHa. D1eMeHTh 1 MHOXKECTBA, KOHEUHbIE U OECKOHEYHbIE MHOXKECTBA,
OTHOIIEHUS U oToOpakeHus. Onepanuu Hal MHOXecTBaMU. [IoHsATHE pa3MepHOCTH MHOXKECTBA.

Tema 2. JleificTBUTENbHBIE YU CTA

HatypanpHblii psa uncedn, 1esble 4ucia, pallioHaabHble yrcia. VppannoHansHble yucia,
CTEIEHW W KOpHHU, jJorapudmel. [leficTBuTENbHbIE (BEIIECTBEHHBIE) Ynciaa. AKCHOMAaTHYECKOe
olpeneseHne JACHCTBUTENbHBIX 4YHcel. YucioBass ocb. AOCONMIOTHBIE BeIUYuHBL. WHTepBan,
OTPE30K, OKPECTHOCTh TOUKH.

Tema 3. HucioBast mocinenoBaTeIbHOCTD

OmnpezneneHne YUCIOBOM IOCJIENOBATEILHOCTH. MOHOTOHHBIE IOCIEI0BATEIbHOCTH,
BO3pacTalolliie U yObIBalolMe, HEBO3pacTalollie M HeyObIBaloIlMe, OrpaHUYEHHbIE W
HEOIPAHUYEHHBIE YHUCIOBBIEC IOCIEA0BATENbHOCTH. [lOHsATHE BEpXHEW W HMXKHEH TpaHen.
beckoneuHo 6ouiblyie 1 OECKOHEYHO MaJlble IIOCIEe10BATEIbHOCTH, CBsI3b Mexay HuMmu. [Ipenen
YUCIOBOM TMOCJIEA0OBATENIBHOCTH M €ro cBoiicTBa. [Ipu3HakuM CylIeCTBOBaHUS Mpeaena,
CYIIECTBOBAHUE Mpelelia y MOHOTOHHOM OrpaHMYEHHOM mOcieaoBaTeabHOCTH. Ywucio e.
Teopema bonbuano—Beliepuirpacca 0 CyleCTBOBAHUM YAaCTUYHOrO Ipelesia y OrpaHUYE€HHOU
nocienoBatenbHocTH. Kputepuii Komm. beckoneuno mMasbie mociieqoBaTeabHOCTH. TeopeMbl 00
apudmMeTnueckux JeHCTBUAX HaJ CXOAALIMMHUCS MOcaeoBaTeIbHOCTIMU. [IpenenbHblil mepexos
B HEPAaBEHCTBAX CXOMAIIMXCS MOCIEA0BATEIbHOCTEH.

Tema 4. OyHKUHS.

Onpenenenune  (yHKIUU, oO0NacTh €€ oOmpeaeneHUus ¥ 001acTb  3HAYCHUU.
XapakTepuCTHKHU TMOBeNEHUS (DYHKIMI: YeTHOCTh M HEYETHOCTh, BO3pACTaHWE U YyOBbIBaHWE,
HauOosblllee M HaUMEHbIIEE 3HAYCHMs, OIPAaHUYEHHOCTb, MEPUOAUYHOCTb. (OCHOBHBIE
JJIeMEeHTapHble (YHKIHMH, WX CBOWCTBa M Tpaduku. 3ameuarenbHble KpHuBble. HesBHBIC
¢yHkuuu. CroxxHble 1 00paTHbIE QYHKIMH, UX IPaPUKH.

Tema 5. [Ipenen pyHkuuu.

[Ipenen ¢ynkuuu B Touke. [lpemen ¢ynkumm Ha Oeckoneunoctu. Ilpenen cineBa u
cnpaBa. CBoiicTBa mpenenoB: apupMeTHuecKue IeUCTBUS Haa (DYHKIUAMHU, WMEIOIUMU
npenensl. I[lpenen  MoHoToHHOW — ¢yHkuuu. HekoTopsle 3aMedaTenbHblE — MPEAEIBI.
OpHocTopoHHUE mTpenenbl. beckoHedHO Manble U OecKOHEYHO Oonplive  (YHKIMH.
OKBUBAJIEHTHOCTb (DYHKLUH, I1aBHAs YacTh QYHKIMH, 0- Masioe U O - GosbLIoE.

Tema 6. HeripepbIBHOCTD (DyHKITHH.

HenpeprlBHOCTh  (YHKIMH, HENPEPHIBHOCTh ClI€Ba W CIpaBa, TOYKH pa3pbiBa.
ApudmeTnueckue EHCTBUS HaJ HENPEPbIBHBIMU (QYHKIUSAMH, HEMPEPHIBHOCTH CIOXKHOU
¢byukuun. CBOWMCTBa HENMPEPBIBHBIX (YHKIHNA, HEMPEPHIBHOCTh OCHOBHBIX JJIEMEHTapHBIX
(bYHKIIHIA.

Tema 7. IlpousBonHas u nudepeHmma.

[IpouzBoanas, nuddepenmupyemocts GpyHkuun. HempepsiBHOCTH AudepeHnnpyeMoit
¢byHkuu. 'eoMeTpUYEeCKHii CMBICI TNPOU3BOMHOM, YPaBHEHUS KacaTelIbHOW M HOPMAJIH.
Huddepennman ¢GyHKum, ero reomerpuueckuit cmbich. [IpaBuna auddepeHunpoBaHus.



®opmybl AU PepeHIPOBAHUST OCHOBHBIX 3JIEMEHTapHbIX QYHKIMHA. [Ipon3BOIHBIE CIIOXKHON U
00paTHOM QYHKIMHU.
Tema 8. OcHOBHBIE TeOpeMbl 0 cBONCTBAX AUpdepeHIpyeMbIX (yHKINN

Touku sxcrpemyma ¢ynkuuu. Teopemsr @epma, Poss, Jlarpanxka (Teopema o cpeHeM)
u Ko, popmyiiel Jlarpanxa u Komu, ux npuMeHeHue.

Tema 9. [IpousBonnbie U qudPepeHInABI BBRICIINX MOPAIKOB. PackpeiThe
HEOIPEIETEHHOCTEN.

[IponsBoansie n nuddepeHnuansl BeICIIUX MOpsSAKoB. HapylieHne MHBapHaHTHOCTH
dopmbr st auddepennmanoB  BeicmmXx nopsakoB. Dopmyna JleliOuuma. Packpwitue
HeomnpeneaeHHoCcTel, HeonpeneneHnocTr Buaa 0/0 u co/co. [IpaBuio Jlomurams.

Tema 10. ®opmyna Teinopa

®opmyna Teinopa ¢ ocrarounbiM uiieHOM B ¢opme [leano u B dopme Jlarpanxka.
@®opmyna MaxkinopeHa. [IpenctaBieHre OCHOBHBIX 3JIEMEHTApHBIX GQYHKIMH 10 dopmye
MakxnopeHna. [Ipumenenune ¢popmyibl Teliopa B BBIYMCIUTENBHON MaTeEMaTHKE.

Tema 11. Bo3zpacranue u yosiBanue pyHKIuU. JIokanbHbIE 3KCTPEMYMBbI

JloctaTouHbli Npu3HAaK Bo3pacTaHus (yObIBaHUA) (QYHKUMM OJIHOW IEPEMEHHOM.
OkctpeMyMbl QYHKIMM (MakcuMyM M MHHMMYM). Heobxoaumoe ycioBHE 3KCTpeMyMa,
JIOCTaTOYHbIE TNPU3HAKK IKcTpeMyMma. HamGospliee M HamMeHbllee 3Ha4eHHUs (YHKIMM Ha
OTpE3Ke.

Tema 12. BoruyTocTh M BBITYKI0CTh GyHKIMH. Touku neperuoa.

Onpenenenue BBIMTYKIOH (BOrHYTOM) (QyHKIUHU, U TOUYKH neperuda rpapuka (QyHKIIHH.
HeoOxonumoe ycnoBue Touku neperuda. JloctaTouHble IpU3HAKK BOTHYTOCTH (BBITYKJIOCTH) U
Hanmm4us Touek neperunda. Kacatensnas k rpaduxy ¢yHKIIMM B TOUKe nieperuoa.

Tewma 13. Ilpumenenne nuddepeHInanb-HOr0 HCUYUCIESHUS IS HCCIIE0BaHUS (QYHKIIMHN 1

MOCTPOEHUS UX TpauKoB

AcumnToTsl rpaduka GyHKINK (BepTUKaIbHAS, TOPU3OHTANIbHAS, HaKIOHHas). [ToHsaTHe
00 acuMnToTHYecKOM pasyioxkeHuH. OOImas cxema HMcciaeoBaHUs (YHKIIUU M TOCTPOCHUS ee
rpaguka.

Tema 14. Heonpenen€HHblil HHTErpal.

[lepBooOpa3Has, HeompeneleHHbI HMHTErpaji, ero CBOWCTBA. 3aMEHa IEPEMEHHOW B
HeolpeneneHHoM uHTerpane. dopmyna HHTErpUpOBaHHUS «IO YacTaM». VHTerpupoBaHue
MIPOCTEUIINX pallMOHAIbHBIX ApoOel. Pa3noxkeHue NpaBMWIIbHON palMOHaIbHOM JApoOu Ha
MpOCTEHIINE:  CIIy4au HEMNOBTOPSIOIIUXCS  JMHEHHBIX  JCUCTBUTEIBHBIX  MHOXHUTEIECH
3HAMEHAaTeNIsI M HENOBTOPAIOLIMXCS KBaJApaTUYHBIX €ro MHoxuTeneid. HHrerpuposanue
TPUTOHOMETPUYECKUX U IPOCTEHIINX UPPaLOHATIbHBIX QYHKLIUH.

Tema 15. OnpenenéHHplii HHTErpaJl.

WNHuterpampnbie cymmbl. OnpenenéHHbIN HMHTErpall, €ro TIeOMETPUYECKHM CMBICI,
cBoiictBa. HeoOxonuMoe U 10CTaTOYHOE YCIOBUE MHTErpupyemMocTu. ['eomMeTpuueckuil cMbICa
oIpejeieHHOro MHTerpana. Teopema o cpenHem. ®opmyna HeroTona-JleliOnuna. ®opmyibl
3aMEHbl IIEPEMEHHOM M MHTEIrPUPOBAHMSI 110 YACTAM Ul ONPEIEIEHHOr0 MHTErpaa.
[IpumeHeHne OINpeneIeHHOr0 MHTerpaja K BBIYHMCICHUIO IUIOMmIafed muockux ¢uryp (B
JEKapTOBBIX U MOJIAPHBIX KOOPANHATAX), AJIUH 1yT KPUBBIX.

Tema 16. HecoOcTBeHHBIN MHTETpA

HecoOcTBeHHble MHTErpansl ¢ OECKOHEUHBIMHM IIpEleslaMd M OT HEOTPAaHMUYEHHBIX

(byHKIUI, ©X OCHOBHBIE CBOMCTBA. IIpU3HAKN CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
Tema 17. @yHKINN HECKOJIBKUX IIEPEMEHHBIX, MPEAEI, HENPEPHIBHOCTD



ITonsaTe (YHKIMM HECKOJbKMX IEPEMEHHBIX, 00JacTh ONpenesieHUus U 3HAYCHMUS.

[Ipenen ¢pynkuuu. IloBTopHbIe npeaensl. HenpepblBHOCTS.
Tema 18. Iuddepenmpoanue GyHKINUN HECKOJIBKUX MTEPEMEHHBIX

Yactuele npousBogHble. [lomHoe mnpupamienue ¢yHkuuu, AaupdepeHIupyeMocTh
¢byukuuu. [Tonnsiii nuddepennuan, ero cBsi3b ¢ YaCTHBIMU MpPoH3BOAHBIMU. [Ipon3BoaHas mo
HalpaBJIEHUIO, TpaJueHT (YHKUWH, €ro CBsA3b C MPOM3BOJHOM IO HaIPaBJICHUIO.
I'eomerpuyeckuii cmpicn nonHoro auddepennnana. YactHsle mpou3BoaHbIe U qud hepeHmrans
BBICHIMX ITOPSIIKOB.

Tema 19. JIokanbHbIE SKCTPEMYMBI (PYHKIHUN HECKOJIBKUX IIEPEMEHHBIX. Y CJIOBHbIE
KCTPEMYMBI

JlokanpHBIE OJKCTPEMyMBbl (YHKIMI HECKOJNbKHX IEpEeMEHHBIX, HEOOXOAUMBbIE W
JIOCTaTOYHBIE YCJIOBHUS JKCTpEMYMa. YCIOBHBIM 3KCTpeMyM, MeTo MHoxuteneid Jlarpanxa
OIIpPENETICHUs] YCIOBHOIO 3KCTpeMyMa. IIpuMepsl NpHUMEHEHUs TEOPUHM DSKCTPEMYMOB IIpU
ITOMCKE ONTUMAJIbHBIX PEILICHUM.

Tewma 20. KpaTHble HHTErpaibl

JIBOIHBIE M TpOWHBIE HMHTErpajbl, UX CBOMCTBA. ['€OMETPUYECKMH CMBICI JBOHHOIO
VHTErpajla. BplUKMCIeHHE KpaTHBIX HWHTErPAJIOB IOBTOPHBIM HMHTETPUPOBAHUEM. 3aMeHa
IIEPEMEHHBIX B JBOMHBIX M TPOMHBIX MHTerpanax. llepexon k mossApHOM, LWIMHIPUYECKOW U
ceprueckoil cuctemam KoopauHaT. Beluucienue niomaay NoBepXHOCTH U 00bema.

Tewma 21. KpuBonuHeiHbIE HHTETPAJIBI

[loHsATHSA KpPUBOJIMHEMHBIX MHTErpajoB IIEPBOIO W  BTOPOro poaa. YciaoBus

CYILLIECTBOBAHMS KPUBOJIIMHENHBIX HHTErpanoB. @opmyiia I'puHa.
Tewma 22. IIoBepXHOCTHBIE HHTET pAJIbI

[ToHaTHS MOBEPXHOCTHBIX HMHTErpajioB IMepBoro U BToporo ponxa. Popmyna Crtokca,
dbopmyna ["aycca-OcTtporpaackoro.

Tema 23. CoOcTBEHHBIE HHTETPaIbl, 3aBUCSIINE OT Tapamerpa

[lonsitue CcoOCTBEHHOro HMHTErpaja, 3aBucsAuiero oTr napamerpa. CpoiicTBa
HEMPEPHIBHOCTH, HHTETPUPYEMOCTH H TU((PEpeHIUPYEMOCTH HWHTETPaJioB, 3aBUCIIINX OT
rapamerpa.

Tema 24. HecoOcTBeHHbBIE MHTErPajIbl, 3aBUCAILUE OT MapaMeTpa

[lonsiTue HECOOCTBEHHOr0 MHTErpajia MEPBOrO poja, 3aBUCALIETO OT IapaMmerpa.
[lonsitue paBHOMepHON cxoauMocTH. CBoOHCTBa HENPEPHIBHOCTH, MHTEIPUPYEMOCTH U
ITUPPEepeHIupyeEMOCTH  HECOOCTBEHHBIX  HMHTETPalioB,  3aBUCSAIIMX  OT  MapamMerpa.
HecoGcTBenHble MHTErpajibl BTOPOro poja, 3aBucsume oT mapamerpa. Ilpumenenue teopun
UHTETPAJIOB, 3aBUCAIIMX OT IapaMerpa, K BBIYMCIEHUIO HECOOCTBEHHBIX HHTEIPAJoOB.
WHterpanelr Dinepa.

Tema 25. IlpomexxyTouHas arrectanus (3K3aMeH)
Cwm. npunoxenue "Bonpocel k 3x3ameny 1 cemectp".
Tema 26. UucnoBbie psbl

Ilonstne 4HCIOBOrO psAga, YAaCTUYHBIE CYMMBI, OIPEACIEHUE CXOIUMOCTH M
pacxonuMoCTH 4ucinoBoro psaa. Cymma 4MciIOBOrO psifa Kak Ipenen IMOCIeN0BaTelIbHOCTH
gacTHUHBIX cyMM. CyMMa 4jieHOB OECKOHEYHOH YOBIBAIOIIeH I'e€OMETPHYECKON MPOTrpeccHi.
CaoiictBa cxonsamuxcs psanoB. Kpurepuit Komm. Heobxonumoe ycinoBue cXOAMMOCTH psija.
l'apmonnueckuit psaa. [lpusnaku cpaBHeHus. [Ipu3Haku CXOOUMOCTH 3HAKOIOCTOSHHBIX PSOB:
npusHak Jlanambepa, npusnak Komm, npusHak ["aycca, nnterpaibHbiil npuzHak. O6001EHHBIN
TrapMOHHUYECKHUH psijl. 3HaKOUepeayronmecs psibl, mpu3Hak JleilOHuma. AGCOMIOTHAS U YCIIOBHAS



CXOIMMOCTH YHUCJIOBBIX PsANOB. JlOCTaTOYHBIE IPU3HAKH CXOAMMOCTH 3HAKOIEPEMEHHBIX PS/IOB,
npusHaku Jupuxine nu Abens. eiictBus ¢ psnamu. beckoneunsie npousBeneHus. CBsi3b MEXIy
CXOJIMMOCTbIO 0ECKOHEUHbIX IPOU3BEICHUN U PAIOB.
Tema 27. ®yHKUMOHAJIbHBIE PSIbI
OyHKLUHOHAJIBHBIE PSAAbI, 00J1AaCTh CXOAUMOCTH, METO/IBI €€ ompeneiaeHus. PaBHoMepHast
cxoauMocTh. HeoOxommMoe yclioBHe paBHOMEPHOM CXOAMMOCTH (YHKIIMOHAIBHOTO psfa.
[Ipu3Hak paBHOMEpHOU cxomumocTu Beitepmrpacca, auddepeHmpoBaHue U UHTET PUPOBAHNE
(YHKIMOHAJBHBIX PSAIOB.
Tewma 28. CreneHHbIE psiIbl
Crenennble psabl. Paanyc cxogumoctu cremeHHbIX psanoB. @opmynsl [lamamGepa u
Komm-Anamapa i BBIUMCIEHHS paauyca CXOJUMOCTH CTEHNEHHBIX psioB. PaznoxeHue
¢byHkumii B creneHHble psabl, psaasl Teitnopa. JuddepennupoBanue M HHTErpupOBaHUE
CTEIIEHHBIX PSIZIOB.
Tema 29. Panblr @ypbe
[Tonsitne 00 OPTOHOPMHUPOBAHHBIX CHCTeMax U 00 obmiem psne Pypne. PaBHOMEepHOE
NpUOIMKEHUE HENIPEPHIBHOW (PYHKIMU TPUTOHOMETPUYECKMMHM MHOTO4JIeHaMU. AOCOIOTHAs U
paBHOMEpHAs CXOOUMOCTb TPUTOHOMETpU4ecKoro psaa @ypwe. IlouseHHOE HHTETpUPOBAHUE U
nuddepeHupoBaHue TPUTOHOMETpUUecKoro psaa dypee.
Tema 30. Matpunst
[Tonstne Matpunpl. Marpunbsl cnenuanpHoro Bujaa. Omnepanuy Haja  MaTPULIAMH.
JluneliHble onepanuu. YMHOXEHHE MaTpul. TpaHCIOHMPOBaHUE MATPUIBL. JJIEMEHTapHbIC
npeobpazoBanuss matpull. [lpuBeneHue Mmarpuubl K cTyneHuatoil ¢opme. [lpuBenenue k
TpaneuueBuaHon Qopme. IlpuBenenue k TpeyronbHOM ¢opme. MaTpulbl 3JIeMEHTaPHBIX
npeodpa3oBaHui.
Tema 31. Onpenenurenu
[lepectanoBku. Ilonatue onpenenurensa. [locTpoeHue omnpenenurtens n-ro Hopsaka.
[Tpocreiimme cBoiicTBa ompenenutens. MUHOPBI W anredpandeckue IOMONHEHHs. Teopema
Jlanmaca. OnpenenuTeny BTOPOro U TPETHEr 0 MOPSIIKOB.
Tema 32. O6patnas maTpuna
VYcnoBue obpatumoctu. IloHsTHe HeBbIpOkAeHHOM MaTpulbl. IloHsTHe oOpaTHOI
Matpulpl. CBolicTBa oOpaTHOM MaTpuibl. Beruncinenue obpatHoit maTpuubl. IlpuBenenue k
nuaroHasibHON popme. LU-pasznokenne MaTpuisl.
Tewma 33. 'eomeTpuueckue BEKTOPHI
Hamnpasnennsie otpe3ku. CBoOOAHBIM BekTop. JIMHEHHbIE omepanuu HaJl BEKTOPaMHU.
BekTopsl Ha psIMOM, HA IUIOCKOCTH U B IPOCTPAHCTBE.
Tema 34. BBeneHue B TEOPHIO JIMHEHHBIX IPOCTPAHCTB
BemiectBeHHOE nuHENHHOE TPOCTPAHCTBO. [TOHATHSA TMHEHHON 3aBUCUMOCTH U JIMHEHHOU
HE3aBHUCHUMOCTHU. ['€OMETpUUYEeCKHil CMBICI JIMHEWHOW 3aBHUCUMOCTU. ba3zuc u pa3MepHOCTh
JTMHeWHoro npoctpancTBa. Koopaunatel Bektopa. [lepexon k apyromy 6asucy.
Tema 35. BektopHas anredpa
Koopaunatsl Bektopa. AddunHas cucrema koopauHat. [leneHue oTpe3ka B JaHHOM
otHomeHuu. IIpsMoyronpHbeie koopauHaThl. IIpoekunn BekTopa M KoopauHaTel. CkanspHoe
npousBeneHne. BekTtopHoe M cMmemaHHoe mnpousBeneHus. IIpeoOpasoBaHue KOOpAMHAT.
OproronansHas matpuia. [IpeodpazoBanue MpsIMOYTOJIbHON JEKapTOBOM CHCTEMBI KOOPIMHAT
Ha IJIOCKOCTHU U B IpocTpaHcTBe. [1oaspHbIe KOOPAMHATHI HAa IUIOCKOCTH U B IIPOCTPAHCTBE.
Tema 36. Cucremsbl TMHENHBIX aIreOpandeckux ypaBHEHUN



Cucrembl JMHEHHBIX ajreOpaMyecKuX YypaBHEHUH: COBMECTHbIE, HECOBMECTHBIE,
OInpeiesICHHbIE, HEONPEIEIICHHbIE, OTHOPOAHBIE, HEOAHOpOoAHbIE. Panr maTpuubl. Meroa 'aycca
BBIYUCIIEHHs paHra wmartpunbl. Teopema Kponekepa-Kanemm. ®dyHnameHTanbHas cucrema
pemiennii. CBsA3b MEXAY PELICHUSMU OJHOPOJHON U HEOJHOPOJAHONW CHCTEMaMH YPaBHEHHUM.

Tema 37. Metozpl pelieHus: CUCTEM JIMHEWHBIX aaredpandeckux ypaBHEHUN

Pemenne cuctem JIMHEHHBIX YPaBHEHHHM C KBaJpaTHOW HEBBIPOKICHHOW MaTpHUIIEH:
npasBuiio Kpamepa, meton obpatHoit maTpuiisl. Meton ["aycca nccnenoBaHus U pelIeHUs CUCTEM
YPaBHEHH.

Tema 38. Anrebpandeckue JUHUU U TOBEPXHOCTHU MEPBOTO MOPsAAKa

[lonsitue 00 ypaBHEHUSX JMHHHM U MOBEPXHOCTU. Y paBHEHUS MPSIMOM Ha IJIOCKOCTH U
IJIOCKOCTH B mpocTpaHcTBe. [lomymnockoctu u monynpocTtpaHcTBa. [IpsiMas Ha MIOCKOCTH U
IJIOCKOCTh B MPOCTPAHCTBE B MPSMOYTOJbHOW JeKapToBOHM cucrteme koopauHat. Ilpsmas B
IIPOCTPaHCTBE.

Tema 39. @yHKIMA KOMIIJIEKCHON NIEPEMEHHOU
[Tonstue pynkuum KkoMiyiekcHoi nepemenHoi. I1penen. HenpeprlBHOCTS.
Tema 40. IuddepennmpoBanne GyHKIUN KOMIJIEKCHONW IT€PEMEHHON

[Monstne nuddepenupyemMoctu GyHKIIMU KOMIUIEKCHON niepeMeHHon. YcioBus Komm -
Pumana. CpoiicTBa aHamuTHUEeCKUX (YHKUMH. ['eoMeTpudeckuil cMbIC] NPOU3BOAHON QyHKIUN
KOMILIEKCHOW MEPEMEHHOM.

Tema 41. DnementapHbie QYHKIIMN KOMITJIEKCHOM 1epeMeHHON

[Iponomxenue GpyHkuuii ¢ nefcTBUTENbHON ocu. CBOWMCTBA 3JI€MEHTAPHBIX (YHKIUH.
Anamutuyeckoe mnponospkeHue. IloBepxHocts Pumana. CrenenHas ¢yHKuus u QyHKUMA
XKyxosckoro. [TokazarenbHble 1 TpUroHoMerpuueckue pyHkuuu. Jlorapupmuueckas QyHKIHS.

Tema 42. UnTerpupoBanue QyHKIIMHM KOMIUIEKCHON E€pPEeMEHH Oif

OcHoBHble cBoiicTBa. Teopema Komm. Heonpenenénnsiii unterpan. MaTerpan Komm.

Tema 43. PaznoxeHne aHaTUTUYE€CKOM (YHKIIMM B CTEIICHHON PSIT

Pan Jlopana. OGnacte cxomumoctu psna Jlopana. M3ommpoBaHHbIE OCOOBIE TOYKH.

Knaccuukarus ocoObIX TOUEK OTHO3HAYHON aHAIMTHYECKON ()YHKIIHUH.
Tema 44. Teopust BIYETOB

Bbruer ananuTHdeckoil (yHKIMH B H30JMPOBAHHOM 0co00il Touke. OmpeneneHue u

(opMyIibl BBIYMCIIEHHUS BbIYeTa. BrrunciieHne onpenenéHHbIX UHTEMPAJIOB C TOMOIIbIO BBIYETOB.
Tema 45. Dx3ameH
CwM. npunoxenue "Bonpocs! k sk3amMeny 2 cemecTp'.

Il;1aHbI cCeMUHAPCKUAX 3aHATHI

Tema 1. MHoOXecTBa.

Bpewms - 0 gac.

OCHOBHBIE BOIPOCHI:

Tema 5. Ilpenen GyHkImH.

Bpewms - 1 gac.

OcHOBHBIE BOIIPOCHI:

1. 3ameuatenbHble npeaensl. 2. OIHOCTOpOHHHME mpenenbl. 3. beckoHeYHO Manble U
O0eckoHeuHO Oounbine GyHKIUU. 4. DKBUBAIEHTHOCTh (yHKImiA. [Ipenen ¢GyHKIIMN HECKOIBKIX
nepeMeHHBIX.



Tema 9. [IlpousBomnble u auddepeHnHansl  BBICHIMX —HOPSIKOB.  PackpeiTue
HEOIPEIEIEHHOCTEN.

Bpewms - 1 qac.

OCHOBHBIE BOIIPOCHL:

1. ®opmyna Jleitbuuna. 2. I[1pasuio Jlonurans packpbITus HEONPEIEIEHHOCTEH.

Tema 10. ®opmymna Teinopa.

Bpewms - 1 gac.

OcCHOBHBIE BOIIPOCHL:

1. IlpencraBieHrne OCHOBHBIX dJeMEHTapHbIX (GyHkIuit 10 dopmyne MaknopeHna. 2.
[Tpumenenue popmyinsl Teltnopa 17l BBIYMCIEHUS TPEIEIoB QYHKINH.

Tema 11. Bo3pacranue u yosiBanue GpyHKIuU. JIokaabHbIE 3KCTPEMYMBI.

Bpewms - 1 gac.

OCHOBHBIE BOIIPOCHI:

1. Heobxoaumble U JOCTaTOYHBIE yCIOBHs dKcTpemyMa. 2. Hanbonbliee 1 HauMeHblee
3HaueHMs (PYHKLIHUU Ha OTPE3KE.

Tema 31. Onpenenureny.

Bpewms - 1 gac.

OCHOBHBIE BOIIPOCBL:

Teopema Jlammaca. Pasnokenwe ompenenuTenass MaTpUIlbl MO CTPOKe (CTOJOIy).
@opMyibl A1 pacd€ra OnpenesnTeNe BTOPOro U TPETHETO MOPSAIKOB.

Tewma 35. Bekropnas anreopa.

Bpewms - 1 qac.

OcCHOBHBIE BOIIPOCHL:

Tema 36. Cucrembl TMHEHHBIX alreOpandeckuxX ypaBHEHHH.

Bpewms - 1 gac.

OcCHOBHBIE BOIIPOCHL:

Omnpenenenune panra Matpuisl. Meron ["aycca BeIYMCIIEHUS paHTa MaTPHIIBL.

Tema 39. @yHKIUSA KOMIUIEKCHON IEPEMEHHOM.

Bpewms - 1 gac.

OCHOBHBIE BOITPOCHI:

Haxoxnenue npenena. MccienoBanue HEPEpbIBHOCTH.

6. IEPEYEHDb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA 1A
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCA MO JUCITATIIMHE

6.1.1. OcHOBHBIE KaTEropuu y4eOHOM NUCIHUIUIMHBI 1JI1 CAMOCTOSTEIbHOTO U3yUCHUS:

Axcuoma — yTBEpXkAEHUE, cojaepkalieecss B (OPMYJIMpPOBKaX OCHOBHBIX CBOMCTB
MpOoCTeHIINX (Uryp, KOTOPOE HE JI0Ka3blBaercs. AprymMeHTbl (YHKIUMU — BEJIMYHHBI W3
HEKOTOPOI'0 MHOYKECTBA AJIEMEHTOB (Ha3bIBAEMOI'0 00JIACThIO OIpeaeieHUus QYHKIUH), KOTOPbIC
SIBIIIFOTCS UCXOTHBIMH JTaHHBIMH JJIS1 QYHKIIMU U KOTOPBIM COOTBETCTBYIOT 3HAYCHHS ()yHKIIHH.
ApudmeTnueckuii KOpeHb n-ii CTENEHW M3 YHUCJa a — HEOTPHUIATEeNIbHOE YHCIIO, N-sI CTENEHb
KOTOpOI'0 paBHA a. APKKOCHUHYC YHCJIa a — TAKOE YNCJIO U3 OTPE3Ka, KOCUHYC KOTOPOrO paBeH a.
APKKOTaHI€HC YMClla @ — TAKOE YMCIIO U3 MHTEpBaia, KOTAHI€HC KOTOPOro paBeH a. ApPKCHUHYC
YHUClla a — TaKOE€ YUCIO U3 OTPEe3Ka, CHHYC KOTOPOrO paBeH a. APKTaHT€HC YuCja a — Takoe
YUCJIO M3 MHTEpBaJia, TAHTEHC KOTOPOTO paBeH a. Bektop — marematuueckas aOCTpakius
O00BEKTOB, XapaKTEePHU3YIOIINXCS BEIMYMHON W HaIpaBJICHHEM (I3TO HANpPAaBICHHBIA OTPE30K).



Beicka3biBaHUE — 3TO A3BIKOBOE 00pPa30BaHUE, B OTHOIEHUHU KOTOPOI'O UMEET CMBICI TOBOPUTH O
€ro HCTUHHOCTH WM JIOKHOCTU. ['paduk ¢yHkumu f — MHOXKECTBO BceX TOYeK (X; V)
KOOPAMHATHOM II0CKOCTH, Tae y = f (X), a X «npoberaer» BClo 00J1acTh ONpeeiaeHNus QyHKINU
f. 'paduueckuii MeTo1 — METOA pEUICHUs 3a]jaul JIMHEHHOro MporpaMMHUPOBAHU S, 3a/1aHHOM Ha
IJIOCKOCTH, T.€. COJEpIKaIlel TOIBbKO JIBE MepeMeHHbIe. JlecsTuuHbIHi Jjorapudm — jorapudm mno
ocuoBanmio 10: lg x = log 10 x. JuddepenunanbHoe ucyuciIeHNE — pas3iesl MaTeMaTUKH, B
KOTOPOM M3Yy4aloTCs MPOU3BOJHBIE W HUX TMPUMEHEHUS K MCCIEIOBaHHUIO (YHKIIMH.
Jloka3aTenbCTBO B JIOTMKE W MaTeMaTHKE - IIeMb MPaBUJIbHBIX YMO3AKIIOUYEHHH, BEIyIUX OT
HCTUHHBIX ITOCBUIOK K JIOKa3bIBAa€MbIM Te3ucaM. JlocTaTouHOE yCcloBUe — YCIOBUE, 10CTATOYHOE
JUIs TOTO, YTOOBI JAaHHOE yclIoBHE coOumonanock. OmHAKO BO3MOXKHBI M JIpYrHe€ BapUaHTHI,
KOTOpbI€ HE BXOAST B YTBEp)KIEHHE, HO JUIsi KOTOPbIX BEpPHO JOCTATOYHOE YCIIOBHE.
JlocToBepHOoe coObITHE — COOBITHE, KOTOpoe 00s3aTeslIbHO TMpou3oineT, ecau Oyner
OCYILECTBJICHA ONpE/eJIeHHAasi COBOKYNHOCTh YCJIOBUH. 3aKOHOMEPHOCTh — yCTOWYMBAs CBS3b
MEXJy HU3MEpSIeMbIMU MapaMeTpaMH, IOJyud€HHas B pe3yjbTaTe IPOBENEHUS 3KCIIEpPUMEHTa
(onbiTa). 3aKOHOMEPHOCTU MOTYT OBITH JAOCTOBEPHBIMM U CIy4allHBIMH 3aKOHOMEPHOCTSMHU.
3amKHyTas 001acTh — 00JacTh BMECTE ¢ €€ rpaHuleld. 3HaueHre QyHKIuHU f B TOUKe X — 4HUCIIO
y, COOTBETCTBYIOIIEE UYUCIYy X. VppauuoHaibHbIE YpaBHEHHUsS — YpPaBHEHHS, B KOTOPBIX MOJ
3HAKOM KOpHSl COAEpXKHUTCS nepeMeHHas. VcnelTanue — HaOmoJeHUE SBJICHUS, OIbIT,
9KCHEPUMEHT, KOTOpble MOXHO IPOBECTM MHOrokpaTHo. Mcxon — coObiTHe, pe3ynbTaT
HEKOTOPOr'O HCHBITAaHUS, HE pPa3joKUMbl Ha Jpyrue COCTaBHbIE 4YacTU (pe3ynbTaThl) ITHX
ucnbiTaHuil. Ha OCHOBE MOHATHS 3JIEMEHTApHOr0 UCX0/1a MOCTpOoeHa (HopMyia YMO3PUTEIHLHOTO
nojcuera BeposiTHocTel. KomOuHaTtopuka — pas3zien MaTeMaTHKH, M3Yy4aloIlud IUCKPETHbIE
00BEKThI, MHOKECTBA (COUYETaHUS, NEPECTAHOBKH, Pa3MEIEHUS U MEPEUUCIICHHE 3JIEMEHTOB) U
OTHOILIEHUS HA HUX (HallpuUMep, YaCTUYHOr 0 nopsaka). KoopauHaTel BEKTOpa ¢ HauajaoM B TOUKE
Al (x1; yl; z1) u xonom B Touke A2 (x2; y2; z2) — aro umcna (x2 — x1, y2 — yl, z2 — z1).
Kopensb n-ii crenenu u3 yucia a — Takoe Yncio, N-g CTeNeHb KOTOPOro paBHa a.

Jlorapudm grcna b 1o OCHOBaHMIO a — IOKA3aTeNb CTENEHHU, B KOTOPYIO HY>KHO BO3BECTH
OCHOBaHHE a, YTOOBI MONYy4uTh uuciao b. Jlorapupmuueckas (GyHKIHS C OCHOBAaHHEM a —
¢byukuus, 3aganHas gopmynoir y = loga x. Marematnueckas mMonenb — (GopManbHas cxema
pearpHOTO 00BEKTa (Tporiecca, MPOOJIEMBbl), COCTABIIEHHAsT C IOMOIIBI0 MaTEeMaTHYECKUX
0003HauEHUM, CHUMBOJIOB U COOTHOILIEHUH. MHOXECTBO — COBOKYITHOCTb 3JIEMEHTOB (IIPEIMETOB,
¢u3nyecKux OOBEKTOB U T.N.), OOBEJUHEHHBIX B €JUHOE LEJO€ 10 HMEIOUMMCSI y HHX
cBolicTBaM (LIBET, pa3Mep, U T.I.). HaTypanpHblil norapudm — gorapudm mo ocHoBaHUIO €: In x
= logex. HeoOxomumoe ycimoBue — yciaoBue, 0O€3 KOTOPOrO JJaHHOE YTBEPXKICHHUE
HecocTosATeNbHO. OJHAKO MOIYT CYHIECTBOBATh W JApPYyrM€ BapHaHTbl, ISl KOTOPBIX
HeoOxoanMoe ycioBue cobmoaaercs. Heuernas dynknus — dynakuus f, ecnu s 1r060ro X U3
e¢ odmactu ompenenenus f (—X) = — f (x). OOpatumas GyHKIMS — YHKIUS, TPHHAMAOLIAS
Ka)KJ]0€ CBOE€ 3HAUEHUE B €JUHCTBEHHON TOYKe obsiacTtu onpenenenus. OOmuil nepneHukymisp
IBYX CKPELIMBAIONUIMXCS NPSAMBIX — OTPE30K € KOHIIAMHU Ha 3TUX MPSAMBIX, SBISIOMIMNCS
NEPHEHIUKYIIAPOM K Kakaoi u3 Hux. O0bequHeHne MHOXECTB A U B — MHOXeCTBO, cocTosIee
U3 BCEX 3JIEMEHTOB, KOTOPbIE MIPHHAIEKAT XOTs OBl OTHOMY M3 MHOXKeCTB A mim B. OTpe3ok —
4acTb IPSIMOM, KOTOpasi COCTOUT U3 BCEX TOUEK ITON IPAMOH, JIEKAIUX MEXTY ABYMS TaHHBIMU
e¢ Toukamu. IlapajienpHbple IIOCKOCTH — IIJIOCKOCTH, KOTOpbIE HE IEpPECEKAI0TCs.
[TapannensHble NpsMblEe — MPSMBIE, KOTOPBIE JIEKAT B OJHOM IJIOCKOCTH U HE MEPECEKAOTCS.
[TapaniensHbIi IEPEHOC B IPOCTPAHCTBE — TaKOE MpeoOpa3oBaHKe, P KOTOPOM IIPOU3BOJIbHAS
TouKa (X; y; z) uUrypsl nepexoauT B TOUKy (x+a; y+b; z+c), rue uncna a, b, ¢ OTHH U T€ XK€ IS



Bcex Touek (X; y; z). [lepBoobOpa3zHas s GyHkiuu f Ha 3amaHHOM TTpoMexyTke — GyHkuus F,
eclu JUI Bcex X u3 aToro npomexyrtka F (x) = f (x). [lepeceuenue (MHOXKECTB) — MHOXKECTBO,
COCTOSIIEE M3 DIIEMEHTOB, INPHHAIEKAIIUX CTPOrO U IEPBOMY, U BTOPOMY MHOKECTBAM.
[Tepunomnueckas ¢ynkus ¢ nepuonom T — dynakius f, ecinm a7 106010 X U3 007aCTH 3HAUESHUS
aToi (QyHKIMH B Todukax X, X —T u x+T pasub, 10 ecth f (x+T) = f (x) = f (x-T).
[lepnenaukynsp, ONYIIEHHBIM W3 JaHHOM TOYKM Ha JAHHYK IUIOCKOCTb — OTPE3OK,
COEIUHSAIONIMI TaHHYIO TOYKY C TOYKOH IIJIOCKOCTH M JIEKAIUI Ha MPSIMOU, TepIeHANKY IS PHON
miaockoctu. KoHerr 3Toro orTpe3ka, JeKamMil B IUIOCKOCTH, Ha3bIBAETCA OCHOBAHHEM
neprneHaukysipa. [lepneHaukynsapHble OpsiMble — OpsIMble, MEpeceKaroluecs: MOA MPSIMbIM
yriaoM. IloBTopeHHe n 3J€MEHTOB B m siueKax — KOJIWYECTBO MOBTOPEHUS JIIOOOro yucia n
pa3IMYHBIX W/WIM OAMHAKOBBIX 3JEMEHTOB B JIIOOOM mopsake m pa3. [loBTopeHus yacrto
UCIOJB3YIOTCSl B TEOPUU KOTUPOBaHUs NaHHBIX. [loBTOpHAs BhIOOpKa — BBIOOpKA, ITPU KOTOPOI
0TOOpaHHBIH 00BEKT BO3BpAIllaeTCs MOCiIe NPOBEACHUS 00CIe0BaHUsI OOPATHO B ME€HEPAJIbHYIO
COBOKYMHOCTb. [IOAMHOXXECTBO — MHOXECTBO 3JIEMEHTOB, LIEJIMKOM BXOJMIIEEe B IPYyroe
MHOecTBO. [locTossHHas — QyHKIUS, KOTOpas Ha Bcel cBOeH 00JacTH OINpeneseHUs] UMEEeT
[IOCTOSIHHOE 3HaueHue (Hanpumep: y = 2). I'paduk mocTosHHON — npsMast JIMHUSL, apajuleabHas
ocu abcuucc. [TokazarenpHas QyHKIUS ¢ OCHOBaHUEM a — (YHKIHs, 3aaHHas GopMyson y = a
x (rne a 0, a 1). [lomynpsimast win Jiyd — 3TO 4acTh MPSIMOM, KOTOpasi COCTOUT U3 BCEX TOUEK
9TOH MNpsAMOW, JEKaUMX IO OJHY CTOPOHY OT JAaHHOM €€ TOYKU. DTa TOYKAa Ha3blBaeTcs
Ha4yaJbHOW TOYKOHM MOJIYNPsAMOW. PazmuyHele nosynpsMble OJHON M TOM ke NMPAMOHN, UMEIoLIe
O0IIYI0 TOYKY, Ha3bIBAIOTCSA JAONOJHUTEIbHBIMHU. [lpHupalieHre He3aBHUCHUMON IepeMeHHOM
(mpupamenue aprymenta) B Touke X0 — pasHocth X — X0, obo3Hauaercs x. Ilpupaiienue
¢ynkuuu f B Touke X0, COOTBETCTBYOMIEE pUpalieHuo X —pa3Hoctsb f(x) — f (x0) = f(x0 + x) —
f (x0).

[MpousBoanast ¢yaknuu f B Touke X0 — YHMCIO, K KOTOPOMY CTPEMHUTCS Pa3HOCTHOE
OTHOLIEHHE IpHU X, cTpemsmemMca K Hymo. IIpsMoil kKoHyc — ecnu mpsimasi, COeIUHSAIOLIAas
BEpIIMHY KOHyca C LIEHTPOM OCHOBAaHMs, MEPHEHAMKYJSIPHA IUIOCKOCTH OCHOBAaHHUS.
Pasmemiennss — pa3MelICHMSMM M3 N 3JEMEHTOB IO M 3JEMEHTOB (M n) Ha3bIBAIOTCS
KOMOMHAIIMH, COCTABJIEHHbIE U3 JaHHBIX N AJIEMEHTOB 10 M 3JIEMEHTOB, KOTOPbIE OTIMYAIOTCA
mibo0  caMMMHM  JJeMEHTaMH, JM00  TOpAJKOM  3JIeMEHTOB.  PaccrosHue  Mexay
CKPEILMBAIOIIMMUCS MPIMBIMHU — JUIMHA UX 00ILEro nepnesauKyisapa. Paccrosiuue o npsamoit 10
NapajulebHON € MJIOCKOCTM — PAacCTOSHUE OT JI0OOW TOYKM ATOM MPSAMON 10 IJIOCKOCTH.
Pe3ynbTatr (McnbITaHUSA) — OAHO U3 BO3MOXHBIX 3HaUEHHUH CIlydyallHOW BENWYUHBI, IOJTYyYEHHOHN B
pe3yJsibTaTe UcHbITaHusd. Eciu Bce 3aKOHOMEPHOCTH U BXOJSIINE B HUX BEJIMUYHUHBI JOCTOBEPHBI
(oaHO3HAYHBI), TO MOJYYEHHBIH pe3yabTaT OYyAET IOCTOBEPHBIM M €AMHCTBEHHbIM. CHHYC U
KOCHHYC — YHUCJIOBbIE (DYHKIMH, 33JaHHbIE COOTBETCTBEHHO (OPMYJaMH Y = Sin X U Y = COS X.
Cunycouna — rpadguk cunyca. CkajlsipHOE€ HpPOU3BEIEHUE BEKTOPOB — ATO YUCIO, PaBHOE
IIPOU3BEAECHUIO JJIMH 3THX BEKTOPOB Ha KOCUHYC yrja MeXy HUMU. CKpeluBaromuecs npsmble
— IpsMble, KOTOpBbIE HE IIEPECEKAIOTCSI M HE JiekaT B OAHOM miuockoctd. CoueraHus —
coueTtaHueM u3 n 1o k HasbiBaeTcst HAOOp k 37eMeHTOB, BEIOPAaHHBIX M3 JTAHHBIX N 3JIEMEHTOB.
Crenennast ¢yHkuus — ¢yHkous, 3agaHHas ¢opmynoi f (x) = ax . CremeHp umcnma a c
palMOHaIbHBIM MIOKa3aTeleM I' = , IJe m — I€J0€ YUClo, a N — HaTypaibHoe yucio. Cymma
BekTopoB (al; a2; a3) u (bl; b2; b3) — sTo Bekrop (al + bl; a2 + b2; a3 + b3). TaureHnc u
KOTAQHT'€HC — YUCJIOBBIE (DYHKIIMHU, 3a/laHHBIE COOTBETCTBEHHO (OpMYyJIaMu y = tg X U y = ctg X.
Tanrenconna — rpaduk ¢yHkuuu tgx. TOXAECTBO — PaBEHCTBO BBIPAXKEHUH C OFHOM HIH
HECKOJIbKMMH TE€PEMEHHBIMH, JIeBasg M IpaBasl 4YaCTU KOTOPOTO NMPUHUMAIOT paBHbIE 3HAUYEHUS



Opd BCeX JOMYyCTHMBIX 3HAYEHHSIX NEpPeMEHHBbIX. TpexrpaHHwlii yron (abc) — durypa,
COCTaBJICHHas W3 Tpex Iiockux yrioB (ab), (bc), (ac). Yrom B 1 pamman — 3TO Takou
HEHTPAJIBHBIN yroj, JJIMHA AYTH KOTOPOTO PaBHA PaJNyCy OKPYKHOCTH. YTOJ MEKIY MPSIMOH |
IUIOCKOCTBIO — YTOJl MEXKIY OSTOM NpsAMOA M €€ MPOEKUHEHd Ha IUIOCKOCTb. YTOJI MEXIY
CKPCUIMBAIOIIMMHCA TMPSAMBIMH — YroJl MEXKIy IepeceKarolUMUC] MPSIMBIMH, KOTOpPBIE
napajuieNlbHbl TAaHHBIM CKPEHIMBAOMMMCS TpsMbIM. DopMynia — MaTeMaTHYECKOE ONMUCAHHE
(bu3nMUecKoil 3aKOHOMEPHOCTH, BBHIPAXEHHOE B BUJEC YPaBHEHHS W IO3BOJIIIOINICE OJHO3HAYHO
ONPEIENTUTh PEe3yJbTaT HCXOAa MO BXOAANIMM B QOopMyiry mepeMeHHbIM. @DyHKus —
MaTEMaTHYECKOE TOHITHE, OTPAKAIOIIEE CBSI3b MEKIY JJIEMEHTAMH DPA3JIMYHBIX MHOXECTB.
Bormee TOYHO, 3TO «3aKOH», IO KOTOPOMY KaXJOMYy DJJIEMEHTY OJHOTO MHOKECTBA
(Ha3pIBaeMOMY 00JIACTBIO OINPEEIICHUS) CTABUTCS B COOTBETCTBUE HEKOTOPBIN DIIEMEHT JPYTrOro
MHOKECTBa (Ha3bIBaeMOro o0Oiacteio 3HaueHuil). UerHas ¢yHkuus — ¢ynkuus f, ecnm ais
nro00ro X u3 e¢ odactu onpenenenus f(—x) = f(x).

6.1.2. 3aganus U1st TOBTOPEHUS U yIiIyOJieHUs TPHOOpETaeMbIX 3HaHUH.

No Kon pesynbrata Sananms
00y4YeHus

1 OIIK-1-31 3ananue 1, cMm. mpunoxenue 6.1

2 OIIK-1-31 3ananwue 2, 3, cM. mpunoxenue 6.1

3 OIIK-1-32 3ananue 4, 5, cM. mpunoxkenue 6.1

4 OIIK-1-32 3anmanue 6, 7, cMm. npusnoxenue 6.1

5 OIIK-1-33 3anmanue 8-12, cM. mpunoxkenne 6.1

6 OIIK-1-33 3ananue 13-16, cM. npunoxenue 6.1

7 OIIK-1-34 3ananue 17-18, cM. mpunoxenune 6.1

8 OIIK-1-34 3ananue 19, cm. mpunoxenue 6.1

9 OIIK-1-35 3amganue 20, cM. nmpunokerne 6.1

10 OIIK-1-35 3amanue 21, cM. npunokerne 6.1

11 OI1K-1-36 3amanue 22-23, cM. ipriokenue 6.1

12 OIIK-1-36 3aganue 24, cMm. npunoxkeHne 6.1

13 OIlK-1-37 3ananue 25-26, cM. npuiioxenue 6.1

14 OIIK-1-37 3ananue 27, cM. mpusioxkeHue 6.1

15 OIIK-1-38 3ananue 28-29, cM. npunoxenue 6.1

16 OIIK-1-38 3ananue 30-31, cM. mpusoxenue 6.1

17 OIIK-1-39 3aganue 32-33, cM. nmpuiiokenne 6.1

18 OIlK-1-39 3ananve 34, cm. npusnoxenue 6.1

19 OIlK-1-310 3ananue 35, cMm. mpunoxkenue 6.1

20 OIIK-1-310 3ananue 36, cM. npuiokeHue 6.1

6.2. 3apanusi, HanpaBJeHHbIE Ha (popMUpOBaHUE TPOPECCH OHAIBHBIX YMEHUIA.

Kon pesynbrara

No 3ananus
o0y4eHHS
21 OIIK-1-V1 3anmanus 37-38, cM. nprtoxkenue 6.2
22 OIIK-1-V1 3aganus 39-40, cMm. npuioxenue 6.2
23 OIIK-1-Y2 3aganus 41-42, cMm. npuioxenue 6.2
24 OIIK-1-V2 3ananus 43-44, cM. niprtoxkenue 6.2
25 OIlK-1-¥3 3aganus 45-46, cMm. mpuioxenue 6.2
26 OIIK-1-¥3 3aganus 47-48, cMm. mpuioxenue 6.2
27 OIIK-1-Y4 3apanus 49-50, cMm. npuiioxkenue 6.2
28 OIIK-1-Y4 3amanus 51-52, cm. mpritokeHue 6.2
29 OIIK-1-V5 3ananus 53-54, cM. npuioxkenue 6.2
30 OIIK-1-V5 3ananus 55-56, cMm. npuioxkenue 6.2




31 OIIK-1-V6 3anmanus 57-58, cM. npritoxkenue 6.2
32 OIIK-1-V6 3ananus 59-60, cMm. nprtoxenue 6.2
33 OIIK-1-V7 3ananus 61-62, cMm. nproxkenue 6.2
34 OIIK-1-V7 3ananud 63-64, cMm. npuiioxkeHue 6.2
35 OIIK-1-V8 3ananus 65-66, cM. nprtoxkenue 6.2
36 OIIK-1-V8 3ananus 67-68, cM. nprioxkenue 6.2
37 OIIK-1-Y9 3amanug 69, cM. npuiokenue 6.2
38 OIIK-1-Y9 3ananus 70, cM. npusoxkeHue 6.2
39 OIIK-1-Y10 3ananus 71, cM. npusoxeHue 6.2
40 OIIK-1-Y10 3amanud 72, cM. npuiiokeHue 6.2

6.3. 3anganus, HampaBieHHble Ha (opMupoBaHHe MNPOodEecCHOHATbHBIX HAaBBIKOB,

BJIAJICHUM.

Ne Kon pesynbrara Sananus
00y4eHus

41 OIIK-1-B1 Brmonnenue 3aganuii 73-74, cM. npuioxenue 6.3
42 OIIK-1-B1 Brinonnenue 3aganuii 75-76, cM. npuioxenue 6.3
43 OIlK-1-B2 Brimonnenue 3aganuii 77-78, cM. puiioxeHue 6.3
44 OIIK-1-B2 Brmonnenue 3amanuid 79-80, cM. npusnoxkenue 6.3
45 OIIK-1-B3 Brmonnenue 3amannii 81-82, cM. mpusnoxenne 6.3
46 OIIK-1-B3 Brmonnenue 3amannii 83-84, cM. npusnoxenne 6.3
47 OIIK-1-B4 Brmonnenue 3amanuid 85-86, cM. npusnoxkenue 6.3
48 OIIK-1-B4 Brmonnenue 3aganuii 87-88, cM. mpuiiokenue 6.3
49 OIIK-1-B5 Brmonnenne 3amannii 89-90, cM. mpusnoxenne 6.3
50 OIIK-1-B5 Brmonnenne 3amanmii 91-92, cm. npunoxenne 6.3
51 OIIK-1-B6 Brmonnenue 3aganuii 93-94, cM. npunoxkenue 6.3
52 OIIK-1-B6 Brmonnenue 3aganuii 95-96, cM. nmpunoxkenue 6.3
53 OIIK-1-B7 Breimonnenue 3aganuii 97-98, cMm. npusnoxenune 6.3
54 OIIK-1-B7 Brmmonnenue 3aganuii 99-100, cMm. npunoxenue 6.3
55 OIIK-1-B8 Brmonnenue 3aganuii 101-102, cm. npunokenue 6.3
56 OIIK-1-B8 Brmonnenue 3aganuii 103, cMm. npuioxenue 6.3
57 OIIK-1-B9 Brmmonnenue 3aganmii 104-105, cM. npunoxenue 6.3
58 OIIK-1-B9 Brmomnenne 3amanwmii 106, cM. npuioxkenue 6.3
59 OIIK-1-B10 Brmonnenue 3amanuii 107, cM. npunoxkenue 6.3
60 OIIK-1-B10 Brmonnenue 3ananuii 108, cMm. npunoxkenue 6.3

7. ®OHJ OLIEHOYHBIX CPEJICTB JJIS1 TPOBEJAEHMS TEKYIIETO
KOHTPOJISI U TIPOMEKYTOYHOM ATTECTAIIUU OBYUYAIOIIMXCS 1O
JUCHUILIMHE (MOYJIIO)

7.1. CpencrBa olleHUBAHUS B XOJ1€ TEKYIIEr0 KOHTPOJIA:

- MMCBMEHHBIE KPATKHUE OMPOCHI B XOJI€¢ ayJUTOPHBIX 3aHSATUH HA 3HAHWE KaTEropuil
y4eOHOMN AUCIUITIIMHBL;

- 3aJIaHUA ¥ YIPaKHEHUS, pEKOMEHIyeMbIe I CAMOCTOSTEIbHON paboThI,

- IpaKTH4Yeckasi paboTa Ha CEMUHAPCKUX 3aHATHUSIX;

- KOHTPOJIbHBIC PaOOTHI;

- OTBETHI HAa BOMPOCHI MPU MOJATOTOBKE K 3aU€TaM, SK3aMEHaM.

7.2. ®OC nyis TEeKyIero KOHTPOJIS:

Kon pesynbrata
00yueHus

®OC Tekymero KOHTPos




1 OIIK-1-31 3ananue 1, cMm. mpunoxenue 6.1

2 OIlK-1-31 3anmanwue 2, 3, cM. mpunoxenue 6.1

3 OIIK-1-32 3ananue 4, 5, cM. npunoxenue 6.1

4 OIIK-1-32 3ananue 6, 7, cMm. npusnoxenue 6.1

5 OIIK-1-33 3anmanue 8-12, cM. mpuioxkenne 6.1

6 OIIK-1-33 3ananue 13-16, cM. npuioxenue 6.1

7 OIIK-1-34 3ananue 17-18, cMm. mpunoxenue 6.1

8 OIIK-1-34 3aganue 19, cm. mpunoxkenne 6.1

9 OIIK-1-35 3amanue 20, cM. nmpunokerne 6.1

10 OIIK-1-35 3anmanue 21, cM. npuioxenue 6.1

11 OIIK-1-36 3ananue 22-23, cM. npusioxenue 6.1

12 OIIK-1-36 3ananue 24, cM. npuiokeHne 6.1

13 OIlK-1-37 3ananue 25-26, cM. npuiioxenue 6.1

14 OIIK-1-37 3ananue 27, cM. mpunoxenue 6.1

15 OIIK-1-38 3ananne 28-29, cM. npunoxenue 6.1

16 OIIK-1-38 3ananue 30-31, cM. nmpuitoxenue 6.1

17 OIIK-1-39 3aganue 32-33, cM. nmpuiiokenne 6.1

18 OIlK-1-39 3ananve 34, cm. npusioxenue 6.1

19 OIIK-1-310 3ananue 35, cMm. mpusiokenue 6.1

20 OIIK-1-310 3amanue 36, cM. npuoxenue 6.1

21 OIlK-1-V1 3aganus 37-38, cMm. puioxeHue 6.2

22 OIIK-1-V1 3ananus 39-40, cMm. npritoxkenue 6.2

23 OIIK-1-V2 3ananus 41-42, cMm. npritoxenue 6.2

24 OIIK-1-y2 3aganus 43-44, cMm. npuioxeHue 6.2

25 OIlK-1-Y3 3aganus 45-46, cMm. npuioxeHue 6.2

26 OIIK-1-V3 3ananus 47-48, cM. niprtoxkenne 6.2

27 OIIK-1-V4 3aganus 49-50, cm. mpuioxeHue 6.2

28 OIIK-1-V4 3aganus 51-52, cm. mpuioxenue 6.2

29 OIIK-1-Y5 3ananus 53-54, cM. npuiioxkenue 6.2

30 OIIK-1-Y5 3ananus 55-56, cM. npuioxkenue 6.2

31 OIIK-1-Y6 3amanus 57-58, cm. mpuitokeHue 6.2

32 OIIK-1-Y6 3amanus 59-60, cm. nmpuiiokeHue 6.2

33 OIIK-1-V7 3amanus 61-62, cm. iprtokeHue 6.2

34 OIIK-1-V7 3amanus 63-64, cm. prtoxkeHue 6.2

35 OIIK-1-V8 3ananus 65-66, cMm. npuioxkenue 6.2

36 OIIK-1-V8 3ananus 67-68, cMm. npuioxkenue 6.2

37 OIIK-1-Y9 3amanusg 69, cM. npuiokenue 6.2

38 OIIK-1-Y9 3amanus 70, cM. npuiokenue 6.2

39 OIIK-1-Y10 3anmanwus 71, cM. npusoxkenne 6.2

40 OIIK-1-Y10 3ananus 72, cM. npusioxenne 6.2

41 OIIK-1-B1 Brmonnenue 3amanuii 73-74, cMm. npunoxenne 6.3 CemuHapsl kK Teme 1,2
KontponbHas padbota, cM. npritokenne "KoHTponsHas padora"

47 OIIK-1-B1 Brmonnenne 3amanuit 75-76, cMm. npuitokeHue 6.3 CeMuHapBl K TeMe
26-28 KonrponbsHas pabota, cM. npunoxenne "KonrponpHas padora”
Brmonnenne 3amanuit 77-78, cMm. mprutokenue 6.3 CeMuHaApHl K TeMe

43 OIIK-1-B2 " "
29-31 KonrponbHas pabota, cMm. npmitokerne "KoHTponbHas pabota

44 OIK-1-B2 Brmonnenne 3amanuit 79-80, cMm. mprutokenue 6.3 CeMuHaApHI K TeMe
35-36 KonrponbHas padoTta, cM. ipritoskeHne "KoHTponbHas padboTa”

45 OIK-1-B3 Brmonnenne 3amanuit 81-82, cm. mprtokenne 6.3 CeMuHaAphl K TeMe
29-31 KonrponbHas padota, cMm. cM. npuiokenue "KontponsHas padora'
Brmonnenne 3amanuit 83-84, cMm. mpunoxenue 6.3 CeMHHaphl K TeMe

46 OIIK-1-B3 " "
35-36 KonrpoinsHas pabota, cM. nmpuiioxenre "KoHTponbHas padorta

47 OITK-1-B4 Brmonnenue 3ananuii 85-86, cMm. mpunokeHue 6.3 CeMuHaphl K TemMe
26-28 KonrponbHas pabota, cM. nmpusiokenue "KonrponbHas pabora"

48 OIIK-1-B4 Bomonsuenue 3amanuii 87-88, cM. npunoxeHue 6.3 CeMmuHapel K TeMe




35-36,37 KonrposbHas padbota, cM. ipuioxkerne "KortponbHas pabora”

Brmonuenne 3amanuit 89-90, cMm. npunoxkenune 6.3 CemuHapsl k Teme 4-

49 OIIK-1-B5 W "
24 KonTposbHast pabdota, cM. ipuiiokenrie "KontporbHas pabora
Brmonnenne 3amanuit 91-92, cm. mprnoxkenne 6.3 CeMuHaApHl K TeMe
50 OIIK-1-B5 s "
39-43 KonTponbHas pabota, cMm. pritokerne "KoHTponbHas pabota
Brmonnenne 3amanmii 93-94, cm. npunoxenne 6.3 CemuHapsl K Teme 3
51 OIIK-1-B6 " — "
KontponbHas pabota, cM. mpunokenne "KontponbHas pabota
52 OIIK-1-B6 Brmonnenue 3aganuii 95-96, cM. mpuioxkenue 6.3
Bomonnenne 3amanmit 97-98, cm. npunoxenune 6.3 Cemunap 32
53 OIIK-1-B7 " — N
KontponbHas pabota, cM. npunokenne "KontponbHas pabota
Bemonnenne 3amanuii 99-100, cm. npunoxenne 6.3 CemuHapsr 33-34
54 OIIK-1-B7 " — "
KonrponbHas pabora, cM. npusoxkenue "KonTponbHas paborta
Brmonnenue 3ananuii 101-102, cm. npunoxenue 6.3 CeMHHapHl K TeMe
55 OIIK-1-B8 W "
39-40 KonrponbHas pabota, cM. npusiokenue "KoHTponbHas pabora
Brmonnenne 3ananus 103, cm. npunoxenue 6.3 CemuHapsl k Teme 41 -
56 OIIK-1-B8 o "
43 KontposbHas pabota, cM. npusioxenne "KonrtpoabHast padora
Brmonnenne 3ananuii 104-105, cm. npunoxenue 6.3 CeMuHapHl K TeMe
57 OIIK-1-B9 e "
39-40 KonrponbHas pabora, cM. npusiokenue "KoHrponbHas paborta
Brmonnenne 3aganus 106, cm. npunoxenue 6.3 CemuHapsl K Teme 31-
58 OIIK-1-B9 "o "
43 KonTposbHast padota, cM. mpuiioxkenue "KoHTponbHas padoTa
Brmonnenne 3aganug 107, cm. npunoxenne 6.3 CemuHap k Teme 35
59 OIIK-1-B10 " — "
KonrtponbHas pabota, cM. npuiiokenne "KonTponbHas paborta
60 OIK-1-B10 Bemonnenne 3aganua 108, cm. mpunoxenne 6.3 CemunHap Kk Teme 36

KonrtponbHas pabota, cM. npusokenne "KontponbHas pabora'

7.3 ®OC ans npoMeXyTOUYHON aTTECTAIlUU:

3a,Z[aHI/I$I JJI1 OLICHKH 3HAHHUH.

Kon pesynbrara

No 3amanus
00y4YeHHs

1 OIIK-1-31 Bonpocs! k 5k3amenam 32-34, cM. npusnioxeHue "Bonpocsl K 9k3aMeny"

2 OIIK-1-31 Bormpocs k 9k3amenam 58-67, cM. npmiokeHue "Bompock! k 3x3ameny"”

3 OIMK-1-32 Bonpocm"K sk3amenam 1-8, 9-15, cm. npuoxkenue "Borpocs k
9K3aMEHY

4 OIIK-1-32 Bonpocs! k sx3amenam 98-99, cM. npunoxenue "Bonpocsl K 3k3aMeHy"

5 OIIK-1-33 Borpocs! k 9k3amenam 76-85, cM. npunoxkenue "Bornpocsl kK sk3aMeny”

6 OIIK-1-33 Bormpocs k ak3amenam 92-97, cm. npunoxkenue "Bompocs! k 3x3ameny"”

7 OIMK-1-34 Bonpocm"K ak3aMeHam 25-28, 35-52, cm. nputoxenue "Bompocs k
9K3aMEHY

8 OIIK-1-34 Bonpocs! k sx3amenam 58-67, cM. npusioxenue "Borpocsl K 3k3aMeHy"

9 OIIK-1-35 Bomnpocsl k 3k3aMeHam 16, cm. npusoxenue "Bonpock! k sx3ameHy"”

10 OIIK-1-35 Bormpocs k ak3amenam 17-18, cMm. npunoxkenue "Bompocs! k 3x3ameny"”

11 OIK-1-36 Bonpocm"K sk3amMeHam 19-24, 32-34, cm. npunoxenne "Bompock k
9K3aMEHY

12 OIIK-1-36 Bormpocs k 9k3amenam 53-57, cM. npuinoxkenue "Bompock! k 3x3ameny”

13 OIK-1-37 Bonpocm”K sk3ameHam 100-103, cm. mpunoxenwue "Bompocs! k
9K3aMEHY

14 OIK-1-37 Bonpocm”K sk3ameHam 104-107, cm. mpunoxenue "Bompocs! k
9K3aMEHY

15 OIIK-1-38 Bonpocs! k sxk3amenam 68-70, cM. mpusnioxxeHue "Bonpocsl K 3k3aMeHy"

16 OIIK-1-38 Bonpocs! k 5k3amenam 71-75, cM. nmpunoxeHue "Bonpocsl K 9k3ameny"

17 OIIK-1-39 Bormpocsl k ak3amenam 86-89, cMm. npunoxkenue "Bonpocs! k 3x3ameHy"

18 OI1K-1-39 Bormpocs k 3k3amenam 90-91, cm. npunoxxenue "Bonpock! k 3x3ameHy"

19 OI1K-1-310 Bonpocs! k sx3amenam 108-109, cm. npunoxxenue "Bompocsl k

JK3ameny"
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OIIK-1-310

| Bormpocs k sk3amenam 110, cm. mpunoxenne "Bomnpockl k 3k3amMeny”

3agaHust 1715 OLIEHKH YMEHUH.

Kon pesynbrara
00y4YeHHus

3amanns

OIIK-1-Y1

B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB JIJISl OLICHKHA YMEHHI
00y4aroIerocst UCIOJIb3yIOTCS 3aaHusl 37, peKOMEHIOBaHHbBIE JJIs
BBITIOJTHEHUS B YaChl CaMOCTOSTENEHOM PaboTHI (pa3men 6.2), cM.
npuiIokeHue 6.2

OIIK-1-Y1

B kauecTBe (OHIOB OIIEHOYHBIX CPEACTB JIJISl OIICHKU YMEHUH
00yJaroIIerocs NCIOJIb3YOTCS 3a1aHus 38, PeKOMEHIOBAaHHBIC IS
BBITIOJTHEHUS B YaChl CaMOCTOSTENEHOM paboTHI (pa3men 6.2), cM.
npusoxeHue 6.2

OIIK-1-Y2

B kadecTBe ()OHIOB OLIEHOUHBIX CPEACTB IS OLICHKH YMCHHH
o0yyaromerocs UCIoNb3yITCs 3a7aHust 39, peKOMEHI0BaHHBIE IS
BBITIOJTHEHHUSI B YaChl CAMOCTOSITEIBHOM paboThI (pasaen 6.2), cM.
npuiIokenue 6.2

OIIK-1-Y2

B kauectBe (OH/IOB OIIEHOYHBIX CPEICTB JIJISl OIIEHKU YMEHUH
o0yyaromerocs UCIoNb3yrTcs 3aanus 40, peKOMEHI0BaHHBIE IS
BBITIOJTHEHUS B YaChl CaMOCTOSTENEHOM PaboTHI (pa3men 6.2), cM.
npuiIokenue 6.2

OIIK-1-V3

B kauectBe (OHIOB OIIEHOYHBIX CPEACTB JIJISl OIIEHKA YMEHHH
00yJaroIIerocs UCMoMb3YIOTCS 3a1anus 41-42, pekoOMeHJ0BaHHBIC IS
BBITIOJTHEHHUS B YaChl CaMOCTOSTEBHOM PaboTHI (pa3men 6.2), cM.
npriokenue 6.2

OIIK-1-V3

B kauectBe (OHIOB OIIEHOYHBIX CPEICTB JIJISl OIIEHKU YMEHUH
00yJaroIIerocs UCIob3YIOTCS 3a1anns 43-44, peKOMEHJ0BaHHBIC JJIs
BBITIOJTHEHHUS B YaChl CaMOCTOSTENBHOM PaboThI (pas3aen 6.2), cM.
npriiokenue 6.2

OIIK-1-Y4

B kauectBe ()OHIOB OIIEHOYHBIX CPE/ICTB ISl OLIEHKH YMEHUI
00yJaroIIerocs NCIOJb3YIOTCS 3a1aHus 45-46, peKOMEHJ0BaHHBIC JJIs
BBITTOJIHEHHS B YaChl CAMOCTOSATEIBHON paboThI (pa3znen 6.2), cM.
npujiokeHue 6.2

OIIK-1-V4

B kauecTBe (OHIOB OIICHOYHBIX CPEACTB JIJISl OLICHKH YMEHUH
00yJaroIIerocs UCIoJIb3yOTCS 3a1anus 47-48, peKOMeH J0BaHHbIC JJIs
BBITIOJTHEHUS B YaChl CaMOCTOSTENEHOM paboTHI (pa3men 6.2), cM.
IpHIoKeHue 6.2

OIIK-1-V5

B kauectBe ()OHIOB OLIEHOYHBIX CPEACTB AJISl OLEHKH YMEHUI
o0yyaromerocs UCIoNb3yTCs 3aaanus 49-50, peKoMeHT0BaHHBIE TS
BBITIOJTHEHUS B YaChl CaMOCTOSTENEHOM paboTHI (paszmen 6.2), cM.
pHiIokeHue 6.2
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OIIK-1-Y5

B kauectBe )OHIOB OIIEHOYHBIX CPEACTB ISl OLICHKH YMEHHI
o0yyJaromerocs UCIoNb3yITCs 3aanus 51-52, pekoMeH10BaHHbIE TS
BBITIOJTHEHUS B YaChl CaMOCTOSTENBHOM PaboTHI (pa3men 6.2), cM.
pHiIokeHue 6.2

11

OIIK-1-Y6

B kauecTBe )OHIOB OIIEHOYHBIX CPE/ICTB ISl OLICHKA YMEHUI
00y4Jaromerocs UCIoNL3yIOTCS 3aauus 53-54, peKOMeH 10BaHHbIE TS
BBITIOJTHEHHUS B YaChl CaMOCTOSTEBHOM PaboTHI (pas3men 6.2), cM.
npriIokeHue 6.2

12

OIIK-1-Y6

B kauectBe (OHIOB OLIEHOYHBIX CPEACTB /ISl OLIEHKH YMEHUI
00y4Jaromerocs UCIoNL3yTCS 3a7aHus 55-56, peKOMEeH /I0BaHHBIE TS
BBITIOJTHEHHUS B YaChl CAMOCTOATEIBHOM padoThl (paszaes 6.2), M.
npriokenue 6.2

13

OIIK-1-V7

B kxadecTBe ()OHI0B OIICHOUHBIX CPEACTB JIJIsl OLICHKH YMCHUI
00yJaroIerocs UCMOMb3YIOTCS 3aaHus 57-58, peKOMEHJ0BaHHBIC JJIS
BBINOJIHCHHUS B YaChl CaMOCTOSTEIIbHOM paboThI (pa3men 6.2), cM.




npuiIokeHue 6.2
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OIIK-1-V7

B kauectBe )OHJIOB OIIEHOYHBIX CPE/ICTB ISl OLIEHKH YMEHUH
00yyJaromerocs UCIoNL3yTCs 3aanus 59-60, peKOMeH /I0BaHHBIE TS
BBITIOJTHEHHUS B YaChl CaMOCTOSTEBHOM PaboTHI (pa3men 6.2), cM.
npriokeHue 6.2

15

OIIK-1-V8

B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB JIJISl OLICHKHA YMEHHI
00yJaroIIerocs NCIoJb3YIOTCS 3a1aHus 61-62, peKOMEHJ0BaHHBIC JJIs
BBITIOJTHEHHUS B YaChl CaMOCTOSTENBHOM PaboThI (pa3men 6.2), cM.
npriokenue 6.2

16

OIIK-1-V8

B kauecTBe (OH/IOB OIIEHOYHBIX CPEACTB JIJISl OLICHKU YMEHUH
00yJaroIIerocs NCIoJIb3yIOTCS 3a1anus 63-64, pekoMeHJ0BaHHbIC JJIs
BBINOJIHEHHUS B YaChl CaMOCTOSTEIIbHOM PaboThI (pa3men 6.2), cM.
npuiiokeHue 6.2

17

OIIK-1-Y9

B xadecTBe ()OHI0B OIIEHOYHBIX CPEACTB JIJIsl OIIEHKH YMEHHN
00yJaroIIerocs NCIOJIb3YIOTCS 3a1aHus 65-66, peKOMEHJ0BaHHBIC JJIs
BBITIOJTHEHUS B YaChl CaMOCTOSTENBHOM paboThI (paszaen 6.2), M.
NpHIoKeHue 6.2

18

OIIK-1-Y9

B kauectBe )OHIOB OIIEHOYHBIX CPEICTB ISl OLICHKH YMEHUI
o0yyaromerocs UCIoNb3yITCs 3a7anus 67-68, peKOMeHJ0BaHHbIE TSI
BBITIOJTHEHUS B YaChl CaMOCTOSTENBHOM PaboTHI (pa3men 6.2), cM.
pHIoKeHHe 6.2

19

OIIK-1-V10

B kauecTBe )OHIOB OIIEHOYHBIX CPEICTB ISl OLICHKA YMEHUI
o0yyJaromerocs UCIoNL3yITCs 3aanus 69-70, pekoMeH/I0BaHHBIE TS
BBITIOJTHEHUS B YaChl CaMOCTOSTENEHOM PaboTHI (pa3men 6.2), cM.
MpIIokeHue 6.2
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OIIK-1-Y10

B kauecTBe )OHIOB OIIEHOYHBIX CPE/ICTB ISl OLICHKA YMEHUI
00yyJaromerocs UCIoNL3yITCs 3a7anus 71-72, peKOMeH I0BaHHbIE TS
BBITIOJTHEHHUS B YaChl CaMOCTOSTEBHOM PaboTHI (pa3men 6.2), cM.
MpIIIokeHue 6.2

3ananus, HanpaBJeHHbIe HAa (OpMUpOBaHNE MTPO(DECCHOHATBLHBIX HABBIKOB, BJIAJICHUH.

Kon pesynbrara
00y4eHus

3amanns

OIIK-1-B1

B kadecTBe ()OHIOB OIIEHOYHBIX CPENICTB IS OLIEHKN HABBIKOB, BIIAICHUI
U OTBITA JIeSITEIBHOCTH 00yUaroIerocs UCTIONb3YIOTCs 3aaanus 73-74,
PEKOMEHI0BaHHBIE ISl BBITOJTHEHHUS B YaChl CAMOCTOSITEIBHON PaboThI
(paznein 6.3), a Tarxoke MpakTHYECKas padoTa: YTeHHUE JICKINH,
MIPOBEACHUE PA3INYHBIX BHIOB CEMHHAPCKUX 3aHATHI, KOHTPOJIbHAsS
pabora. Cm. npunoxkerne 6.3.

OIIK-1-B1

B kadectBe )OHIOB OIIGHOYHBIX CPENICTB ISl OLICHKN HABBIKOB, BIIAICHUI
1 OIIBITA JIESTEITLHOCTH 00Y4aIOIIerocsi HCIOIb3YIOTCS 3a1anust 75-76,
PEKOMEHTOBaHHBIE JIJIS BBIMTOHEHHU ST B YaChl CAMOCTOSATEIBHON paOOThI
(pazmen 6.3), a Takke IpaKTHYECKast padoTa: YTCHHUE JICKIHM,
MPOBEICHUE PA3NIMYHBIX BUJOB CEMUHAPCKUX 3aHSITHI, KOHTPOJIbHAS
pabora. Cm. mpuitoxkerne 6.3.

OIIK-1-B2

B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB JIJISl OLICHKH HABBIKOB, BIIAJICHHH
1 OIIBITA JIESTETHLHOCTH 00Y4aIOIIerocsi HCIOb3YIOTCs 3aqanus 77-78,
PEKOMEHTOBaHHbBIE JIJISl BBITOHEHHU S B YaChl CAMOCTOSTEIILHON padoThI
(pazmen 6.3), a TakKe IpaKTHYECKast padoTa: YTCHHUE JICKIIHH,
MPOBEICHUE PA3JIMYHBIX BUJOB CEMUHAPCKIX 3aHSITHI, KOHTPOJIbHAS
pabota. Cm. mpuiiokeHue 6.3.

OIIK-1-B2

B xauecTBe )OHIOB OLEHOUHBIX CPEICTB /ISl OLICHKU HABBIKOB, BIIA/ICHUI
1 OIIBITA JIESTETLHOCTH 00Y4aIoIIerocst HCIob3yoTes 3aqanus 79-80,
PEKOMEH/JOBaHHBIE IS BBIIOIHEHHS B 4aChl CAMOCTOSITEIIBHOM paboThI
(pasnen 6.3), a TakKe IpaKTHYECKas padoTa: YTEHUE JICKIHH,
MIPOBEICHUE PA3MYHBIX BHJIOB CEMUHAPCKUX 3aHATHI, KOHTPOJIbHAS




pabora. Cm. punoxenne 6.3.

OIIK-1-B3

B kauecTBe ()OHIIOB OIIEHOYHBIX CPE/ICTB JIS OLIEHKN HABBIKOB, BIIAICHUI
1 OITBbITA JIEATEIHHOCTH 00YYaIOIIerocst HCIONMb3YIOTCs 3amanus 81-82,
PEKOMEHI0BaHHBIC ISl BBITOJHEHHS B YaChl CAMOCTOSITEIIEHON paboTh
(paszaen 6.3), a TakKe IpaKTUUECKast paboTa: YTCHUE JICKITHH,
MPOBEICHUE Pa3MYHBIX BHIOB CEMHHAPCKUX 3aHATHH, KOHTPOJIbHAS
pabora. Cm. npunoxkerue 6.3.

OIIK-1-B3

B kauecTBe (OH/IOB OIIGHOYHBIX CPEICTB JJIs OLIEHKH HABBIKOB, BIIA/ICHUIA
1 OITBbITA JISATEITHLHOCTH 00Y4aIOIIerocst HCIOMb3YIOTCS 3aanus 83 -84,
PEKOMEHIOBaHHbBIE /IJIs BBIMOIHEHHUS B YAChl CAMOCTOSITEILHON padoThI
(pa3zen 6.3), a Takke IpakTUUecKas pabora: YTeHUE JICKIHH,

IMPOBCACHUC PA3JIMIHLIX BUA0OB CEMHUHAPCKUX 3aHSITI/II71, KOHTPOJIbHAas
pabora. Cm. npunoxxerne 6.3.

OIIK-1-B4

B kadecTBe (hOHIOB OLICHOUHBIX CPEACTB JJIsI OLICHKU HABBIKOB, BJIaICHUIM
Y OTBITa JISTEIFHOCTH 00y4aroerocs UCIoIb3YIoTCs 3a1anus 85-86,
PEKOMEH/JOBaHHBIE JUISl BBIIOJIHEHHS B 4aChl CAMOCTOSTEIIBHOMN paboThI
(paznein 6.3), a Tarxoke MpakTHYeCKask padoTa: YTCHUE JICKIHI,
IIPOBEJICHUE PA3JIMYHBIX BHJIOB CEMUHAPCKHUX 3aHATHI, KOHTPOJIbHAS
pabora. Cm. punoxenne 6.3.

OIIK-1-B4

B kauecTBe ()OHJIOB OIIEHOYHBIX CPEICTB ISl OLIEHKN HABBIKOB, BIIAICHUI
U OIIBITA JIESTEITLHOCTH 00Y4aIOIIerocsi HCIOJb3YIOTCs 3aqanus 87-88,
PEKOMEHI0BaHHbIE JJIs1 BBIOJIHEHUS B YaChl CAMOCTOSITEIbHON PaboThI
(pazmen 6.3), a Takxke MpaKTHYECKast padoTa: YTCHHUE JICKITHH,
MPOBEICHUE PA3MYHBIX BHIOB CEMHHAPCKUX 3aHATHH, KOHTPOJIbHAS
pabora. Cm. ipunoxenne 6.3.

OIIK-1-B5

B kauectBe ()OHIIOB OIIEHOYHBIX CPEICTB ISl OLIEHKH HABBIKOB, BIAICHUH
U OIIBITA JIESTEITHLHOCTH 00Y4aIOIIerocs: HCIob3ytoTes 3aganus 8§9-90,
PEKOMEHI0BaHHbIE JJIs BBIOJIHEHHUS B YaChl CAMOCTOSITEIIBHON PadOoThI
(pazmen 6.3), a TakKe IpaKTHYECKast paboTa: YTCHHUE JEKIHH,
MPOBEICHUE PA3IMYHBIX BHIOB CEMUHAPCKUX 3aHSATHI, KOHTPOJIbHAS
pabora. Cm. npunoxkerue 6.3.

10

OIIK-1-B5

B kauecTBe ()OHIIOB OIIEHOYHBIX CPENICTB ISl OLIEHKN HABBIKOB, BIIAICHUI
U OTTBbITA JISATESITHLHOCTH 00YYAIOIIerocst HCIOMb3YI0TCs 3amanus 91-92,
PEKOMCEHAOBAHHBIC IJIs BBIITOJHCHHM A B YaCbl CaMOCTOSTENILHOMN pa60rr1)1
(pa3zen 6.3), a TakKe IpakTUUecKas paboTra: YTeHUE JeKIUH,
IMPOBCACHUC PA3JIMIHLIX BUA0OB CEMHUHAPCKUX 3aHSITI/II71, KOHTpPOJIbHAs
pabora. Cm. npunoxkerne 6.3.

11

OIIK-1-B6

B kauectBe (OHIOB OIICHOYHBIX CPEICTB JIJISl OLICHKH HABLIKOB, BIIAJICHHH
U OIIBITA JISATEIBLHOCTH 00YYAIOIIEroCs UCITONb3YIOTCs 3ananus 93-94,
PEKOMEHIOBaHHbBIE JIJIs BBITOIHEHHUS B YaChl CAMOCTOSITEIILHON paboTh
(pazmen 6.3), a TakKe IpaKTHYECKast padoTa: YTCHHUE JICKIIHM,
MPOBEICHUE PA3NIMYHBIX BUJOB CEMUHAPCKUX 3aHSITHI, KOHTPOJIbHAS
pabora. Cm. mpustoxkerne 6.3.

12

OIIK-1-B6

B kauecTBe ()OHIOB OLIEHOYHBIX CPEICTB IS OLIEHKHU HABBIKOB, BIIAICHHUI
U OIIBITA JIESTEITHLHOCTH 00Y4aIOIIerocsi HCIOMb3YIOTCs 3aganus 95-96,
PEKOMEHI0BaHHbIE JJIs1 BBIOJIHEHUS B YaChl CAMOCTOSITEIbHON PaboThI
(pazmen 6.3), a TakKe MpaKTHYECKast padoTa: YTCHHUE JICKIIHH,
MPOBEACHUE PA3TMYHBIX BUIOB CEMUHAPCKUX 3aHATHI, KOHTPOJIbHAS
pabora. Cm. ipunoxenne 6.3.

13

OIIK-1-B7

B kauecTBe ()OHIIOB OIIEHOYHBIX CPENICTB JISl OLIEHKN HABBIKOB, BIIAICHUI
U OIIBITA JIESTETLHOCTH 00Y4aIOIIerocsi HCIOb3YIoTCs 3aqanus 97-98,
PEKOMEHI0BaHHbIE JJIsl BBITOJTHEHHUS B YaChl CAMOCTOSITETIEHON PadoThI
(pasmen 6.3), a TakKe MpaKTHYECKast padoTa: YTCHHUE JICKIIHH,
MPOBEICHUE PA3JIMYHBIX BUIOB CEMUHAPCKUX 3aHSATHIA, KOHTPOJIbHAS
pabora. Cm. npunoxkerue 6.3.

14

OIIK-1-B7

B kauecTBe (OHIOB OIICHOYHBIX CPEACTB JIJISl OLICHKH HABBIKOB, BJIAICHHHA
U OTbITA JACATEILHOCTH 00YYaroIIErocs UCIIONb3YoTCs 3ananus 99-100,




PEKOMEHTOBaHHBIE JIJIs BHITOHEHHUST B YaChl CAMOCTOSTEIILHON padoTh
(pazmen 6.3), a Takxke MpaKTHYECKast padoTa: YTCHHUE JICKITHH,
MPOBEICHUE PA3JIMYHBIX BUJOB CEMUHAPCKHUX 3aHSITHI, KOHTPOJIbHAS
pabota. Cm. mpuitoxkerne 6.3.

15

OIIK-1-B8

B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB JIJISl OLICHKH HABBIKOB, BIIAJICHHHA
M ONBITa JISATEIFHOCTH 00yYaronerocs HCroib3yrorcs 3aganus 101-102,
PEKOMEHTOBaHHBIE JIJISl BBITOHEHHU S B YaChl CAMOCTOSATEIILHON padoThI
(pazmen 6.3), a Takke MpaKTHYECKas padoTa: YTCHHUE JICKITHH,
MPOBE/ICHUE PA3JIMYHBIX BUJOB CEMUHAPCKHIX 3aHSITHI, KOHTPOJIbHAS
pabora. Cm. npunoxkerue 6.3.

16

OIIK-1-B8

B kauecTBe (OHIOB OIICHOYHBIX CPEICTB JIJISl OLICHKH HABBIKOB, BJIAJICHHHA
U OTbITA JACATEIBHOCTH 00YYaOIErocs HCIONb3ytoTes 3ananus 103-104,
PEKOMEHTIOBAHHBIE JJIS BHITIOIHEHUS B YAChl CAMOCTOSATEIEHON pabOThI
(pa3nen 6.3), a TakKe IpaKTHYECKast padoTa: YTCHHUE JICKIIHH,
IMPOBCACHUC PA3JIMIHLIX BUA0OB CEMHUHAPCKUX 33,H51TI/II7[, KOHTpPOJIbHAs
pabora. Cm. npunoxkenne 6.3.

17

OIIK-1-B9

B kauecTBe ()OHIOB OIICHOYHBIX CPEICTB JIJIs OLICHKH HABBIKOB, BIIAJICHUI
1 OITBITA JISATEITHLHOCTH 00YYaIOIIerocst HCIob3yoTes 3ananus 105,
PEKOMEHTOBaHHbBIE JIJIs BBITOIHEHHUS B YaChl CAMOCTOSITEIILHON padoTh
(pazmen 6.3), a Takke MpaKTHYECKast padoTa: YTCHHUE JICKITHH,
MPOBEICHUE PA3IMYHBIX BUIOB CEMUHAPCKUX 3aHSITHI, KOHTPOJILHAS
pabota. Cm. mpuitoxkerne 6.3.

18

OIIK-1-B9

B kauecTBe (OHIOB OLIEHOYHBIX CPEACTB JAJIsl OLIEHKH HAaBBIKOB, BIIAJICHHUN
1 OIIBITA JIESTENBLHOCTH 00Y4aloIIerocs: ICIoib3ytoTes 3aganus 100,
PEKOMEHTOBaHHbBIE JIJISl BBITOIHEHHU S B YaChl CAMOCTOSTEIILHON padoThI
(pazmen 6.3), a Takxke MpaKTHIECKas padoTa: YTCHUE JICKIIHH,
MPOBEICHUE PA3JIMYHBIX BUIOB CEMUHAPCKIX 3aHSITHI, KOHTPOJIbHAS
pabota. Cm. mpuitoxkerue 6.3.

19

OIIK-1-B10

B kauecTBe (OHIOB OIIEHOYHBIX CPEICTB JIJISl OLICHKH HABBIKOB, BIIAJICHHH
1 OIIBITA JIESTENHLHOCTH 00Y4aIoIIerocst HCIoJb3ytoTes 3aqanus 107,
PEKOMEHTOBaHHBIE JIJISl BBITOHEHHUS B YaChl CAMOCTOSTEIILHON padoThI
(paznen 6.3), a Takke MpaKTHYECKast padoTa: YTCHHUE JICKIIHH,
MPOBE/ICHUE PA3JIMYHBIX BUJOB CEMUHAPCKHIX 3aHSITHI, KOHTPOJIbHAS
pabota. Cm. mpuiiokeHue 6.3.

20

OIIK-1-B10

B kadectBe )OHIOB OIIEHOYHBIX CPEICTB IS OLICHKH HABBIKOB, BIIAJICHUIA
U OIbITA JACATEILHOCTH 00YYaOIErocs UCIIONb3YIoTCs 3aanus 108,
PEKOMEHI0BaHHBIE IJIsl BBITOJIHEHUS B YaChl CAMOCTOSTEIBHON PadoThI
(pa3zaen 6.3), a TakKe IpakTUUECKast paboTra: YTCHUE JICKITHH,
MPOBEACHUE PA3MYHBIX BHIOB CEMUHAPCKUX 3aHATHH, KOHTPOJIBLHAS
pabora. Cm. npunoxkerne 6.3.

8. IEPEYEHb OCHOBHOM " JONOJHUTEJbHON YYEBHOM
JUTEPATYPBI, HEOBXOJIUMOM 1151 OCBOEHUS AU CLUIIJIVUHBI (MOY.JISI)

a) OCHOBHAs JIUTEpATypa:

1. I'punmmon M.3. DnemeHTapHas MaTeMaTHKa JJIsl CTYJEHTOB (aJanTallMOHHBINA KypC) /

N.3. I'punmmnon, A.C. I'punmmnon. - Tomck: TYCYP, 2020. - 154 c. - ISBN 978-5-86889-897-6.
- URL.: https://ibooks.ru/bookshelf/384464/reading. - TekcT: 37EKTPOHHBIA.

2. O6mmit Kypc BhICIIEH MaTeMaTUKH 111 SKoHOMHUCTOB: Yuebnuk / [Toxg pen. B. U.

EpmakoBa. — M.: UHOPA-M, 2005. — 656 c. — ISBN 5-002180-9. — TekcT: medaTHbIH.




3. Typeukwuii B. 5. Matematuka u uapopmaruka / B.A. Typeukwuii. - MockBa: Undpa-M,
2010. - 558 c. - ISBN 978-5-16-000171-5. - URL: https://ibooks.ru/bookshelf/361365/reading. -
TekcT: aneKTpOHHBII.

0) IOTOTHUTEbHAS JTUTEPATYpa:

1. banmuu K.B. Marematuueckuii aHanu3 yuyeOHUK. - 4-¢ u3fd., crep., Yueonuk / K.B.
bannun, B.H. banuieikoB, A.B. PykocyeB. - MockBa: ®@aunra, 2020. - 361 c. - ISBN 978-5-
9765-2067-7. - URL: https://ibooks.ru/bookshelf/352172/reading. - TekcT: 37€KTPOHHBIIA.

2. Bricmias maTemaTuka sl SKOHOMHCTOB: YueOHuk st By3oB / H. III. Kpemep, b. A.
[Tytko, U, M. Tpummn, M. H. ®punman; [Tox pen. npod. H. L. Kpemepa. — 2-¢ uzn., mepepaod.
u gom. — M.: JOHUTU, 2004. — 471 c. — ISBN 5-238-00030-8. — TekcT: meuaTHEIIA.

3. Bepementok B.B. Ilpaktukym mo maremaTWKe: HOATOTOBKAa K TECTHPOBAHHUIO H
sk3ameny / B.B. Bepemenrok, B.B. Koxymko. - Munck: TerpaCucremc, 2017. - 176 c. - ISBN
978-985-7081-89-9. - URL.: https://ibooks.ru/bookshelf/361023/reading. - TekcT: 2J1eKTPOHHBIH.

9. IEPEYEHb KOMIIVIEKTOB JIMIEH3MOHHOI'O U CBOBO/THO
PACITPOCTPAHAEMOI'O IPOI'PAMMHOI'O OBECIIEYEHMWSI,
HCIOJB3YEMOI'O ITPY U3YYEHWHN YYEBHOM JUCIUILINHBI

[Ipn wn3yueHuu y4deOHOW MMCIUIUIMHBI (B TOM 4YHCJIC B HWHTEPAKTUBHOW (opMme)
Mpearnonaraercs MPUMEHEHHEe COBPEMEHHBIX WH(GOPMAIMOHHBIX TeXHonorui. Komrmekr
MIPOrPaMMHOT0 00ECTIeUeHHsI JIsl KX MCIIOJIh30BaHMS BKIFOYAET B ceOsl:

nakeTbl OQHCHOro mnporpamMmmuHoro obtecrneuenuss Microsoft Office (Word, Excel,
PowerPoint), OpenOffice;

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

AJIEKTPOHHBIE OMOIMOTEUHBIC ccTeMbI 1D00KS.IU.

Jliist noctyma K yueOHOMY TUIaHYy U pe3yJibTaTaM OCBOCHUS JUCIUILINHBL, (HOpMUpOBaHUS
[TopTdommo obyuaromierocs ucnonb3yercs JINUHbIA KaOMHET cTyAeHTa (OH-JIAalH JOCTYH uepe3
cetb HMurepner). Mns obecrneueHuss goctyma oOy4arommxcs BO BHEyueOHOEe BpeMms K
AIIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM yueOHOW IUCHUIUIMHBI, a TakKe JJIsl CTYIEHTOB,
o0yyaroumxcs ¢ MpUMEHEHHEM [T CTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTUN, UCIIOIb3YETCs
nopTai 3IeKTpoHHOro ooyueHnus Ha 6aze CI1O Moodle (oH-nmaiin goctym yepes cetb MTHTEpHET).

10. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJJEKOMM YHUKAITMOHHOM CETU «<MHTEPHET», HEOBXOJUMbBIX 1151
OCBOEHUSA JTUCHUTIJIUHBI
https://cyberleninka.ru/ Hayunas snekrponHas ouoauoreka "KMBEPJIEHHKA"

https://elibrary.ru/ HayuHas 37eKTpOHHAsI OMOIMOTEKA

https://ibooks.ru/ - DnekTpoHHast OnbIHOTEYHAS cCUCcTEMa «AHOYKC»



11. OBYYEHHUE UHBAJIMJOB U JIN1l C OT'PAHNYEHHbBIMH
BO3MOXHOCTAMMU 310POBbsA

W3ydyenune y4yeOHOM AUCHMIUIMHBI OOYYAalOLIMMHCS HWHBAJIMAAMU M JIMLAMU C
OrPaHUYEHHBIMU BO3MOXHOCTSAMHU 370pPOBbsl OCYIIECTBIIIETCS B COOTBeTCTBUU C I[Ipukazom
MunucrepctBa obpa3oBanust U Hayku P® ot 9 HosiOps 2015 r. Ne 1309 «O0 yTBepx)aeHuu
[Topsinka obecrnieueHust yCIOBUH JTOCTYIMHOCTH JJII MHBAJIUJOB OOBEKTOB U IMPEIOCTABISIEMbIX
ycayr B cdepe oOpa3oBaHMs, a TakkKe OKa3aHMs UM IpPHU 3TOM HEoOXOIuMOW moMouim» (c
W3MEHEHUSMU U JONOJHEHUsIMH), MeToauueckuMU pEeKOMEHJAIUsIMU 110 OpraHu3alHu
o0Opa3oBaTeabHOr0 Iporecca s OOydeHUs HMHBAIMIOB M JIMI[ C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0pOBbSI B 00pa30BaTeNIbHBIX OpPraHU3aIUsAX BBICIIEr0 0Opa3oBaHUs, B TOM
YHClieé OCHAIEHHOCTH 00pa3oBaTENbHOrO TMpollecca, YTBEPKIACHHBIMU MUHHCTEPCTBOM
obpa3oBanus u Hayku PD 08.04.2014r. Ne AK-44/058H.

Jluna ¢ orpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbS W HHBAJIUABI 00€CIEUYUBAIOTCS
JIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYPCAMU, AJTAITUPOBAHHBIMU K COCTOSIHUIO UX 310POBBS.

[IpenocTaBiienue crenuagbHbIX TEXHUYECKUX CPEACTB OOY4YEHHUS KOJUIEKTUBHOIO U
WHJVMBHUAYaJIbHOTO IIOJIb30BaHUs, MOAOOpP U pa3paboTka y4eOHBIX MaTepuajoB A
o0yyaronmxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI IIPOU3BOAUTCS IPENoAaBaTe/IIMU
C YYeTOM HWHIUBUAYAJIbHBIX ICUXO(PHU3UOJIOTHYECKUX OCOOEHHOCTeH oOydamomuxcs Hu
ceuupUKU IpueMa-nepesaur yueOHol MHGOpMaluy Ha OCHOBAHUHU MPOCHOBI, BBIPAXKECHHOU B
MMUCbMEHHOHN (hopme.

C obOyyaroumMucs MO WHIAUBUAYaJIbHOMY IUIAaHY WJIM WHIUBUIYaJbHOMY TIpauKy
MIPOBOASATCS MHANBUAYAIbHbIE 3aHATHSI U KOHCYJIbTAIUH.

12. OIUCAHUE MATEPAAJIBHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOM JJIs1 OCYIECTBJIEHHUSI OBPA30OBATEJIbHOI'O ITPOLIECCA
MO JUCUMUILJIMHE (MOJY.TIO)

VYueOHas TUCHUIUIMHA peajn3yeTcs B ayauTopun 322.

Oob6opynoBanmue:

VYuebHas mebenb: pabouee MecTO IpernogaBaTels — CTOJ, CTYJ; ydeOHble MecTa AJs
o0yyaroumxcs — napThl, CTyJbsl; TPUOYHA, 10CKa.

Texnuyeckue cpeacTBa 00y4eHHs :

[lepenocHOE MyJIbTUMENUHHOE 000PY/JOBaHHE:

HoyT0yk, ¢ BbIxo70M B ceTh MIHTEpHET U C JOCTYIIOM B 3JIE€KTPOHHO-UH(OPMALMOHHYIO
Cpeay UHCTUTYTa, IPOEKTOP, IKpaH 1€EMOHCTPALIMOHHBIH.

Jlnsg npoBeneHMs] 3aHATUH CEMMHApCKOTro Tuma, JabopaTOpHbIX paboT, TEKYIIEro
KOHTPOJISI U MPOMEXKYTOUHOM aTTecTalli W WHIUBUIYaJIbHBIX KOHCYJIbTALlUH HCIONb3yeTCs
ayautopus 310.

OobopynoBanmue:

VYuebHass Mebenp: pabouee MECTO HpemojaBaTeNss — CTOJN, CTYJ; ydeOHble MecTa s
00y4Jaroumxcst — HapThl, CTYJbS; JOCKA.

TexHuueckue cpeacTBa 00y4eHHs:

[lepenocHoe MynbTUMEIUITHOE 000PYIOBAHHE:

HoyT0yk, ¢ BbIX00M B ceTh VIHTEpHET U € IOCTYIIOM B 3JIEKTPOHHO-WH(POPMAIIMOHHYIO
CpeAy UHCTUTYTa, MPOEKTOP, IKpaH JAEMOHCTPALIMOHHBIH.



Jlis camocTOSTeNnbHOM paboThl CTYJJEHTOB W HAMHCAHUS KYPCOBBIX PaOOT HMCHOJIB3YETCs
aynuropus 314.

Oo6opynoBanmue:

VYyeOnast mebenb: pabouee MeCTO MpenoaaBaTeNs — CTOJN, CTYJ; y4eOHbIE MecTa IS
00yJarommXxcst — HapThl, CTYJIbS; JOCKA; KOHIUIIHOHED.

TexHuueckue cpeIcTBa 00yUeHHS:

[leperocHOE MyIBTUMEINITHOE 000PY/JOBAHNUE!

HoyTOyk, ¢ BBIXOZ0M B ceTh MIHTEpHET U C JOCTYIIOM B 3JICKTPOHHO-UH(OPMAIMOHHYIO
Cpeny MHCTHTYTa, IIPOCKTOP, IKPaH IEMOHCTPAIMOHHBIH.



[Tpunoxenue 1

6.3. 3a0anusn, nanpaejeHHbvle HA hopmuposanue nPogheccuoHaIbHBIX HABBIKOE.

Kox
Ne 3anaHue pe3yJbTrara
o0y4eHust
Haiitu Touku paspbiBa (pyHKIMH, €CIM OHHM CYIIECTBYIOT, U CJIENATh
YEepTEXK:
73 xz + 1, x<0 OIIK-1-B1
y=3l-x 0<x<2
2, x>2
2
4 5 _ i OIK-1-B1
HaiiTi pon3BOIHYI0 NepBOro nopsaka GpyHKimu: ~ .
_ ySin2x
» Haiitn auddepenuman neporo nopsiaka gpyakuuu: J — X OIIK-1-B1
Haiitn yacTHble mnpous3BoAHbIE (YHKUMHM JABYX IEpPEMEHHBIX:
76 2
) y2+1 OIIK-1-B1
Z=SINX+.Yy+
W+ |
77 — Xy
HccnenoBath Ha 3KCTpeMyM (DYHKIIHIO: z=¢""(5-2x+Y) . OIK-1-B2
. Z=X+2y
78 OnpenenuTs yCIOBHBIE OSKCTPEMYMbI  (YHKIIMHU: npu
y OIIK-1-B2
X“+y" =5
9 Haiiti mpou3BoIHYIO BTOPOTO MOPSAKa (PYHKIIUU: y =sin(3x+In x) . OIIK-1-B2
2
X“+1
80 y= OIIK-1-B2
Haiitu muddepennnan BToporo nopsaka GyHKIUU: arctgx
81 Haiitu npousBoanyto 10-ro mopsiaka GpyHKIUH: y=Xxsinx OIIK-1-B3
: oz o0z I
82 z:\/;sml X6_+y_:§ OIIK-1-B3
X . Jlokasate, uto X oy .
83 HccnenoBath Ha 3KCTpeMyM (YHKIHUIO: Z=siNX+C0S Y +CoS(x — ) OIK-1-B3
npu 0<x<z/2 0sy=<z/2
— y X
84 Haiiti Bce npousBoaHbie 3-10 nmopsiika GyHKIUU: Z=XeT+ye OIIK-1-B3
85 Haiitn HanGonbumii oOLIMi 1€TUTeNIb MHOTOYJIEHOB:
f(x)=x*+5-x+8-x*+7-x+3 g(x)=x*-2-x*—x-2 OTIK-1-B4
Pa3znenuts MHOTOUTICH F(x) ¢ ocratkom Ha X X0
86 f(x)=x*+(3-8-i)-x* —(21+18-i)-x* (33— 20-i)- x + 7 +18-i OIIK-1-B4
87 Haittn BCE KOpHHU MHOT' OYJICHA:
OIIK-1-B4

f(x)=10-x*-13-x* +15-x* —18-x - 24




88

Haiitn KOCHHYCBI BCEX YIUVIOB TPEYTOJbHUKA ABC | ecm AL 3, _1),

OIIK-1-B4
B3 -2,4) C(4,25)
89 Haiiti momane TpeyroJbHHKA ABC , €CIu A3 2,-4) , B(-4,3, 6) | OMK-1-B5
C4,-21)
90 Haiitn o0bemM napauienenumnena, MoCTPOSHHOTO Ha BEKTOpax AB , AC OIK-1-B5
- ﬁ’ cerm AM2,3,2) , B(3, 4, 6) , C(4,35) , D(-2,2,1)
91 [IpuBecTu kK KAHOHMYECKOMY BHUY M ONPEAEIUTH TUII TIOBEPXHOCTHU: OLIKLBS
x*+y®+2? -3x+5y-4z=0 T
92 Pemuts ypaBHenue o popmyie Kapuano: X*+12-x+63=0 OIIK-1-B5
Pa3noxuTh Ha neiicTBUTENBHBIE TPOCTENIINE JPOOU:
93 2-x"=2-x>—x OIIK-1-B6
(x* = x+1f - (x-1) .
94 [IpencraButh KOMIUIEKCHOE YHCIIO 2=2+/3+i B | OIIK-1-B6
TPUTOHOMETPUYECKON popme.
. - 5
95 (~1+i-/3)P (—1—| \/§)l
(e + 1271 OIIK-1-B6
Beruucnuts: ( + I) .
1-i
96 Z=6 /m OI1K-1-B6
Haittn Bce KOpHM U3 KOMIUIEKCHOTO YU CA: +l .
Haiitn Touku paspbiBa (QYyHKIIMH, €CITH OHU CYIIECTBYIOT, M CHENATh
YEpTEXK:
2
97 X"+ 1, x<0 OIIK-1-B7
y=3l-x, 0<x<2
2, x>2
08 . y — Xsin2x EE
Haiitn nudepennmnan nepporo nopsaka GyHKIHUH: OIIK-1-B7
99 z
2—12 OIIK-1-B7
Haiiti Bce ocoObie Touku PyHKIIMU U YKa3aTh UX THII: (z°+1)"
Haiitu wactHpie mnpow3BOAHBIE (QYHKIMU JBYX TEPEMEHHBIX:
100 2
. y +1 OIIK-1-B7
Z=SINX+.Yy+
W+ |
101 2= (5-2x+Y) OI1K-1-B8
HccnenoBath Ha 3KCTpeMyM (DYHKIIHIO: .
102 OnpenenuTs yCIOBHBIE OKCTPEMYMBbI  (YHKIIHH: Z=X+2y npu
o OIIK-1-B8
X“+y" =5
2
X“+1
103 y= OIIK-1-B8
arctgx

Haiitu nuddepenunan BToporo nopsaka GyHKIUU:




104

Haiitu npousBoanyto 10-ro mopsaka GyHKIIUA: y =xsinx . OIIK-1-B9
105 m OIIK-1-B9

Haiitu BbI9eThl (QYHKIIMH BO BCEX OCOOBIX TOYKAX: .

: oz 01 1
106 z=+/xsinY XY —=3 OTIK-1-B9
X . lokasate, uto X oy :
107 VccrenoBath Ha SKCTpeMyM (YHKIOMIO: = SINX+Cos Y +Cos(x - y) OIIK-1-B10
npu 0sx<z/2 0sy=<z/2
2X

108 OIIK-1-B10

2 2 .
Haittu rpaguent pyukiuun £ = e 5 rouxe M ()




10.

11.

12.

13.
14.

15.

16.
17.
18.

19.
20.
21.
22.

23

24,
25.
26.

27.

[Ipunoxenue 2

Bonpocwi ona noocomosku k axzameny

1 cemecmp
YucioBbie MHOKECTBA. OrpaHM4YEHHBIE U HEOT PAHUYEHHBIE YUCIIOBbIE MHOKECTBA. [loHsaTHE
TOYHOM BEpXHEW U HUYKHEW I'PaHE YNCIIOBBIX MHOKECTB.
UucnoBas mnocnenoBarenbHoCTh. llpeaen umciaoBoil mocnemoBaTenbHOCTH. (CBONMCTBa
IIPEEIIOB MMOCIEA0BATEIbHOCTEN.
[Tonstre hyHkmu, odbnacts onpeneneHus Gynkuu. OOpatHas GyHKIHS.
XapakTepuCTUKU TOBeeHUsl (QYHKIUN: YETHOCTh U HEYETHOCTh, BO3pacTaHuE U yOBIBaHUE,
HauOobIlIee U HauMEHbIIIee 3HaUYeHHs], OTPaHUYCHHOCTb, TEPHUOANYHOCTD.
[TokazaTenbHble U Jorapupmuueckue GpyHkuud. DkcrnoHeHManbHas (GyHKuus. OCHOBHbBIE
CBOIiCTBa, TpaduKU.

Crenennbsle GyHKIUU X", obpaTHble QyHKIIMU. OCHOBHBIE CBOICTBA U TPa(UKH.
Tpuronomerpuueckue GyHKIuH: SiN X, COSX, tg X, ctg X. OOpaTHbIE TPUTOHOMETPUYECKUE
¢ynkuuu. OCHOBHBIE CBOWCTBA U T'PaUKH.

Iunepbomnueckue ¢ynkuuu: shX, chX, thx. OcHoBHbie cBoiictBa u rpaduku. CBsi3b
rUnepooIMYECKUX U TPUTOHOMETPUYECKUX (PYHKLIUH.

[Tpenen gpynkuuu B Touke. [Ipenen GpyHkumu Ha GECKOHEUHOCTH.

CoiicTBa npenena (yHKIUU B TOUKE.

. sinx . / . In(1+x . e -1
lim ==, fim (1+x)"*, lim ( ) lim .
3ameuaTenbHble npegens: <0 X x>0 >0 X 20 X
0 0
PackprITHE HeonIpeaeICHHOCTEH THIIA 0 u © . IIpasumo Jlonurans.
p p p
1007 00’ wO

PackpeITre HeonpeneaeHHOCTEN TUIia
beckoneuHo mainble 1 OECKOHEUHO OOJbIIME BEIMYMHBI, X CBA3b. [IpuMepbl OeckoHEUuHO
MaJbIX U OECKOHEYHO OOJbIINX BEIUYHUH.

CpaBHeHHE OECKOHEYHO MaJIbIX BEIMYMH. DKBUBAJIEHTHOCTh OECKOHEYHO MAJIbIX BEJIUYMH.
[Topsimox ManocT OECKOHEYHO MaJbIX BEJTMUHH.

[ToHATHE HEMPEPBIBHOCTH U pa3pbIBHOCTH (pyHKUMHU. Touku paspblBa.

CaoiicTBa HenpepbIBHBIX (yHKIMH. HenpepblBHOCTE OCHOBHBIX 3J1€MEHTAPHBIX (DYHKIUH.
CpoiictBa (QyHKUMH, HenmpepelBHbIX Ha oTpe3ke. Teopembl bonbunano-Komm u
BeliepmTpacca.

[TponsBoaHast GyHKLNH, TEOMETPUUYECKUI CMBICI IPOU3BOTHOM.

KacarenbHas k rpaduky QyHKINH, ypaBHEHHE KacaTeJIbHOW U HOPMaJIX K KPUBOH.

[IpaBuna nuddeperupoBanus (MPOU3BOAHAS CYMMBI, TPOU3BEICHUS U YACTHOTO).

[TpaBuna nuddepernpoBanms (MPOU3BOAHBIE CIOKHON U 00paTHON (QYHKIIUN).

Jdudbdepenmupyemocts  Gynkuuu. Juddepennman ¢GyHKIUA OMHOH IEPEMEHHOM, €ro

reOMETPUUYECKU CMBICI.

®OyHKIIWY, 33/1aHHbIE TapaMeTpudecku. [Ipon3BoHas TapaMeTpudecKoi PyHKITUH.
[TpousBoansie u quddepenuans Beicimx nopsakos. @opmyna JleliOHumIA.

OkcTpeMyM (PYHKIHH OJHOTO MEPEMEHHOr0, HEOOXOIMMOE YCIOBHE dKCTpeMyMa (Teopema
®epma). Teopema Poss.

Teopemsl JIarpanxka u Komu. @opMyia KOHEUHBIX pupanieHuit Jlarpanxka.
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MonoTroHHOCTh GyHKIMH. JlOCTaTOuHBIH Npu3HAK Bo3pacTaHus (yObIBaHMSA) (QyHKIMH.
JocraTouHble IPU3HAKYU SKCTpeMyMa (PYHKIIUH OJHOTO IEPEMEHHOTrO.

®opmyina Teitnopa. OctaTounslii uiieH hopmyisl Teitnopa.

[TpencraBieHre OCHOBHBIX 3JleMeHTapHbIX QyHKIMI 1o ¢popmyie Teitnopa.

[Tpumenenue Gpopmyibl Teitnopa: npudIMKEHHbIE BBIYMCIEHUS, HAXO0XKICHUE MTPEIEIIOB.
Bemykinocts  ¢ynkunu. Toukun mnepernba. HeoOxonumble HM  J1OCTaTOYHbBIE YCIIOBUS
CYIIIECTBOBAHMS TOUYEK Teperuoa.

AcumnToTsl rpaduka GyHKIMH. Y paBHEHHsI aCUMITOTHI (BEPTHUKAIBHON M HAKJIOHHON).
O61mmas cxema uccieaoBanust GyHKUUN MeTogamMu U pdepeHIInanIbHOro HCUNCIEHUS.
[TepBoobpa3znas GyHKIMHU, HEOMPEAEIECHHBII HHTErpas, ero CBOWCTBa.

WuTerpupoBanue 351eMeHTapHbIX QYHKIHH (TabIuIa HHTErPaJoB).

WuTerpupoBanue ¢pyHKIMA. 3aMeHa IEpEMEHHO B HEONPEIeIEHHOM HHTErpaje.
Wnterpupoanue GpyHkuuit. opmyiia UHTErpUPOBAHUS 110 YACTSIM.

WHTerpupoBaHue 3J1eMEHTapHBIX palliOHAJIBHBIX 1pO0eH.

WuTerpupoBanue panuoHalIbHbIX ApoOeill. Pa3noxeHne mpaBUIbHON pallOHaIbHON Jpoou
Ha 3JIEMEHTapHbIE JPOOH.

_[R X’max_+b dx
cX+d

IR&Vaﬁq@bx
HNHTerpupoBaHue palMOHAIBHBIX BBIPAKCHHH OT TPUTOHOMETPUYECKUX  (DYHKIIHMN:
J'R(sin X, oS X )dx

NuTerpupoBanue uppalioHaibHbIX QyHKIUN BUAA

WHTerpupoBaHue uppalMoHaIbHbIX PYHKIMH BUIA

. YHUBepcanbpHas TPUTOHOMETpPUYECKas I0JICTaHOBKa.

Wnrerpanphas cymma. IloHsiTHE ONpeneneHHOro MHTErpajiga, UHTErpUpyeMOCTh (PYHKIHU.
I'eomeTpudecKuil CMBICH ONPEAENEHHOro nHTerpana. CBoNCTBa ONPENEICHHOrO HHTET paa.
TeopeMa o cpenHeM Uil ONPEIEIEHHOr 0 HHTErpaja, €€ FeOMETpUIecKass HHTEPIpeTaLysl.
WuTerpain ¢ nepeMeHHbIM BepxHUM npenesnoM. @opmyna HetoTona-JleiiOHuma.

@opmysbl 3aMEHBl MEPEMEHHOM M MHTETPUPOBAHMS IO YACTAM [JIsI ONpPEAEIEHHOIO
UHTETpaa.

I'eomeTpuyeckue NpuiIoKEHNs ONPENEICHHOI0 MHTErpaja: BIYUCICHHE TUIOAU MIJI0CKON
¢burypsl, JJIMHA KPUBOH.

'eomerpuyeckne MNpUIOKEHHUS ONPENEICHHOIO WHTErpajga: BBIYUCIEHHE OO0BEMOB U
IJIOIIAJEH TTOBEPXHOCTEH TEJ BpalllEHUM.

HecoGcTBeHHbIe HHTErpaJibl, UX TUIIBI.

AGcCo0THas CXOIUMOCTh HECOOCTBEHHBIX MHTErpaioB. [Ipu3Haku cpaBHEHMUS.

oo 1

J' iad X _[ iad X

X
HecoOcTBeHHBIC HHTErpaIbl. Y CIIOBUS CXOAMMOCTH HHTETpaioB BUaa: 1 uo
OyHKUMN HECKOJBbKUX NepeMeHHbIX. O0nacTh onpenencHust U obnacts 3HaueHui. [Ipenen

(GYHKIMH, HENPEPHIBHOCTD.

YacTtHbie mpon3BOHbIE. ['€OMETpHUYECKHIl CMBICT YaCTHBIX MPOU3BOIHBIX.

[IpousBogHast 1O HAMpaBICHUIO, TPAAUCHT (QYHKIHUHU, €r0 CBA3b C IPOU3BOJHON IO
HAMpaBJICHUIO.

JlokanbpHBIE OKCTpeMYMbl (YHKIHMA HECKOJIBKHMX TepeMEeHHBIX. Heobxomumeie w

JOCTAaTOYHBIE YCIOBHS JIOKAIBbHBIX SKCTPEMYMOB U PPepeHInpyeMbIX (yHKIUH.
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VYcnoBHbIN 3kcTpeMyM. Metoa MHOxkuUTeNen Jlarpanxka. [IpuMepsl mpuMeHEHHUS TP TTOUCKE
ONTHMAJIBHBIX PEIIECHUM.

JIBoiHoM nHTerpai. Teopema cyliecTBOBaHUS ABOMHOIO HHTETpaia, €ro CBOMCTBA.
Brruucnenne 1BOMHOIO MHTErpaja, reoMeTpUIECKUE TPUIIOKEHUS.

3amMeHa IIEpEeMEHHBIX B JBOWHOM HHTerpasie. J[BOMHONM HMHTErpajg B IOJSIPHOM CHCTEME
KOOpJMHAT.

TporiHoi nHTErpan. Teopema CynecTBOBaHMs TPOMHOrO MHTErpasla, €ro CBOUCTBA.
Brruucnenne TpoitHOro MHTErpasia, reOMETPUIECKHE IPUITOKEHHUS.

3amMeHa NEpeMEHHBIX B TPOWHOM HHTerpasie. TpoilHOW HMHTEerpan B LMIMHAPUYECKON M
cepryeckoi cuctemax KOOpAHHAT.

KpuBonuueinnelii uHTErpanm mnepBoro ponaa. Teopema cymectBoBaHus. (CBOMCTBa.
I'eomerpuueckue npuIOKEHUs.

KpuBosuHeiiHblii HMHTErpan BTOporo pona. Teopema cymectBoBaHus. (CBolicTBa.
I'eomeTpudeckue NpuIIOKEHUs.

@opmyna [I'puHa. VYcnoBHS HE3aBUCUMOCTH  KPUBOJIMHEMHO MHTErpajga oOT IyTH
MHTEIPUPOBAHUS.

[ToBepxHOCTHBIE HHTETpaJIBI TIepBOro u BToporo pogaa. ®opmyna Crokca. ®opmyna ["aycca-
Octporpaackoro.



[Tpunoxenue 3
KonTpoasnas padora (1 cemectp)

1. JlokazaTh METOIOM MaTEMaTHYECKON MHIYKIIUH:
n(n+1)(2n+1
P+22+3% 4+ +(n-1)*+n* = %

2. Haiitu npenen nocneaoBaTenbHOCTH:

limL—i—L—i—...—i— !
noeo 1.2 2.3 n(n+1)

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

4. IlpeactaBuTh KOMIIJIEKCHOE YHCIIO 2=2+/3+i B TPUTOHOMETPHUECKOM (popme.
5. Berancnuts:

(1+i-43)°  [1-i-3f
i) i

6. Haiitu Bce KOpHU U3 KOMIUIEKCHOI'O YHCHIA:

/ 1-i
7=6—
1+i°\/§.

7. BpauCIATD:

[1 \/5]
In| =+i-—
2 2 .

8. Haiitu npenen dpyHkuu:

4 .3
1im7x 42x +2
oo xT 43

9. Haiitu npenen GpyHKIUM:

im V2x=-2-2

= Nx+1-2

10. Haiitu npeaen GpyHKiuu:
. 1-cos8x
lim —F
x—0 3x

11. Haiiti npeaen GyHKIuu:

. (2x+1)3““
lim
x>2\ 2X =1 .

12. Haiitu ToukH pa3peiBa QYHKIMH, €CIIH OHH CYLIECTBYIOT, U CIIENATh YEPTEK:

x*+1, x<0
y=3l-x 0<x<2
2, x>2



13. HaiiTit mpon3BOAHYIO IEPBOTO MopsiAKka pyHKIUU:
2

y= xlnzx

14. HaiiTi npou3BOHYIO BTOPOro MOopsaka QyHKIUU:
y =sin(3x + In x)

15. Haiitn nuddepenunan neporo nopsaka GyHKIUU:

sin2x

y=X .
16. Haiitn muddepenmman BToporo nopsaka GyHKIuu:
XA+l
arctgx

17. Ucnonw3ys popmyiny Teitnopa, BBIYUCIUTH Mpeaen GyHKINH:
cos(sin x)— cos x

lim
x—0 )(4
KonTpoasnas padora (2 cemecTp)
x° -8
Y="2 )
1. HccnenoBaTh GyHKIIHIO 2x"  ynoctpouts eé rpaduk.
x=3
. /)= 7 [2'8]
2. Haiitu Hanbonb1Iee U HaUMEHbIIIee 3HAYCHHS (PYHKIIHH X"+ /7 naorpeske L1,
3. BprauciIuTh HeonpeneIEHHbIN HHTETpal:
2x+1
J e ®
x“+3x-10
4. Bblyuciauth onpeaesnEHHbIN HHTErpall:
7
Ixsin 3xdx
0
. L y=x"—4 v x—y+8=0
5. Bpruucnuts mnonians GUrypsl, orpaHuueHHON mapadoioif U IpsAMOI

6. BpbruncanTe HECOOCTBEHHBIM MHTErPal MM JOKA3aTh €M0 PACXOIAUMOCTb:
T dx
2
X +4x+5

7. Haiitu yacTHble IPOU3BOAHBIE (PYHKLNHU ABYX 1EPEMEHHBIX:

y?+1
Ux
8. Hailitn ypaBHEHHE HOpMaJM, KacaTeIbHOW IJOCKOCTH W TPOU3BOJIHYIO IO HAIPaBICHUIO
l=(,2) F— X =2xy+3y® | ogce PGD)
9. HccnenoBaTh Ha 3KCTpEeMyM (YHKIUIO:
7= (5-2x+ y)

Z=sin x+\/§+

10. OnpenenuTh yCIOBHBIE SKCTPEMYMBI () YHKIIUH:



— 2 2 _
Z=X+2y mpu X“+y =5
11. BerunucnuTh ABOMHON MHTEI AL

H(x —xy+3x* — y*)dxdy

5 ’meD:{(x,y)|O£x£2,0£y£3}.
12. BeluucnuTh MHOTOKPATHBIN HHTET pa:

H xy’z*dxdydz

5 ,meQ:{(x,y,z)|x:0,y:O,x2+y2+22:1}_

13. Ucnonw3ys ¢popmyny ['prHa, BEIMUCIUTH KPUBOJIMHEHHBINA HHTETpa:

(2x+3y)dx +(x—4y)dy
i e L= Xyt =43
14. BeruucauTh KpUBOJIMHEWHBIN HHTErpa:

2 2

ijdS L={(x,y)|x20,y20,x—+y—=l}
L , TIe 4 9 .

15. Ucnonw3ys ¢popmyny CTOKca, BHIUUCIUTH KPUBOJIUHEHHBIN HHTET pal:

zdx + yzdy + xyzdz
l(y Yy e C={0 Y, D) [X* +y*+2" =1 x+y+2=0},

16. Ucnonw3ys ¢popmyny ["aycca-OcTporpaackoro, BHIMUCIUTD MOBEPXHOCTHBIM HHTETpa:

X —Vy)dydz +(y + x)dzdx + (z + y)dxd
5{;}( y)dydz +(y + X)dzdx + (2 +y) ymes={(X,y,z)|xz+y2“2=1}_



[Tpunoxenue 4

6.1. 3adanusa ona npuodpemenus, 3aKpenienus u yeayoaenus 3HaHuil.

Kon
No 3anaHue pe3yJbTrara
o0yueHust
7
1. Ixsin 3xdx OIIK-1-31
Brruuciauts onpenenéHubii uaTerpa: ¢
Beraucinth HeCOOCTBEHHBIN MHTETPAl WU JI0KA3aTh €ro pacXOJUMOCTh:
2. J“’ dx OIK-1-31
d X +4x+5
2x+1
3. o, W OIIK-1-31
Bbruucnuts Heonpenenéunpii uaterpar: © Xt 3x-10
JlokazaTb METOIOM MaTeMaTU4eCKOW MHIYKIIHH:
4. P+2°+3 +..+n-1)"+n" = w OINIK-1-32
x=3
) Sx)=75
5. Haiitu HamOosbliee 1 HaMMEHbIIIEE 3HAYCHUS (DYHKITUU x"+7 | ONK-1-32
Ha OTpPE3Ke [2;8].
= 1
6. 3/ e OIIK-1-32
HccnenoBath CXOIMMOCTh YUCIOBOTrO psia: "l 2n+3-vn"+10 |
7 ) (4—/1)% OIIK-1-32
Haiitin mHTEpBaJI CXOAMMOCTH CTEIIEHHOTO psiga: "t n®+1 .
A (3 21 2}
8. T = OIIK-1-33
Haiitu matpuny C, ecnu C=A 'A, rue 4113 .
1 2 3 4
9. 2 35 2 OIIK-1-33
11 2 -2
OnpenenuTs paHT MATPHIIBL: .
Haiitu oOpatHyto maTpuiy:
12 0 -1
10. 31 -1 2 OIIK-1-33
14 1 3
-1 0 5 1
Brrunciuth onpenennTenb:
3 2 -22 1
1 -1 4 2 3
11. OIIK-1-33

-4 -3 2 1 1
-1 2 -11 -2
3 4 -1 2 2




Pemmmth cucteMy JNMHEWHBIX anreOpanvyeckuxX YpaBHEHHH METOAOM

Kpamepa:
12, X+ X, =X =2 OI1K-1-33
4x, —3X, +X; =1
2X + X, —X; =1
Pemmmth cucteMy JMHEHHBIX anreOpandecKuX YpaBHEHMH W HaWTu
HOpMaJbHYIO (DyH/IaMEHTAIbHYIO CUCTEMY pElleHHI:
13, X +X =% =0 OTTK-1-33
X +X, +2X%, =0
2X +2X, + X%, =0
Pemmts CJIAY meronom [Maycca:
2:X + X, =X =X, + % =1
14, X =X, + X+ X, —2-% =0 OIIK-1-33
3 X +3:X, -3 %X—-3-X,+4-X. =2
4-X +5-X,=5X, =5 X, +7-% =3
Haiit co6cTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI MATPHILIbL:
1 1 0 -1
15. 1 1-10 OIIK-1-33
0 -1 1 1
-1 0 1 1 .
Haiitu pynnamenTtansuyto cucremy pemennii CJIAY:
X, +X;—X, =0
16. X =3:X, =2 X +4-%, =0 OI1K-1-33
X, +X+X,=0
6-X =X, +5-X+7-X,=0
17. Haiit npon3BoaHyI0 BTOPOro MOpsaka GyHKINU: y =sin(3x +In ) . OIlK-1-34
x> +1
18. = OIIK-1-34
Haiitn nuddepennman Broporo nopsaka GyHKIuN: arctgx
: oz 07 1
1. 7 =Jxsin X Y=o OTIK-1-34
X . Ilokasate, uto X oy .
20. UccnenoBath Ha 3KCTpeMyM (DYHKIIHIO: z=¢€""(5-2x+Y) . OINIK-1-35
x-=3
flx)==
21. Haiitn namOonpiliee 1 HauMeHbIIee 3HAYCHUS (HYHKIIUU x"+7 | OIK-1-35
Ha OTpe3Ke [2;8].
x’ -8
22. y=—"= OIIK-1-36
HccnenoBath QyHKIIHIO 2x"  pmocTpouTh eé rpaduK.
x=3
23, fx)== OIIK-1-36
[TocTpouTs 3cku3 rpaduka GyHKIUU x"+7,
24. Haiitu Touku paspbiBa (DyHKIMH, €CIM OHU CylIecTBYIOT, U caenath | OIIK-1-36




4epTeK:

x2+1, x<0
y=31-x, 0<x<2

2, x>2

25. CKOJIBKO pa3aMuHbIX KOMIIJIEKCHBIX 3HAYEHUH y YKcCIia V-32 ? OIK-1-37
26. Yemy paBHa JIeiCTBUTEIbHAS YaCTh KOMIUIEKCHOT0 uncia In (- 32)? OIIK-1-37

ITycts Xo=—-1+2-1 . PasnouTs mo cremensm 0
2. f(x)=x*+(3-8-i)-x3 —(21+18-i)-x2 = (33-20-i)- x + 7 +{18" 137

< 1

28. 3 e OIIK-1-38

HUccnenoBaTh CXOMUMOCTh YHCIIOBOrO psiga: "t Y2n+3-9n°+10 .
29 ) (4—/1)% OIIK-1-38

. Haiitt mHTEpBaI CXOAUMOCTHU CTEIIEHHOro psia: " n“+1
a2
30. Pasnoxuts Gynxumo J 2% 4 psin Oypbe Ha UHTEpBAJIC (-7, 7). OIIK-1-38
0 Xn

31. > =, Ixk1 OITK-1-38

Haiitu cymmy crenenHoro psaa: n=t n

o AD o
39 Haiitu yron MG)K;[K B]e-K]TOg},)OMB ) ;1 ZHO(;(OZCTH](_)’ né)oxcg)ﬂ;mep; tgepez, OITK-1-39
touxn A, B u C | ecm (11 ), 3 -2, ), (2,-1,- ), (2,-2,6)
i AB AC
33 Haiitn o0bem mapasienenunena, NOCTPOSCHHOTO Ha BEKTOpax , OIK-1-39
u AD | ecom A(2,3,2) ’ B(3, 4, 6) ’ C(4,3,5) ’ D(-2,2,1)

Ha ocu Ox HaiiTu TOUKY, paBHOYAQJICHHYIO OT To4ek A (2; -4; 5) u B (-3;
34./2;7) OIIK-1-39
35. Boraucnuts Beraer Gpynkuun f (z) = (z2+2)/(z?-2z-3) B Touke z = 3. OIIK-1-10

1

36. OIIK-1-10

R
Brrauciauth BeueT GyHKIUH flz)=z2?




IIpunoxenue 5

Bonpocwi ona noocomosku k axzameny

2 cemecmp

35.  Ywucnoseie psapl. OnpeneneHne cXOAUMOCTH M PAacXOAMMOCTH YHUCIIOBOrO psija.
CBoiicTBa CXOASAIIUXCS PAIOB.

36.  HeoOxoauMmblii MpU3HAK CXOIUMOCTH YUCIOBOTO psfa. ['apMoOHUUECKUid psi.

37.  Ilpu3Haku CXOJUMOCTH PSAOB C TIOJIOKUTEIbHBIMU YJIEHAMU: CpPaBHEHUS,
Hanam6epa, Koum. Muterpansubiit npusHak Komm.

38.  3nakouepenyrommuecs psanbl. [Ipusnak JleitOaua. AOcomOTHas W yCJIOBHAs
CXOJIMMOCTH PSIOB.

39.  @OynkuuoHanbHble psAabl. O0MacTh cX0AUMOCTH. PaBHOMEpHas CXOAMMOCTb.

40.  Crenennsble psaabl. Teopema Abens. Paauyc cXoauMOCTH CTENIEHHOTO psfa.

41. Panbr @ypee. YcenoBus cxoqumoctu pana Oypee.

42. Boruncnenns c psapgamu ®Dypoe. Pang ®ypee 118 (yHKOMM, 3aJaHHOM Ha
IIPOU3BOJIBHOM ITPOMEXKYTKE.

43. ITonsTne maTtpuubl. MaTpuubl crenuanbHOrO BHAA. JIMHEHHBIE ONEpallMd Hal
Marpunamu. [Ipumepsr.

44, Onepanust yMHOXKeHU MaTpuL. TpaHCIIOHMPOBaHUE MaTpULbL. IIpuMepsl.

45.  DnemeHTapHble IpeoOpa3oBaHus MaTpull. [IpuBeneHne MaTpULIbl K CTyIE€HYaTOM
¢dopme. [IpuBenenne Matpulbl K TpanenueBuaHon ¢popme. IIpumepsl.

46.  IlpuBenenue wMmaTpulbl K TpeyrojpHOM Qopme. MaTpulbl >3JeMEHTapHBIX
npeodpazoBanuii. [Ipumepsl.

47. [Tonarue nepectanoBku. [lonsatue onpenenurend. [loctpoenue onpenenurens N-
ro Hopsjka.

48.  Ilpocreiimue cBOWCTBA OMPEAECTUTENS.

49.  Munops! u anredpanueckue gononHeHus. Teopema Jlammaca. [Tpumepsr.

50. @opMyIIbl pacuera ONpeaeIUTENIed BTOPOro U TPETEro NOopsaAKoB. [IpumMepsl.

51.  VcnoBue oOpatumocty Matpuubl. [loHsTHE HEBBIpOXKAEHHON MaTpullbl. [loHATHE
obpaTHOi1 MaTpuirsl. CBOliCcTBa 00paTHON MaTpHIBl. BrrunciaeHne oOpaTHOM MaTPHUIIBL.

52. IlpuBenenuwe MaTpuubl K JuaroHaidbHoi Qopme. LU-pasnoxkeHue MaTpUILBL.
[IpumepsL.

53. I'eomerpuueckue BexkTopbl. CBOOOIHBIE BEKTOpHL. JIMHEWHBIE omepanuu Hal
BekTOpaMmu. IIpumepsr.

o4, BemectBeHHOE nMHENHHOE NPOCTPaHCTBO. lIIOHATHSA IMHEMHOM 3aBUCHUMOCTH U
JVHEUHON HE3aBUCHUMOCTH. ['€OMETpHUYECKUI CMBICII JIMHEHHOM 3aBUCUMOCTH.

55. bazuc u pazmepHoCTh JIMHEWHOr o0 npoctpancTBa. Koopaunatel BekTopa. [lepexon
K apyromy 6aszucy. [Ipumepsr.

56. AddunHas cuctema KoopauHat. IIpsMoOyroabHbIC KOOpAWHATHL. [Ipoexiuu
BEKTOPA U KoopAnuHaTel. CKalspHOE IPOU3BEIEHUE BEKTOPOB.

o7. BekTopHOE U cMelIaHHOE TPOU3BEIECHHS BEKTOPOB.

58.  IIpeobOpazoBanme koopauHaT. OproroHamsHass wMatpuna. IIpeoOpa3zoBaHue

MPSAMOYTOJIBHOM J€KapTOBOM CUCTEMBI KOOPAMHAT Ha MJIOCKOCTHU U B IpocTpaHcTse. [lomsapHbie
KOOpAMHATHI HA IJIOCKOCTH U B IPOCTPAHCTBE.

59. Cucremsbl JIMHEHHBIX aNreOpanyecKux ypaBHEHHUI: COBMECTHBIE, HECOBMECTHBIE,
OIlpeieTICHHbIE, HEOPEEIEHHBIE, OTHOPOIHbIE, HEOIHOPOAHBIE.



60. Panr matpuiiel. Meron ['aycca Beiuncienus panra Matpuiibl. [IpumMepsl.

61. Teopema Kponekepa-Kamemnu. ®dynpamentanbHas cucrema pemieHuid. CBs3b
MEXAY PELICHUSAMU OJHOPOAHOM U HEOJHOPOJAHOW CHCTEMAaMM YPaBHEHUM.

62. Pemenue cucrem NMHEWHBIX anreOpanuyecKuX ypaBHEHUH C IMOMOIIBIO MpaBHIIA
Kpamepa. IIpumepsr.

63. Pemenue cucteMm JMHEHHBIX aireOpandeckux ypaBHEHUH METOJOM OOpaTHOM
Matpuisl. [Ipumepst.

64. Merton 'aycca mccnenoBaHusl U PELICHUS] CHCTEM JIMHEHHBIX aiaredpanyecKux
ypaBHeHH. [Ipumepsl.

65. IlousTne 00 ypaBHEHHAX JMHHUM M TIOBEPXHOCTH. YpaBHEHHUS MpPsAMOM Ha
IJIOCKOCTH U TIJIOCKOCTH B IpocTpaHcTBe. [Ipumepsl.

66.  Ilomymiockocty M monymnpocTtpaHcTBa. [IpsimMas Ha TJIOCKOCTH U IUIOCKOCTH B
IIPOCTPAHCTBE B NPSMOYIOJBHON NI€KapTOBOM cucteme KoopauHar. IIpsmas B mpocTpaHCTBeE.
[IpumepsL.

67. ITonartue QyHKUMM KOMIUIEKCHONW mnepemeHHoM. [Ipenen M HempepbIBHOCTDH
(YHKIIMM KOMIIJIEKCHOW NTEPEMEHHOM.

68. HudbdepennupyemMocts QyHKIHMN KOMIUIEKCHOM mepeMenHou. YcioBus Komm-
Pumana. ['eomeTpudecknii cMbICI IPOU3BOJHOM.

69.  Ilpomoinkenwe (yHKIMA €,SiN X, COSX ¢ pedcTBuTeabHOM ocu. CBoiicTBa
AJIEMEHTAPHBIX (QYHKIUH.

70.  Anamutnueckoe npopowkenue. [losepxuocts Pumana.

71. Crenennas pynkuus u ¢pyHkuus JKyKoBcKoro.

72.  lloka3arenbHble U TPUTOHOMETPUUECKHE (PYHKIINH.

73.  Jlorapudpmuueckas pyHKIHS.

74.  lloustne wuHTerpaisa oT (QYHKUMHM KOMIUJIEKCHOM miepeMeHHoi. CBoiicTBa
uHTterpana. MaTterpanpHas Teopema Komm. MuaTerpansubie hopmyssr Komm.

75.  Pan Jlopana. O6nacte cxomumoctu psina Jlopana. M3omupoBaHHBIE 0COOBIC
touku. Knaccuduxanus ocoObIXx Touek 0HO3HAYHON aHAIMTHYECKON (QYHKIIHU.

76.  Bpluer aHanUTHYECKOW (YHKIIMH B U30JMPOBaHHON 0co00il Touke. OnpeneneHue
¥ GOPMYJIbl BEIUMCIICHHSI BBIYETA.

/7.  BpluucieHue onpenenéHHbIX HHTErPajoB C IOMOIIBIO BbIYETOB. [Ipumepsl.



[Tpunoxenue 6

6.2. 3a0anusn, nanpagieHHble HA hopmuposanue npogheccuoHaIbHBIX YMEHUIL.

Kon
No 3anaHue pe3yJbTrara
o0yueHust
Ucnone3yss ¢opmyny Teinopa, BBUHUCIUTH Tmpenenl (QYHKIIHH:
37| cos(sin x)—cosx OIK-1-Y1
lim s
x—0 X
1 1 1
38 H@{ﬁ+ SRt t } OIK-1-Y1
Haiitu npenen mociaenoBaTeIbHOCTH: ' ' n(n+1) ]
4 3
39 lim 1% 2 *2 OIK-1-Y1
Haiitu npenen gpyskmum: *>° X +3
. N2x-2-2
40 fim \/x_— OIIK-1-Y1
Haiitu npenen hpyHkumm: P ANx =2
4l im 22058 OTIK-1-Y2
Haiiti npenen gynxmun: *°  3X°
2x+1)""
42 lim [2 1] OIIK-1-Y2
Haittu npenen GpyHKiun: X= .
Ucnonws3ys ¢opmyiy Teinopa, BBIUHUCIUTH Mpenena (QYHKIHMU:
43 y cos(2sin x) —cos 2x OIIK-1-Y2
il X
Haiitn npenen MIOCIIE0BATEILHOCTH
44
fim| OIK-1-Y2
n>»|1.3 3-5 (2n-1)(2n+1)
45 Iim(«/x2+1—x/x2—1) OIIK-1-V3
Haiitn npenen pynkuu: *~ :
46 Iim(x—\3/X3+2) OIIK-1-V3
Haiitu npenen Gpynkuum: *~* .
e3x _ e2x
47 lim——— OIIK-1-Y3
Haiitu npenen gpynxmun: <°  3X°
3X _1 4x+5
48 le_rﬂ(g J OIIK-1-Y3
Haiitu npenen GpyHKumm: X+ .
Onpenenuts, ABISETCS U KBaApaTH4HAs (GopMma MOJIOKHUTEIHHO
49 | onpeneneHHoI: OIIK-1-V4
XE X+ Xg =2 Xy = 20Xy Xy + 2K Xy = 20Xy Ky 2Ky Xy = A Xy o Xy
50 [IpuBecT K KaHOHMYECKOMY BHJIY KBaJpaTHUYHYIO (opMmy:
_ 2 2 OIIK-1-Y4
f =27x -10%x, +3X;
51 Hanmmcath KaHOHMYECKOE MW oOmee ypaBHEHHE  MPSIMOIA,

OIIK-1-V4




MIPOXOISIIEH Yepe3 TOUKH A2, 5, -3) : B(-4,3,6)

52

[TocTpouTh OPTOHOPMHUPOBAHHYIO CHCTEMY BEKTOPOB HCXOHAS U3
CHCTEMBbI BEKTOPOB:

-1 2 1 OIIK-1-V4
oa=|1| a,=|-1| =1
2 1 -1
PemmTh cuctemy nMuHEHHBIX anredpandeckux ypasHenui (CJIAY):
X, +X, +X+X, =0
53 X +2: X +3-X,+4-X, =0 OTIK-1-Y5
X, +3:-X,+6-%X,+10-x, =0
X +4-X,+10-%x,+20-%x, =0
Haiit coOcTBeHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI MATPUIIBL:
54 3 -2 -4 1
9 6 -2 OIIK-1-V5
-4 -2 3
55 [IpuBecTy K KaHOHMYECKOMY BUy KBaJpaTHUHYIO (hopmy:
2 2 2 2 OIIK-1-VY5
2K Xy Xy =Xy = AKXy =2 X Ky =2 X Xy A X, Xy 20Xy X,
[MpuBectTn KBagpaTH4yHyl0 (OpMYy K KAHOHHYECKOMY BHIY
56 | oproronansbHBIM MPeOGpPazOBaHHEM: OTIK-1-V5
XAXe + XX =2 X Xy B X Xg =X Xy =B Xy Xy 6%y X, =20 X0 X,
[lpuBecT K KaHOHWYECKOMY BHIY, ONPEACIUTH THUI JIMHUH |
S7 | cmenaTh PUCYHOK: OTIK-1-V6
X*+y? —4x+6y+4=0
ITocTponTh OPTOHOPMHPOBAHHYIO CHCTEMY BEKTOPOB HCXOIS U3
CHUCTEMBI BEKTOPOB:
58 0 1 3
5 5 1 OIIK-1-Y6
o) = 1l o, = 5P oy = 1
3 2 1)
Haittn yron mexay sektopom AD u miockocteio, mpoxonsueit
59 | uepes touxn A, By C, o ACLL3) B@E-24) C(2-1-5) | OIK-1-V6
D(2,-2,6)
60 HaiiTi 06beM mapalllesenumena, IoCTPOeHHOro Ha Bektopax AB OIK-1.6
AC " ﬁ’ ecmn 2,3, 2)1 B@3, 4, 6), C(4,3, 5), D(-2,2,1)
Hcnonb3ys ¢dopmyny Teinopa, BBYHCIATH MpeAen (QYyHKIUU:
61 - cos(sin x)—cos x OIIK-1-Y7
x—0 X4
62 L OTIK-1-V7
1-2 2.3 n(n+1)

o n—>00|:
Haiitu mpeaci moCiacaoBaTCIbHOCTU ! .




63 fim 7% =2 42 OITK-1-Y7
Haiitn npenen pyukuuu: 7~ X Y43
Haiitu npenen ¢ynxmun: - VX +1-2
65 im 12055 OTIK-1-V38
Haiitu npenen gpynxiuun: *° 3x°
66 _(2x+1)"
lim OIIK-1-V8
Haiitu ipesien QyHKmm: 2x-1 .
Ucnonezyss ¢opmyny Teitnopa, BBIYUCIUTG Mpenen (QYHKIUU:
67 i cos(2sin x) —cos 2x OIK-1-V8
x—0 X4
Haiitn npenen [IOCIIEA0BATEILHOCTH:
8 lim —+—+...+; OIIK-1-¥8
n>»|1.3 3-5 (2n-1(2n+1)
69 Iim(«/x2+1—x/x2—1) OIIK-1-Y9
Haiitu npenen Gpynkumm: *~* .
70 Iim(x—\3/X3+2) OIIK-1-Y9
Haiitn npenen pyuxuu: *> .
71 lim =" OIIK-1-Y10
Haiiti npenen gynximm: >0 3X
72 3X—1 4x+5
li OIIK-1-V10
x| 3Xx+1

Haiitu mpenen hpynkumm:




	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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