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1. IEJb U 3AJTAYY JUCTUILTAHBI

JMucouninunaa b1.0.14 «Maremartnkay) BKJIIOUYCHA B COCTaB 0a30BOM YaCTH I10
HarpaBiaeHuto noArotoBku 38.03.01 «DkoHOMUKa, HANPABIEHHOCTh: «DPUHAHCHI
U KPEIaUT.

Lens: chopmupoBaTh KOMIETEHIIMM OOYy4YarolIerocss B 00JIaCTH JTMHEHHOM
anreOpbl, aHATUTUYECKOM TeOMETPHUH, a TAKKEe B 00JACTH MAaTEMaTUYECKOTO aHa-
Jn3a, TEOPUU BEPOSTHOCTH U cTaTUCTUKH. CHOpMHUPOBATH HABBIKH MTOCTPOCHUS U
MPUMEHEHUSI MoJieJield, HEOOXOMUMBIX [JIsi MU3y4YeHUs OOIEHAYYHBIX, CIECHHAIb-
HBIX JTUCIUIUINH.

3anayu:

1. PaccMOTpeTh MCTOPUIO PA3BUTHSI MAaTeMaTUKH, pa3feiibl COBPEMEHHOM
MaTeMaTUKH U UX MPUITIOKCHUS;

2. Pa3BUTH JOrHYECKOE U AITOPUTMUYECKOE MBIIIJICHUE O0YYAIOIINXCS;

3. Ilokazath 0COOEHHOCTH IPUMEHEHUSI METOJIOB JTMHEIHOM anreOphl U aHa-
JUTUYECKON r€OMETPUU, MATEMATUYECKOTO aHAIN3a U MOJIETIMPOBAHUS;

4. BripaboTaTh MEepBUYHBIC HABBIKK MATEMAaTHYECKOTO MCCIICAOBAHUS TPH-
KJIQJIHBIX 33J]1a4 C MCIOJIb30BAaHUEM alllapaTa ajreopbl U reoMeTpun (IMIOCTPOEHUE
MOJEIN TEXHUYECKOIO IMPOIEecca WIN SIBJICHUA W PELICHHUE 3aJayd MaTeMaTh4e-
CKMMU METOJaMHU);

5. IIpenoctaButh 0Oy4arouMMcsi BO3MOKHOCTU JJi1 (POPMHPOBAHUS HABbI-
KOB B pPEIICHUU MaTEeMaTUYECKUX U UCCIEAOBATEIbCKUX 3a/lay C JOBEICHUEM pe-
HIEHUS 10 MPUEMIIEMOro pe3ysbTara (popMyiibl, yucia, rpaduka, KaueCTBEHHbIE
BBIBOJIBI).



2. INIAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS

[Tporiecc u3yueHUs TUCIUIUIMHBI HAIIpaBlieH Ha (JOPMHUPOBAHHE PE3yJIHTATOB
oOyueHus, MpeICTaBICHHBIX B Ta0. 2.1.

Taomuna 2.1

Pe3ynbraThl 00yueHus, COOTHECEHHbIE C OOIIUMU pe3yJIbTaTaMU OCBOCHUS
o0pa3oBaTeabHON MPOrpaMMBbl

Kon Pesynbratel ocBoe- | Kox v HaumeHnoBa- | IlepedeHs nmiiaHUpyeMBbIX pe-
KOMITETCHITHH HUS HUE UHIUKATOPa 3yJIbTaTOB O0yYCHUs
(HanMeHOBaHUE JOCTHKEHUS 10 TUCIUIUINHE
KOMIICTCHITNH )
YK-1 Cnocoben ocy- | YK-1.1. Amnanu3u- | 3HaTh
HICCTBIISATh  TOWCK, | pyeT 3aJady, BbIJC- | - OCHOBHBIC IMOHSATHS (Kare-
KPUTHYECKHI  aHa- | Jias ee 06a30BbIE CO- | TOPUHU) U METOJIbI pacuéTOB
JU3 U CHUHTE3 WH- | CTABISIOIINE. YMeTs:
dopmaruu, mnpume- | Onpenenser, HH-| - NPUMEHATH OCHOBHBIE 3a-
HSATh CUCTEMHBIH | TEPIIPETHPYET U | KOHBI €CTECTBEHHBIX JUCITHU-
MONXOJ JUIsl pellie- | paHXKUpPYeT UH- | INIMH B TpodecCHOHaTbHOU
HUSL TIOCTaBJCHHBIX | opManuio, TpeOy- | IesTeTbHOCTH
3a1au eMYI0 JUIs penieHust | Brajers:
[IOCTAaBJIEHHOM 3a- | - METOJaMU MaTeMaTU4ECKO-
nauu ro aHauM3a U MOJCIUPOBAHMUS,
TEOPETHYECKOTO M DKCIEepH-
MEHTAJIBHOTO MCCIIEOBAHUS
I[IKO -1 Crocoben  wucnons- | [IKO- 1.1 Bnagers | 3HaTh:

30BaTb MCTOJABI Ma-
TEMATUYCCKOIro aHa-
Jim3a I PCIICHUA
MPUKJIAAHBIX 3aaa4

MCTOAaMHU KaJIbKY-

JupoBaHus  cebe-
CTOUMOCTH npo-
TYKITHH (pabor,

yCIIyT), COCTaBIISIThH
OTYETHBIC KaJbKY-
JSUAU,  TIPOHM3BO-
JMTh pacyeThl 3a-
pa®oOTHOM  miaTHl,
mocoOUii M HWHBIX
BHIIUIAT ~ PabOTHU-
KaM  DKOHOMHYeE-
CKOTro CyOBeKTa

- OCHOBHBIE KaTeropuu
MaTeMaTHYECKOTO  aHaju3a:
GyHKIMS OJHOM MIIM MHOTHX
MEPEMEHHBIX, peaebHOe
3Ha4YeHUue (QyHKIUH, TPOU3-
BOJIHASI, YaCTHas MPOU3BOJI-
Has, auddepeHnman, omepa-
Ul HEOTIPENEIEHHOTO HWHTe-
rpaia, OIpeeIEHHBIM HHTE-
rpai, muddepeHanbHoe
ypaBHEeHHe, peuieHue audde-
PEHIIMAIBHOTO  ypaBHEHHS,
YHUCIOBbIE U  (PYHKLIMOHAIb-
HBIC PSIIBI;

YMeTh:

HCIIONIh30BaTh anredpa-
MYECKUH ammapar i perie-
HUS TEOPETHYECKUX H TPH-
KJIAIHBIX 3aj7lad B SKOHOMHUKE;
NPUMEHSITh METOJIBI MaTeMa-
TUYECKOTO aHalu3a Uil pe-
IICHUS] YKOHOMHUYECKUX 33]1ad,
peanusoBath  AuQdepeHn-
albHBIE W HMHTETpaJibHbIC
olepanvy, HaXOJUTh pelie-




HUs mddepeHnnanbHbIX
YpaBHEHUW W UCCIIENOBATh MX
CBOMCTBA;
Buaners:

Hagsikamu peLieHus
THUIIOBBIX 3aJlaudl JIMHEHHOM
anreOpbl W TEOMETPUU; HC-
MOJBb30BaHUS METOJOB Mare-
MaTUYCCKOr0 aHajin3a K HC-
CIIEIOBAHUIO DKOHOMHUYECKHX
MPOLIECCOB U JI0KA3aTeIbCTBA
YTBEPKICHHUH B 3TOW 00J1aCTH,
HCIOJIL30BaHUS MaTeMaTH4c-
CKOTO HWHCTPYMEHTapHs IpHu
pEIICHUsI TUIIOBBIX 3KOHOMH-
YeCKUX U  YIPaBICHYECKUX
3a1a4 U paboTaTh CO CIEIH-
aJlbHOM MaTeMaTUYECKOM JIH-
TepaTypoil.

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOMN ITPOI'PAMMBI

JucuunianHa oTHOCUTCA K 0a30BOM 00s3aTesIbHOM 1Sl u3yuyeHus yactu. [uc-
nuruinHa «Maremartnka» uzydaercs Ha | kypee B 1 u 2 cemecTpax 1o o4HOM U 04-

HO-3a04HOM (hopmax 0OydeHHUSI.

4. OFBEM JUCIHUIIJINHBbI
OOr11ast Tpy10eMKOCTh (00beM) MUCIMILIMHBI cocTaBisier 216 yvaca (6 3ET)

U1t BceX popMm oOydeHwUsl.

Tab6awnma 4.1

Pacnpenenenne o0beMa TUCHUIUIMHBI 1O BUAaM paboT

1o ouHoM (popme 00yUueHHUs.

Yacel o cemecTpam

Bcero
Bunsr pabot
Y4acoB
1 cemectp 2 cemecTp

KonraktHass (aymuropHas) pabora 100 52 48
00yHaIOIIMXCs ¢ TPENoiaBaTeieM
B ToM uucne:
Jlexuuu (JI) 32 16 16
ITpaktuueckue 3austus (113) 68 36 32
CamocrosiTeJibHasi padora o0yua- 76 54 22
IOLIHXCS
Kontpone camocTosATenbHON pabOThI 4 2 2
(KCP)




Yacel o cemecTpam

Bcero
Buapl pabot
4acoB
1 cemectp 2 ceMecTp
®opMa aTTECTAIMOHHOTO UCTIBLITAHUS TPO- saueT 36
MEKYTOUYHOI aTTecTaluu AK3aMEH
Tabmuma 4.2

Pacnpenenenne oObemMa TUCUMILIMHBI IO BUJIaM padboT
0 3a09HOM (hopMe 00yUeHUs

Yacsl 110 ceMecTpam
Bcero
Buner pabot
9acoB
1 cemecTp 2 cemecTp

KonraktHas (aymutopHas) pabora 40 20 20
00YyYarONIMXCs ¢ MPENoIaBaTeieM
B ToMm uncie:
Jlexiu (JT) 16 8 8
Ipaxtuueckue 3ansatus (I13) 24 12 12
CamocrosiTeJibHasi padoTra o0yua- 136 86 86
IOINXCS
KOHTpOJIb caMOCTOSITEIbHON PabOThI 4 2 2
(KCP)
®opmMa aTTEeCTAIIMOHHOT0 HCIILITAHUS ITPO- S 36
MEKYTOYHOM aTTecTAluH AK3aMEH

5. COJAEPKAHUE JUCHUATUIMHBL, CTPYKTYPUPOBAHHOE
IO TEMAM (PA3JIEJIAM)

5.1. PacnpenesieHue y4eOHOr0 BpeMEeHHU 10 TeMaM
U BH/IaM Y4eOHbIX 3aHATHH

Tabanma 5.1
Pacnpenenenne yueOGHOTo BpeMEHU MO TEMaM U BUIaM YUE€OHBIX 3aHSITUI
(ounas popma oOyueHMS)
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T.3aHsA

mIra

Oo6mmas Tpya0EMKOCTH (1)

BCETO

BCETO

KoHTposb caMmocTosITeNbHOM

paboThI
CamocTosrenpHas padora (4)

Kox nanu-
KaTopa
JOCTHOKE-
HUS KOM-
METEHITUI

dopma
TEKYIIETO
KOHTPOJIS
ycreBae-
MOCTH,
MIPOMEXKY-
TOYHOM
aTTecTa-
1045071




1] 2 3 4 | 5 | 6 | 7] 8 9
1 CEMECTP
1 DONEeMEHTBl  TEOPUH VK-1.1 YCTHBIH
MHO>KECTB U MaTema- [IKO-1.1 ompoc,
TUYECKOM JIOTUKH. penrenne
28 4 10 14 3a/ad4,
TECTHPOBa-
HHE,
JOKJIAJIBI
2 JIuneiitnoe po- YK-1.1 YCTHBIH
CTPAaHCTBO  MATPHIIL. IIKO-1.1 ompoc,
DJIEMEHTBl ~ MaTpuy- penreHue
HO alre6pBL. 28 4 10 14 3a/1ay,
TECTHPOBa-
HHE,
JIOKJIaJIBI
3 JIuHeiitHOE  BEKTOP- 2 YK-1.1 YCTHBIH
HO€  IMPOCTPAHCTBO. [IKO-1.1 ompoc,
DJIEMEHTHI BEKTOPHOU penieHue
anre6psI 28 4 8 14 3a1ad4,
TECTUPOBA-
HHE,
OKJIaIbI
4 AHanuTHYECKast YVK-1.1 YCTHBIH
reoOMeTpUsi Ha IUIOC- [IKO-1.1 ompoc,
KOCTU U B IPOCTpPaH- peLIeHne
CTBE 24 4 8 12 3a1ad4,
TECTUPOBA-
HHE,
OKJIaIbI
3a4er
HToro B cemecTpe 108 16 | 36 | 2 | 54 |
2 cemecTp
OyHKIMA OIHON U 2 VK-1.1 YCTHBIN
HECKOJIBKUX nepe- [IKO-1.1 ompoc,
MEeHHBIX. AunreOpau- pemienue
YeCKHe OIepariy HaJ 18 4 8 4 Tesiilag;a
(GYHKIMAMH. HH% ,
JOKJIaIbI
Omnepamust  mipezena VK-1.1 YCTHBIN
¢ynkuuu. Henpepbis- [IKO-1.1 ompoc,
HOCTh (pyHKuMHU. Omne- peueHne
patun  uddepeHnu- 18 4 8 6 3afad,
poBaHHS  (YHKIUU. TecTrposa-
[TpousBogHas u aud- HHC,
depeHIman QyHKINH. AOIIAAE
Omnepanust  Heompe- VK-1.1 YCTHBIN
JIEIEHHOTO ~ MHTETPH- I[IKO-1.1 0o1poc,
poBanus. Heonpene- peueHue
JEHHBINA WHTETpal. 18 4 8 6 sanad,
OnpenenéHubii MHTE- TecTpoBa-
rpa HHUE,
JOKJIabI
OOBIKHOBEHHBIE 18 4 8 6 VK-1.1 YCTHBIN




muddepeHIanbHbIe I[IKO-1.1 ompoc,
YpaBHEHUS IEPBOTO pereHue
nopsiaika.  OOBIKHO- 3a1ad4,
BEHHbIE  JIMHEWHbIC TECTUPOBA-
middepenimanbHbIe HHE,
YpaBHEHHUS  BTOPOTO AOKTA/BL
MOpsIIKA C TIOCTOSIH-
HBIMH KO3 (HUIIHCH-
TaMu
[TpomexyTouHas aT- 36
TecTanus JK3aMeH
Hroro Bo BTOpPOM 108 16 30 2 29
ceMecTpe
Bcero 216 32 68 4 76

Tabmuma 5.2

Pacnipenenenne yueOHOro BpeMeHHU MO0 TEMaM U BUIaM YUCOHBIX 3aHATUN
(ouHO-3204Has opma 0OyIEHUS)

n/n

HanmenoBanue
paszzerna/TeMsbl

O61mas Tpy10éMKOCTS (1)

Jlexumwm (4)

[Ipakr.3ansT
us (9)

BCCIO

=)
(@)
o
=
o

CamocTtosarenbpHas padbora (1)

Kox nanu-
Karopa Jo-
CTHIKEHHUS
KOMIIETEH-
145071

dopMma
TEKYILEro
KOHTPOJIS
ycneBae-
MOCTH,
MIPOMEXKY-
TOYHOMU
aTTecTa-
MU

o | KoHTposb camocTosTenbHOM paboTh

DOneMeHThl  Teopuu
MHOXECTB U MaTeMaTu-
YECKOH JIOTUKH.

16

12

VK-1.1
[IKO-1.1

YCTHBIN
orpoc,
pelieHne
3a1ad4,
TECTUPOBa-
HUeE,
JOKJIa/1bl

JIuneliHOE TIPOCTpaH-
CTBO MaTpHIl. DJEMEeH-
Tl MaTPUYHOM anred-

pBIL.

14

12

VK-1.1
[IKO-1.1

YCTHBIN
orpoc,
pelieHue
3aj1ad4,
TECTUPOBA-
HUeE,
JIOKJI 1Bl

JIuneiiHOE BEKTOpHOE
IIPOCTPAHCTBO. One-
MEHTBl BEKTOPHOM _aJI-

14

10

YK-1.1
[IKO-1.1

YCTHBIN
o11poc,
peleHue




reOpsI 3aj1ad,
TECTHPOBA-

HHE,
JIOKJIAIbI

AHajnuTHYeCKas TIeo- VK-1.1 YCTHBIH
METpUsl Ha MIIOCKOCTH U [IKO-1.1 ompoc,

B IIPOCTPAHCTBE penienue

12 2 10 3a/ad4,
TECTHPOBA-
HHE,

JIOKJIAIbI
3a4eT
HToro B cemectpe 108 8 | 12 |2 ] 8 |

2 cemecTp

OyHKIUA OJHOM U VK-1.1 YCTHBIH
HECKOJIbKHX ~ TIEPEMEH- [IKO-1.1 ompoc,
HBIX. AJreOpanueckue pelieHue
orepanuu Haj (QyHKIIH- 18 2 4 12 3anad,
M. TECTHPOBa-

HHUE,
JIOKJIAIbL

Omnepamust  mpenena YK-1.1 YCTHBIN
¢gynxmuu.  Henpepsis- [IKO-1.1 ompoc,
HOCTh (yHKImu. Orme- perenue
pauun muddepenmupo- | 18 2 4 12 3anad,
BaHus ¢QyHkmu. IIpo- TecTrposa-
u3BojHas U AuddepeH- /:[0}:312;[1,1
st QyHKIUY.

Onepanust Heompene- YK-1.1 YCTHBIH
JIEHHOTO HMHTETPUPOBa- IIKO-1.1 ompoc,
Hus. Heonpenen€HHBIN pereHue
WHTErpal. %npeﬂenéﬂ- 16 2 2 12 3ajad,
HBI MHTETpas TecTnposa-

HHE,

JOKJIaAbl
OOBIKHOBEHHBIE  AU- 2 VK-1.1 YCTHBIH
(epeHnnanbHbe  ypaB- IIKO-1.1 ompoc,
HEHUsI TIEPBOTO MOPSI/I- pelienue
Ka. OOGBIKHOBEHHBIE 3ajmad,
nuHeliHble guddepen- | 18 2 2 14 TecTuposa-
IHAIbHBIE  yPaBHEHHUS ;[o}g[;nm
BTOPOTO MOPSIJIKA C T10-
CTOSIHHBIMH K03 Pu-
[[MECHTAMHU
[IpomesxyTouHast aTTe- 36
cranus JK3aMeH
Hroro Bo BTOpoM ce- | ;nq 8 12 2 50
MecTpe
Bcero 216 16 24 4 | 136




5.2. Coaep:xkanue TUCHUIUIMHBI M PEKOMEHIANNH 110 U3YYEHUIO TeM

Tema 1. J1eMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOM JIOTHKH.

[TonsiTHE MHOECTBA KAaK MEPBHUYHON KaTeropuum maremaTuku. [lonmHoxke-
ctBa. [lycroe MHOXKECTBO. YHUBEPCAILHOE MHOKECTBO. OTHOILICHUE MEXKAY MHO-
YKECTBAMH: BIIO)KEHHE, paBeHCTBO. OCHOBHbIE OMHApHBIE M YHApHbIE OIlEepaluu
HaJl MHOXECTBaMU: 00bEIMHEHNE, IEPECEUEHUE, TOTIOJHEHNE, Pa3HOCTh, CUMMET-
pUYHasg pa3HOCTh, JEKApTOBO Mpou3BeacHue. OCHOBHBIE CBOWMCTBA OINEpaluid Haj
MHOkecTBaMU. CBOWCTBO ABONCTBEHHOCTHM MHOKECTBEHHBIX ONEpanui. 3aKOHbI
ne Moprana. ['eomeTprueckas HHTEpIpETAUs ONEpalfii HaJl MHOXKECTBaMU: JIhA-
rpamMmel Oinepa-Benna. OTHomeHne Ha MHOecTBax. OTHOIIEHUE SKBUBAJICHT-
HOCTH, CTPOTOTO U HECTPOroro Mopsjika, TojdepaHnTHOCTU. TeopeMa o dakTopusa-
UM MHO>XECTB OTHOILIEHHWEM 3KBUBAJIEHTHOCTH. Mepapxus 4McioBbIX OECKOHeU-
Hbix MHOXkecTB N, Z, Q, R, C. YucnoBas npsimas. AOGCOIIOTHOE 3HAYEHUE JEH-
CTBUTEIbHOrO uucia. [loHATHE OKpPECTHOCTH 3JIEMEHTAa (TOYKM) MHOXKECTBA.
OKpEeCTHOCTh TOYKH.

Tewma 2. JInHeiiHOE MPOCTPAHCTBO MATPHUL. DJIEMEHTHI MATPUYHOM anreOphl.

OcHoBHBIE CBelleHHs 0 Marpunax. Onepanuu Hajx matpunamu. Onpenenu-
TEIW KBaJApaTHBIX MATpUL 2-TO U 3-TO MOPSAKOB, AITOPUTMBI X BBIYMCICHHUM.
[ToHsiTHEe 0OpaTHON MaTPHUIIbl, AITOPUTM €€ HaXOXkACHUs. Pa3BepHyTas U MaTpHU4-
Hasl 3alUCh CUCTEMBI JIMHEHHBIX anreOpanueckux ypaBHeHu (CJIAY). Pemenue
CUCTEMBbI JIMHEHHBIX alreOpandecKux ypaBHEHUH C TpeMsl HEU3BECTHBIMH METO-
nom l"aycca, Kpamepa u Meronom oOpaTtHOl MaTpulbl. JIuHEeiHbIE onepaTopsl U
maTpulibl. COOCTBEHHbIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUSI JJMHEWHBIX OIepaTo-
poB (MaTpull), ANTOPUTM UX HaxoxaeHus. KBanpaTuunsie popmbl.

Tema 3. JIuHeiliHOe BeKTOPHOE NMPOCTPAHCTBO. JJIeMEHTbl BEKTOPHOII
ajare0psbl.

JInHelHOEe BEKTOPHOE MPOCTPAHCTBO. AKCHOMBI JINTHEMHOTO BEKTOPHOIO
pOCTpaHCcTBa. JIMHENHBIE Oolepalny HaJ BEKTOpaMU U UX cBoicTBa. KosumHe-
apHOCTh BEKTOPOB. ApudMeTHueckoe JTUHEHHOE MPOCTPAaHCTBO. JIMHEHOe mpo-
CTPAHCTBO T'E€OMETPUYECKHX BEKTOPOB (HANpaBIIEHHbIX OTpe3KoB). JIuHeiHas
KOMOMHAIMSI BEKTOPOB, JTUHEHHAsI HE3aBUCUMOCTh BEKTOpOB. OmnpeneneHue 6a3u-
ca JIMHEMHOTO MPOCTPAaHCTBA. Pa3zMepHOCTh TMHEWHOrO npoctpaHcTBa. Kpurepuit
JIMHEMHON HE3aBUCMMOCTH BEKTOPOB B TPEXMEPHOM IIPOCTpaHCTBE. PaznoxkeHue
BEKTOpa Mo 0a3ucy, KOOpAHHATHl BekTopa. KoopauHaTel BEKTOpa B TPEXMEPHOM
npoctpancTBe. DyHIaMeHTalbHas TeopemMa o mpeoOpa3oBaHUM KOOPIAUHAT BEKTO-
pa mpu mepexojie OT OJHOro 0asuca K Ipyromy. EBKIMAOBO MpOCTpaHCTBO, aKCH-
OMBI CKQJSIPHOTO INpOM3BEeAcHUA. Pa3nnuHble BHUIBI CKaJIAPHOTO NPOU3BEICHUS:
CKAIIPHOE IIPOU3BENCHUE TE€OMETPUUECKUX BEKTOPOB, CKAISIPHOE IMPOU3BEACHUE
apu(pMETUYECKUX BEKTOPOB. MaTpuuHOe 3aJaHue CKAJISIPHOTO MPOU3BEICHUS.
JnuHa BekTopa, yron Mexay Bekropamu. HepaBenctBo Komm — byHsIKOBCKOTrO.
VYcnoBue OpTOroHasbHOCTH BEKTOPOB. OpTOHOpMHUpOBaHHBIA Oa3uc. OpTorona-
JU3alys MPOU3BOJIBHOTO 0a3uca B 3BKIMI0BOM MpocTpaHcTBe. [lekaproBa (mps-
MOYTOJIbHAsI) OPTOHOPMHMPOBaHHAsI cHUcTeMa KoopauHaT (0a3uc) B €BKIMIOBOM



npoctpancTBe. CKalsipHOE NPOU3BEACHHE T'€OMETPUUYECKUX U apU(PMETHUYECKUX
BEKTOPOB B JAEKapTOBOM Oazmuce.
Tema 4. AHaJauTHYeCKAs TeOMeTPHs HA MJIOCKOCTH U B MPOCTPaHCTBe. \
Paznuynblie BUABI ypaBHEHUM IPSMOM JIMHUY HA INIOCKOCTH:
oOmiee ypaBHEHHE MPSMOW JIMHWUHU, CBOMCTBO KO3(PQPUIIMEHTOB OOIIETO
YPaBHEHHMS NPSIMOM; HEIIOJHBIE YPABHEHHUS NMPSIMOM; YpaBHEHUE MPSAMOU B OTPE3-
KaX; KAaHOHWYECKOE YpPaBHEHHUE IPSMOM; YPaBHEHHE NPSAMOM C 3aJaHHBIM YTJIO-
BbIM KO3()(pULIMEHTOM; ypaBHEHHE NPSIMOM, MPOXOJAIIEH uepe3 /BE 3aJaHHbIE
pa3InyHble TOYKU; HOPMUPOBAHHOE YPAaBHEHHUE NPSIMOW Ha INIOCKOCTH. Pemienue
OCHOBHBIX 3a/1a4 AHAJINTUYECKON I'€OMETPHUM: JEJICHUE OTpe3Ka B JAHHOM OTHO-
IICHUH; BBIYUCICHUE PACCTOSIHUA MEKIY ABYMS TOYKAMH; PACCTOSIHHE OT JAHHOU
TOYKM 10 NPSMOM JIMHWHM; IIOIIAJAb TPEYTrOJbHUKA C 3aJaHHBIMU BEPIIMHAMU;
B3aMMHOE PACIOJIOKEHUE NPAMBIX JIMHUM Ha IJIOCKOCTU: YCJIOBMS IapajuIesIbHO-
CTU WM NEPHEHAUKYJSIPHOCTH NBYX MNPSAMBIX JIMHUK. BekTopHOE mNpou3BeneHue
BEKTOPOB Ha IJIOCKOCTH B JIeKapToBOM Oazuce. ['eomerpruueckas mHTeprpeTanus
BEKTOPHOT'O NPOU3BEIACHHUS. Y CIOBUS KOJUIMHEAPHOCTH BEKTOpOB. llossipHas cu-
cTtemMa KoopauHat. KpuBble BTOPOro mopsjiKa: 3JUIMIC, OKPYKHOCTb, TUIIEpOOIIa,
napabosia. Kanonuueckuit 1ekapToB 6a3uc B 3-X MEpHOM MPOCTpaHCTBE. BekTop-
HOE M CMEIIaHHOE NPOM3BENCHUE BEKTOPOB B 3-X MEPHOM IMPOCTPAHCTBE, X
CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH TPeX BEKTOpPOB. [Ipsamas
U IUIOCKOCTh B IIpocTpaHcTBe. O0I1ee ypaBHEHHUE MIPSMOM JIMHUU B IIPOCTPAHCTBE;
KAaHOHMYECKOE YpaBHEHUE NPSIMOM B IPOCTPAHCTBE; YPABHEHUE IIPSAMOU, IPOXO-
JSIIEH 4Yepe3 IBE Pa3iIuyHble TOYKHU. YTOJ MEXKAY NPSAMBIMU JMHUAMU B IIPO-
CTpPaHCTBE. YCJIOBUE MApPALICIBHOCTA U IEPIEHAUKYIIPHOCTH INPAMBIX B IPO-
cTpaHcTBe. CBsi3Ka NMPSAMBIX JUHUHN. Pa3nuuHble BUABI ypaBHEHUS TJIOCKOCTH: 00-
1iee ypaBHEHHE IUIOCKOCTH, F€OMETpUYEcKass MHTepIpeTanus KodPQPHUIMEHTOB
OOLIEro ypaBHEHMs IUIOCKOCTH, BEKTOP HOPMAaJ; HEMOJHbIE YPABHEHUS IIOCKO-
CTH; YPaBHEHHE TUIOCKOCTH B OTPE3KaX; YPaBHEHUE IUIOCKOCTH, MPOXOIAIIECH Ye-
pe3 TpHU pa3IMYHBIE TOYKHM, HE JEKAIIUE HAa OAHOM NPSAMOM; HOPMHUPOBAHHOE
YPaBHEHHME IUIOCKOCTH, PACCTOSHUE OT 3aJaHHOM TOYKH A0 IUIOCKOCTH. YTOJ
MEXKy NMPAMON M TUIOCKOCTBIO. Y CJIOBUE MapAJUIETBHOCTH U MEPIIEHANKYISPHO-
CTH IIPSAIMOM U IJIOCKOCTH. Y CIIOBUE NPUHAIIEKHOCTHU MPSMOU K TUIOCKOCTH.

Tema S. ®yHKUMSA 0AHON U HECKOJBKHMX MEPEMEHHbIX. AJIreOpanyeckue
onepauuu HaJ QYHKIUSAMH.

CIOpbEKTUBHOE, MHBEKTUBHOE M OHEKTUBHOE COOTBETCTBHE MHOKECTB.
®OyHKIMOHANIBHOE COOTBETCTBHE. OCHOBHBIE CLIOCOOBI 3aaHMsI (PYHKIIMOHAIBHOTO
COOTBETCTBUS: aHATUTUUECKUM, rpadudecKkuid, TaOmuuHbiii. DYHKIUS OJTHOU I1e-
pemenHoi. J[Ba ompeneneHus PyHKIMU OAHOU mepeMeHHOW. DyHKIMS KaK MOj-
MHO>KECTBO JI€KapTOBOrO npousBenaeHus. [loHsaTne He3aBUCUMON (aprymeHTa) u
3aBUCUMOM ((PYHKIIUM) TTEpEeMEHHOM, 00acTH ONpeaesieHUs] U 00J1acTh 3HAYEHUN
bynkuuu. O6patnas pynkuus. Komnoszunms @ysakiuit. Cnoxnas ¢pynkuus. Yuc-
JIOBbIE (DYHKIIMH, UX CBOMCTBA (MOHOTOHHOCTb, OTPAHMYEHHOCTh, YETHOCTh, HE-
4ETHOCTb, MEPUOIUYHOCTh). OCHOBHBIE 3JIEMEHTApHbIE (PYHKIIMU U UX TpaQUKU.



[TocnenoBarenbHOCTh Kak mpocTedmias (QYHKUMsS HaTypajibHOIO apryMeHTa.
@yHKIMS HECKOJIBKUX IEPEMEHHBIX

TodeuHnble MHOKECTBA B N - MEPHOM IIPOCTPAHCTBE. YIIOPSAOYECHHBIEC YNC-
JOBBIE COBOKYMHOCTU. OmpeneneHne (pyHKIMH HECKOJIbKUX MepeMeHHBIX. [1oHs-
THE 00 ypoBHE (YHKIIMH HECKOJbKUX MEepeMeHHbIX. [IpuioxkeHne Kk 3KOHOMHUYe-
CKUM wuccienoBanusM. [Ipumepbl GyHKIHMI, HCMONB3YyEeMbIX B SKOHOMHYECKOM
MOJICTTUPOBAHUM, U HMX TpaduKu: KpuBas Oe3pa3nuyusi, QyHKIUS TMOJE3HOCTH,
(GYHKIUM cripoca U NpeUIoKeHNs, PyHKUIUS NOTPEOICHUS U JTMHUS OIOJKETHOTO
OTrpaHUYCHMsI, 3aBUCUMOCTBH BEJIIMUMHBI CIIPOCA OT JI0XO0Ja, 3aBUCUMOCTD H3JEp-
KEK M J10X0/a OT 00beMa NPOU3BOACTBA. AKCHOMBI alreOpandyeckux omnepanui
Haa QyHkuusamu. CroxkeHue, BBIYUTaAHUE, YMHOKEHHUE U JesieHne QyHKIU, reo-
METpUYECKasi HHTEPIIPETALNS aNreOpandecKux onepauui.

Tema 6. Onepanus npenena pynkuun. HenpepoiBHOCTH PyHKIIUH.
Onepauuu n1uppepenuuposanus pynkuuu. Illpoussoanas u nuddepenuual
(pyHKuMH.

AKcroMa omepaliu npeaeabHoro nepexoaa Haj ¢pynkuueit. [Ipenen B Tou-
K€, ONHOCTOpOHHUE npenensl. [Ipenen ymcnoBoyn nocinenoBarenbHOCTU. [Ipenen
(GyHKIMHA TIPU CTPEMIICHUHM apryMeHTa K OeckoHeYHOCTH. OCHOBHBIE CBOMCTBA
olnepauuy MpelenapbHoro nepexona. Teopemsl o npenenax (yHkiuu. [lpuznaku
CyIIECTBOBAaHMS Ipenena. /[Ba 3aMedaTenpHBIX Ipeaena. becKOHeYHO Mamble U
OeCKOHEYHO OOJIbLINE BEJIMYMHBI, UX cBOMCTBA. CpaBHEHUE OECKOHEUHO MalbIX U
OECKOHEYHO OOJIPIIUX BEJIWYUH. DKBUBAJICHTHbIE OECKOHEYHO Majible M OecKo-
HEYHO OOJIbIINE U UX CBOWCTBA. TabyMila OCHOBHBIX 3KBUBAJIEHTHBIX OECKOHEUHO
MaJjblX, €€ MIPUMEHEHHE [T BBIYMCIICHHS NpenenoB. OnpeneneHue HenpepbIBHO-
cty QyHkiuu B Touke. CBoiicTBa (PyHKIMI HENpPEpHIBHBIX B Touke. HempepbiB-
HOCTh (yHKIUU Ha oTpe3ke. CBoiicTBa (DyHKIMI HEMPEpPHIBHBIX Ha OTpe3ke. He-
MPEPHIBHOCTh OCHOBHBIX 3JIEMEHTApHBIX (yHKUIMNA. TOUKM pa3pbiBa U UX KIIACCH-
¢ukaus. HenpepbrlBHOCTh (PYHKIIMIT HECKOJBKUX MEPEMEHHBIX. AJTOPUTM OIle-
pamuu auddepeHupoBannus GyHKUMK (HAXOXKAEHUS Mpou3BoAHOM). Onpenene-
HU€ POU3BOIHOM. [IpMephl anropuTMHUYECKOTO BBIYMCIIEHUS ITPOU3BOIHON dJle-
MEHTapHbIX (yHKUMHA. Tabnuia npou3BOAHBIX OCHOBHBIX 3JIEMEHTApPHBIX (PYHK-
1. OCHOBHBIE CBOMCTBA omnepauuu auddepennupoBanusi. [I[pon3BoaHbIE CIOXK-
HOU 1 oOpaTHOU (yHKUIMH. ['eoMeTpruiecKuil cMbICT NMPOU3BOAHON. CBSA3b MEXIY
TG depeHIIMPYEMOCTBIO U HENIPEPhIBHOCTHIO. [Ipon3BOAHbBIE BHICIINX MOPSAKOB.
[IoHsiTHE O YACTHBIX MPOM3BOJIHBIX M MX BBIYMCIEHHUE, CBOMCTBA CMEIIAHHBIX
YacTHBIX MPOU3BOAHBIX. [Ipon3BoaHas mo HampaBieHuto, rpaaueHt. Juddepen-
1an GyHKIMHA OJTHOM MEePEMEHHOW M ero CBOWMCTBA, UCMOJIb3oBaHUE nuddepeH-
1yajga B NMpHOMMKEHHBIX BhuMcieHUsX. Juddepeniman QyHKIIMN HECKOIbKHX
NepPEeMEHHbIX, nuddepeHuansl BeICIINX TOpsAAKoB. [I[puMeHeHre MOHATHS MPO-
M3BOJIHOM B DKOHOMHKE. IJacTUYHOCTh (pyHKUMH. [IpeaenbHbie SKOHOMUYECKHE
XapaKTEpUCTUKU: TMPENEIbHbIE M3AEPKKH, NMPEACIBbHBIN TOXO, MPEAEIbHOE 3a-
MelIeHUE TpyJa KaluTajaoM U KanuTana TpyaoM. [IpenensHblil aHanus npuobUIn.

Tema 7. Onepanus HeonpeaeJeHHOro nHTrerpuposanus. Heonpenenén-

HbII HHTerpaJ. OnpeaeJIéHHbIA HHTETPaJ



Omneparus HeomnpeneneHHoro uHrerpupoBanus. I[lonarue nepBooOpazHOM
(YyHKLIMH M HEOINPEAEICHHOro HHTerpana. CBONCTBA HEONPEAEIEHHOTO UHTErpa-
na. HaxoxneHne HEONpeneseHHOr0 HMHTErpajga OT OCHOBHBIX JJIEMEHTAapPHBIX
¢ynkuii. Tabnuma HeompeAenEHHBIX HHTETPAJOB OT AJIEMEHTapHbBIX (YHKIUH
CriocoObl BBIYMCIICHHUS HEOMPEAEIECHHOrO0 MHTErpajia: METOJ 3aMEHbI MepeMeH-
HOM, UHTErPUPOBAHUE IO YaCTSAM, Pa3lI0KEHHE Ha MPOCThIe APOOH, YHUBEPCAIb-
HbIe 3aMeHBbl. [lonaTre onpenenenHoro narerpana Pumana. Ero reometpuueckui,
MEXaHUYECKUN M SKOHOMHYECKHI cMbICI. CBOWCTBA ONPEAEIEHHOIO MHTErpaa.
®dopmyna Herotona-JleiiOHuia. MeTo1bl BBIYUCIIEHUS ONPEISICHHOIO0 HHTErpara.
Hcnonb3oBaHue MOHATHUSL ONPENIETIEHHOTO UHTEerpajga B skoHomuke. [Ipubmmken-
HOE BBIYMCIIEHUE OIpe/iesIeHHOTo nHTerpana. HecoOcTBeHHbIe MHTErpasbl. J{Bou-
HbIE MHTETPaJibl, ONPEICICHUE U YCIOBUE CYIIECTBOBAHUS JBOMHOIO MHTErpaa.
['eomeTpuueckuii cMpICi ABOMHOrO mMHTerpana. CBoiCTBa JTBOWHOIO MHTErpasa.
CBeneHue IBOMHOIO MHTErpaia K MOBTOPHOMY: ClIydaid MpSMOYTOJIbHOW 001acTH;
clly4yail KpMBOJIMHENHOW oOnacTH. 3aMEeHa MEPEMEHHBIX B JIBOWHOM HWHTErpale.
HexoTopbie reoMeTpuyecKue NMpUI0KEHUs ONPEIEIEHHBIX HHTETPAJIOB: BBIYKCIIE-
HUE 00bEMa, BBIYMCIICHUE TIJI0OIAN KPUBOJIMHEUHBIX (PUTYD.

Tema 8. O0bikHOBEeHHBIE AU PepeHIMATbHbIC YPABHEHHS NIEPBOI0 MOPAIKA.
OObIKHOBeHHBIE JIUHEelHbIe U] PepeHnaIbHbIE YPABHEHUSI BTOPOIO M0~
PSKa ¢ MOCTOSIHHBIMHU K03 dunueHramMu

HuddepeHnnanbHoro ypaBHEHHs MEPBOTO MOPsAKa, OCHOBHbIE (DOPMBI 3a-
nucH. Pemenune nupdepennuansaoro ypaHenus. 3agaya Kommu. OOmiee u yact-
Hoe pemeHus quddepeHInanbHoro ypaBHeHus. ['eoMerpuueckas HHTEpIpeTanus
nuddepeHnnanbHOT0 ypaBHeHUsI. MeToabl HaxoxIeHus pemeHuit nuddepenim-
albHbIX ypaBHeHuH. [{uddepeHnmanbHoe ypaBHEHUE C pa3JessiOIIUMUCA Nepe-
MeHHbIMU. JIuHelHble nudQepeHnmanbHble ypaBHEHUS. YpaBHEHUE B IOJIHBIX
nuddepennmanax. OaHopoansie ypaBHeHus. [IpubnkenHoe pemieHue audde-
PEHLIHUAIBHBIX YPAaBHEHUM MEPBOrO MOpsKa MeToxoM JOuiepa. HekoTopsle npu-
MEHEHHUS B SKOHOMUKE Au(depeHInaIbHbIX YPAaBHEHUM IEPBOTO MOPSAIKA: 3aKOH
€CTECTBEHHOTO POCTA.

OObIkHOBEHHBIE JTU(DGEpeHIINaTBHOIO ypPaBHEHHUSI BTOPOIO TMOPSIIKA, OC-
HOBHBIE (hopMmbl 3anuceil. Pemenne nuddepeHuaibHOro ypaBHeHHsI BTOPOTO MO-
psanka. 3agada Ko, OO111ee u 4acTHOE pelIeHus OOLIKHOBEHHOTO U dhepeHiu-
QJIBHOTO YpaBHEHUS BTOPOTo Nnopsaka. I'eoMerpuueckas HHTEpIpETaLys peleHUI
mudpepeHnanbHOTO YpaBHEHUS BTOPOTO mMopsiaka. PemieHre OOBIKHOBEHHOTO
nudpepeHnanTbHOTO ypaBHEHUSI BTOPOTO MOPSIIKA CIIOCOO0M TTOHUKEHUS TTOPSI-
Ka (3-u cayyas).

OObikHOBEHHBIE U PEPEHIINATBHOTO YPaBHEHUS BBICIIUX TOPSIKOB, OC-
HOBHBIE (opMbI 3amuceil. O6miee n yactHoe perieHue. Pemenne nuddepeHim-
aJIbHOTO YPABHEHHUSI BBICIIUX MOPSIKOB.

OOBIKHOBEHHBIE JIMHEHHBI OJHOPOJHBIE M HEOAHOPOJHbIE IUDPepeHin-
albHbIE YPABHEHUS BTOPOro nopsiaka. OCHOBHBIE ONPEIEIICHHUS.

JIuneitnel ogHOpoAHbBIE MU (PepeHInanbHble YPAaBHEHHUSI BTOPOTO MOPSIIKA.
OCHOBHBIE CBOICTBa JMHEHHBIX OAHOPOAHBIX AU(PGEpEeHIUANBHBIX ypaBHEHUN



BTOpOTO Topsaka. JIuneHo HezaBucumMble QpyHKumuu. Kputepuii muHeiHON He3a-
BucuMoctu ¢yHkiui. Onpeaenutens Bponckoro, ero cBoiictsa. dyHnaMeHTa b-
Hasl CUCTEMa PEIICHUH OOBIKHOBEHHOTO JMHEHHOTO OJHOPOIHOTO AuddepeHin-
aJIHOTO YpaBHEHUSI BTOPOTO MOPSAKA.

JIuHeHbI HEOAHOPOJHbIE AU PEepeHIInaTbHbIE YPABHEHHSI BTOPOTO TOPSI-
ka. OCHOBHBIE CBOMCTBA JIMHEWHBIX HEOAHOPOIHBIX TU(PEepeHIINATbHBIX YpaBHE-
HUIl BTOPOTO MOpAIKa: TeopeMa 00 00IIeM pelIeHHH TUHEHHOTO HEOTHOPOAHOTO
I depeHINaIBHOTO YpaBHEHHsI BTOPOro nopsiika. OThICKAaHUE YaCTHOTO peliie-
HUSI HEOJTHOPOJHOIO YPABHEHMS IO U3BECTHOMY OOILEMY PELICHUIO OJHOPOIHOIO
ypaBHeHUs (MeTon Jlarpanixka).

JInHeHple OMHOPOAHBIE YPABHEHHS BTOPOIO MOPSAKA C IOCTOSSHHBIMU KO-
apureHTamu.

OcHoBHBIE ompezeseHns. XapaKTepUCTUYECKOE YPaBHEHUE JIMHEMHOTO OJ-
HOPOJHOTO YPAaBHEHUSI BTOPOTO MOPSAJKA C MOCTOSSHHBIMHU KO3 puuuentamu. O0-
1iee penieHue JUHEHHOTO OJJHOPOJHOTO YPaBHEHUSI BTOPOro MOPsIKa C MOCTOSH-
HBIMH KO3((ULIHEHTAMHU.

JIuHeiiHple HEOJHOPOAHBIE YPAaBHEHHS BTOPOTO MOPSAKA C MOCTOSHHBIMHU
koa(pumentamu. Merog HeonpeaenaEéHHbIX KO3()(QUIIMEHTOB pEIIeHUs JINHEW-
HBIX AU depeHIuanbHble YPaBHEHHS BTOPOTO MOPSAKA C MOCTOSIHHBIMUA KO3 -
IIUCHTAaMU CO CIIEIIMATHHBIMU MPABBIMU YacCTsIMHU (4 -¢ THTIA MPaBBIX YacTel).

CemuHapckoe 3aHsiTHe

(bopma 0OyucHHS — OUHAs, OUHO-3a0UHAS)
BOHDOCBI JJIA TIOATOTOBKHU K OIIPOCY 110 TEMaM.

Bomnpocsi mo Teme 1.

o [loHATHS MHOXECTBA, IOJMHOXECTBA, IIyCTOE MHOKECTBO, YHUBEP-
CaJIbHOE MHOXECTBO.

o OTHOLIEHNE MEXKTy MHOKECTBAMU: BIIOKEHUE, PABEHCTBO.

o OcHOBHBbIE OMHApHBIE U YHAPHBIE ONEpalMy HaJl MHOXKECTBAMU: 00b-

CAWHCHUC, IICPECCCUCHHUC, JOITOJITHCHUEC, PA3HOCTh, CUMMCTPpHUYIHAA pa3HOCTb, ACKAP-
TOBO ITPOU3BCACHUC.

° OcHOBHBIE CBOMCTBa ONE€panuii HaJl MHOKECTBaMHU.

o ['eomeTpuueckass UHTEpIPETALMS ONEpalil HaJl MHOXXECTBAMU: JThA-
rpammel Dusiepa-BeHHa.

o OTHOIIIEHNE HA MHOKECTBAaX: SKBUBAJIICHTHOCTH, CTPOTOTO U HECTPO-
roro Mnopsjika, TOJIEPaHTHOCTH.

o Teopema o pakTopu3alii MHOKECTB OTHOIIICHUEM YKBUBAJICHTHOCTH.

° Nepapxust yncioBbix 6eckoHeuHbIXx MHOXECTB N, Z, Q, R, C.

° Yucnosas npsmas.

o AOCOIIOTHOE 3HAYECHHE JIEHCTBUTEIHLHOTO YHCIIA.

o [ToHATHE OKPECTHOCTH 3JIEMEHTA (TOYKHU) MHOKECTBA.



Bonpocsi mo Teme 2

° [TonsiTue maTpuua.

o Onepanuu Hax MaTpULIAMH.

o Onpenenureny KBagpaTHbIX MaTpULl 2-TO U 3-T0O MOPSIAKOB, AJITOPUT-
MBI UX BBIYMCIICHHUM.

o [ToHsiTHE OOpaTHOW MAaTPULIBL, AITOPUTM €€ HAXOXKICHHSL.

o Pa3sBepHyTast u MaTpu4Has 3aluCh CUCTEMBI JIMHEWHBIX aireOpaunye-
ckux ypaBHenuii (CJIAY).

o Pemenne cucteMbl JTUHEMHBIX anreOpaMyecKux YpaBHEHHUH C Tpems
HEU3BECTHBIMM MeTos1oM ['aycca, Kpamepa u MmeTooM 00paTHON MaTpULIbI.

o JIuHelinbIE OIIEPATOPHI U MATPHULIBI.

o CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS JIMHEHHBIX Orepa-
TOPOB (MaTpPHIL), AITOPUTM HX HAXOKICHUS

o KBanpatuunsie Gpopmsl.

Bonpocsi mo Teme 3

o JInHelHOe BEKTOPHOE MPOCTPAHCTBO.

e AKCHOMBI JIMHEWHOTO BEKTOPHOT'O TPOCTPAHCTBA.

o JIuHeliHble onepalviy HaJl BEKTOPAMHU U UX CBOKCTBA.

o KosumHeapHOCTh BEKTOPOB.

o Apudmernueckoe TMHEHHOE MPOCTPAHCTRO.

o JIuHeiHOe MPOCTPAHCTBO F'€OMETPUUECKUX BEKTOPOB (HAIIPaBIEHHBIX
OTPE3KOB).

° Jluneitnass KOMOMHAIUSI BEKTOPOB, JMHEHHAS HE3aBUCHUMOCTb BEKTO-
pOB.

o Omnpenenenue 6a3uca JMHEHHOTO MPOCTPAHCTBA.

o Pa3zMepHOCTh TMHEWHOTO MPOCTPAHCTBA.

° Kpurepuii n1MHENHON HE3aBUCUMOCTH BEKTOPOB B TPEXMEPHOM IIPO-
CTPaHCTBE.

o Paznoxenue BekTopa no 6azucy, KOOpJAUHATHI BEKTOPA.

o Koopaunatel BEKTOpa B TPEXMEPHOM MPOCTPAHCTBE.

o dyHIaMeHTalnbHas TeopemMa O MpeoOpa3oBaHUM KOOPAMHAT BEKTOpa
IIpU [IEpeX0/ie OT OJHOTO Oa3uca K Ipyromy.

o EBKIMAOBO MPOCTPAHCTBO, AaKCUOMBI CKAJIIPHOTO MTPOU3BEACHUS.

o PaznuuHble BUABI CKAISPHOTO MPOU3BEACHUS: CKAJISIPHOE MPOU3BEIE-

HUE TEOMETPUUYECKUX BEKTOPOB, CKAISPHOE MPOU3BEACHHE apU(PMETHUECKUX BEK-
TOPOB.

MatpuuHoe 3a1aHe CKaIIPHOTO NMPOU3BEACHUS.

JlnmnHa BeKTopa, yroy MeK1y BEKTOpaMHU.

HepasencTso Ko — byHAKOBCKOTO.

Y cii0BUE OPTOTOHAJIBHOCTHA BEKTOPOB.

OpTOHOPMHPOBAHHBIN Oa3uC.



o OpToroHanu3auusnpoON3BOJILHOTO 0a3nca B 3BKIMIOBOM MPOCTpPaH-
CTBE.

J JlekapToBa OPTOHOPMUPOBAHHAS CUCTEMA KOOPIUHAT

o CkansipHO€ MPOU3BENECHNE T€OMETPUUECKUX U apu(PMETUUECKUX BEK-
TOPOB B JIeKapTOBOM 0azuce.

Bomnpocel no Teme 4

o Paznuynbie BUABI ypaBHEHUI MPSAMOM JTUHUHM Ha IUIOCKOCTH: o0Iee
ypaBHEHUE TPSIMON JIMHUU, CBOMCTBO KOA(PHUIIMEHTOB OOIIETO YpaBHEHUS Mps-
MOU; HEIOJIHBIE YPABHEHHMS IPSMOW; ypaBHEHHME NMPSMOU B OTPE3KaX; KAHOHUYE-
CKO€ YpaBHEHHE MPSAMOI; ypaBHEHUE NPSIMOH C 3aJaHHBIM YIJIOBBIM KO3 duiineH-
TOM; ypaBHEHHME NPSMOU, MPOXOASIIEH 4Yepe3 JBE 3aJaHHbIC Pa3IMYHbIE TOYKU;
HOPMHUPOBAaHHOE YPABHEHUE MPSIMOU Ha IUIOCKOCTH.

o Pemienrie OCHOBHBIX 3a/1ad aHAJTUTUYECKOW T'€OMETPHUU: JCIECHUE OT-
pe3Ka B TaHHOM OTHOIIEHHH; BBIYMCIEHUE PACCTOSHHUS MEXIY JBYMS TOUYKAMHU;
pPacCTOSIHUE OT JAHHOM TOYKH 10 NMPAMOW JIMHHHM; IUIOIIAAb TPEYrOJIbHUKA C 3a-
JAHHBIMH BEPIIMHAMH; B3aUMHOE PACIOJIOKEHUE NPSAMBIX JIMHUM HA IJIOCKOCTH:
YCIOBUS MTAPAJUIENBHOCTH U NEPIEHAUKYJIIIPHOCTU IBYX NPSIMBIX JINHHM.

o BekTopHOe npou3sBeieHrEe BEKTOPOB HA TUIOCKOCTU B IEKapTOBOM Oa-
3UcCe.

o ['eoMeTpuyeckas HHTEPIPETALHS BEKTOPHOT'O IIPOU3BEICHHUSI.

o VY cnoBHS KOJUTMHEAPHOCTH BEKTOPOB.

o [lonspHas cucrema KOOpIAUHAT.

o KpuBbie BTOpOro mopsaka: 3JUIMIC, OKPY>KHOCTb, runepOoia, napa-
oomna.

o Kanonuyeckuii 1exkapToB 6a3uc B 3-X MEpPHOM MPOCTPAHCTBE.

o BekTopHOE M CMEIIaHHOE MPOU3BEIECHUE BEKTOPOB B 3-X MEPHOM
IIPOCTPAHCTBE, UX CBOKCTBA.

o VY cnoBue KOJUNIMHEAPHOCTH U KOMIIAHAPHOCTH TPEX BEKTOPOB.

o [Ipsimas 1 IIOCKOCTH B MPOCTPAHCTBE.

o OO1iee ypaBHeHHE MPSMOM JIMHUM B MPOCTPAHCTBE; KaHOHUYECKOE

YPaBHEHHE NMPSIMOM B MPOCTPAHCTBE; YPABHEHUE MPSAMOU, MTPOXOIAILEH YEPE3 JBE
pPa3JINYHbBIE TOUKHU.

o Yron Mexay NpsiMbIMU JIMHUSIMHU B IPOCTPAHCTBE.

o VYciioBue napajieIbHOCTH U MEPNEHAUKYISIPHOCTHA MPSMBIX B IIPO-
CTPaHCTBE.

o CBs3Ka psAMBIX JIMHUH.

o Paznuunbie BUBI ypaBHEHUS MJIOCKOCTH: OOIEe YPaBHEHHE TIOCKO-

CTH, T€OMETpHYECKasi MHTepHpeTamnusi Ko3pHUIIMEHTOB 00IIeTr0 YpaBHEHHS TUIOC-
KOCTH, BEKTOpP HOPMaJIH; HEMOJIHbIE YPAaBHEHUS TJIOCKOCTH; YPaBHEHHUE TIIIOCKOCTH
B OTpE3KaxX; ypaBHEHHE MJIOCKOCTH, TIPOXOIAIIEH Yepe3 TPU pa3InyHbIe TOUKH, HE
JeXKalue Ha OJHOW MPsIMOM; HOPMUPOBAHHOE YPAaBHEHHE TIIIOCKOCTH, PACCTOSIHUE
OT 33/IaHHOW TOYKH JI0 TUIOCKOCTH.



o Yron Mexay NpsMOU U INTIOCKOCTBIO.

o VYcnoBue napasuieIbHOCTU U NEPIEHIUKYIISIPHOCTH IPSIMOW M IIJIOC-
KOCTH.

o YcnoBue NpUHAIIEKHOCTH MIPSAMOM K IIOCKOCTH.
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o CIOpbeKTUBHOE, WHBEKTHBHOE W OWEKTUBHOE COOTBETCTBHE MHO-
YKECTB.

o QOYHKIMOHAIBHOE COOTBETCTBUE.

o OcHOBHBIE CIIOCOOBI 3a7aHUsl (PYHKIIMOHAJILHOTO COOTBETCTBUSA: aHa-
JUTUYECKUH, Tpapuiyeckuii, TaOIUYHBIN.

o DyHKIMS OTHOU ITEPEMEHHOM.

o JIBa onpeneneHust GyHKIIUUA OJHON MTEPEMEHHOM.

o DyHKIHS KaK TOJAMHOXKECTBO JIEKAPTOBOIO MPOU3BEIAECHUS.

o [lonarue He3aBUCUMOM (apryMeHTa) U 3aBUCHUMON (PyHKUIMM) Tepe-

MEHHOMH, 001acT onpeneneHus u 00JacTi 3Ha4YeHUN QyHKIHH.
o OOpartHas QyHKIMS.

o Kommnozumus GpyHKIUH.

o CrnoxxHast QyHKITHUS.

o YucnoBsle PyHKIHNH, UX CBOMCTBA (MOHOTOHHOCTh, OTPAHUYEHHOCTb,
YETHOCTb, HEUYETHOCTD, IEPUOJUIHOCTH ).

o OcHOBHBIE 7IeMEHTapHbIe PYHKIIMHU U UX TpadUKH.

° [TocnenoBarenbHOCTh Kak MpocCTeimias (GyHKIMS HATypaJbHOTO ap-
T'yMEHTA.

o DyHKIMS HECKOJIBKUX MEPEMEHHBIX

o ToueuHble MHOKECTBA B N - MEPHOM HPOCTPAHCTBE.

o YnopsiA04eHHbIE YUCTIOBbIE COBOKYITHOCTH.

o Omnpenenenne GyHKIIMA HECKOJIBKUX MTEPEMEHHBIX.

o [Tonsatue 00 ypoBHE (GYHKIIMU HECKOJIBKUX TIEPEMEHHBIX.

o [TpuioxkeHne K 3JKOHOMUYECKUM HCCIICTOBAHUSIM.

o [Tpumepsl QyHKIMM, UCTIOIB3YEMBIX B 9KOHOMUUYECKOM MOJIEIHPOBa-

HUU, U UX rpaduKu: KpuBas 0e3paznuuus, GyHKIUS M0JIE3HOCTH, (PYHKIIUU CITpoca
U TIpeUIOKEHUs, PYHKIUS MOTPeOIeHNs U JTMHUS OIOJPKETHOTO OTpAaHUYEHUS, 3a-
BUCHMOCTb BEJIMYMHBI CIPOCa OT J0X0JIa, 3aBUCUMOCTh M3JIEPKEK U J0XO0/Ja OT
o0beMa Mpor3BOICTBA.

° AKCHOMBI anredpanyecKkux ornepanuii Haa QyHKIHSIMU.

o CrnoxeHne, BEIYUTAHUE, YMHOXKECHHUE U JiefieHne (QyHKIUM, TeOMETpH-
YecKasi MHTEePIIpETaIs aNreOpandecKiux Oneparmii.
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o AKcroMa onepanuu npeaeabLHoro nepexoaa Haa GyHKIHUeH.
o [Ipenen B TOYKE, OTHOCTOPOHHUE NIPEIECIIBI.



° [Ipenen 4nciI0BOM NOCIEA0BATEIILHOCTH.

o [Ipenen GpyHKIMM PU CTPEMIIEHUH apTyMEHTa K OECKOHEYHOCTH.

o OcHOBHBIE CBOWCTBA OIEpaIuy IpeIeTbHOT0 epexoa.

o Teopemsl 0 penenax GyHKIUH.

o [Ipu3HaKku CylecTBOBaHMS Mpeena.

o JIBa 3amedaTenbHbIX Mpejena.

o beckonedyHo Masbie 1 OECKOHEYHO OOJIbIINE BETUYHHBI, UX CBOWCTBA.

o CpaBHeHHE O€CKOHEYHO MAJTbIX U OECKOHEYHO OOJIBIITUX BEITHYMH.

o DKBUBAJICHTHBIE OECKOHEYHO Majble M OCSCKOHEUHO OOJIbIINE W WX
CBONCTBA.

o Tabnuiia OCHOBHBIX SKBUBAJECHTHBIX OECKOHEUHO MAJIbIX, €€ MpuMe-
HEHUE JJI BIYUCIICHUS TPEJIEIIOB.

o OnpeneneHne HENPEPHIBHOCTH (PYHKIUU B TOUKE.

o CBoiicTBa (yHKIMI HEMPEPHIBHBIX B TOUKE.

o HenpepbIBHOCTH (PYyHKIIMM Ha OTpPE3KE.

o CpoiicTBa (PyHKIIUN HEMPEPHIBHBIX HA OTPE3KE.

o HenpepbhIBHOCTH OCHOBHBIX 2JIEMEHTAPHBIX (QYHKITHIA.

o Touku pa3pbiBa U X KJIacCHPHUKAIHS.

o HernpepbIBHOCTH (DYHKIIMI HECKOJIBKUX MEPEMEHHBIX.

o Anroput™m onepanuu quddepenurpoBanuss (GyHKIUA (HAXOXKICHUS
MIPOU3BOTHOM).

o Onpenenenue Nporu3BOIHOM.

o [Tpumepsl AIrOpUTMUYECKOTO BBIYUCIICHHS IPOU3BOJHOM AJIeMEHTap-
HBIX (DYHKIIHH.

o OcHOBHBIE CBOICTBa orepaiuu AudhepeHIIupOBaHUS.

o [Ipou3BoaHbBIE CIOKHON U OOpPATHON (DYHKIIMH.

o ['eomeTpruecKknii CMBICII TPOU3BOTHOM.

o Cas3b My MU PEpeHIHPYEMOCTHIO U HEMPEPHIBHOCTHIO.

o [Tpon3BogHbIE BBICIINX MOPSIIKOB.

o [TonsiTE O YaCTHBIX MPOM3BOAHBIX U UX BBHIYHCIIECHUE, CBOICTBA CMe-
IIIAHHBIX YaCTHBIX MPOU3BOTHBIX.

o [IpousBoaHas O HANPaBIEHUIO, TPAIUEHT.

o Hudbdepenuman QyHKIIMM OJAHON MEPEMEHHON W €ro CBOMCTBA, HC-
noJib30oBaHue AuddepeHimana B mnpuOIMKEHHBIX BEIUACICHUSX.

o Huddepenunan pyHKIUA HECKOIBKUX MEPEMEHHbIX, nuddepenHina-
JIbI BBICIITUX TTOPSIKOB.

° IIprumeHeHune oHATHS POU3BOIHON B DKOHOMUKE.

° DnacTUYHOCTh (DYHKITHH.

o [IpenenbHbIE 5KOHOMUYECKHE XAPAKTEPUCTUKU: MPEACIbHbIE U3EPK-

KM, TIPEJEIbHBIN J0XOJ, MPEACIbHOE 3aMENICHUE TpyAa KamuTaJIOM M KamuTalia

TPYZOM.
° [IpenenbHbIi aHAINU3 TPUOBLIH.
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Omnepartiyst HEONPEAEIEHHOTO HHTETPUPOBAHHUS.

[TonsiTve nepBooOpa3HO (PYHKIMH U HEOTIPEIEIEHHOIO HHTETpaIa.
CBolicTBa HEOIIPEAEICHHOTO UHTErpaJa.

HaxoxneHne HeonpeneaeHHOro HHTErpajla OT OCHOBHBIX 3JIEMEHTAp-

HBIX (YHKITH.

CniocoOBI BBIUHCIICHHS HCOIIPCACICHHOIO HMHTCIpajla: METOA 3aMCHBI

HCpCMCHHOfI, HHTCIPUPOBAHHUC I10 Y4CTAM, PA3JIOKCHUC HA IIPOCTLIC ,ZIpO6I/I, YHU-
BCPCAJIbHBIC 3aMCHBI.

[TonsTne onpeneneHHoro uurerpaia Pumana.

Ero reomerpuyeckuil, MEXaHUYECKUN U IKOHOMUYECKUN CMBICII.
CBolicTBa OIIPEAEIIEHHOTO UHTErpaJa.

®opmyna Herotona-JleioHuna.

MeToap! BEIUHCIICHHS ONPEIECIIEHHOTO0 UHTETPAJIA.

Hcnonp30BaHne MOHATHS ONPEIECICHHOIO HHTErPAJIa B 9KOHOMUKE.
[TpubnmxeHHOE BBIYMCIIEHUE ONPENEICHHOIO HHTETpaIa.
HecoOcTBeHHbIE HHTETPAJIBI.

JIBOVIHBIE HHTETPAJIbI, ONPENEIICHHUE MW YCIOBUE CYIIECTBOBAHUSA

JIBOMHOTO MHTErpaa.

['eomeTprdecKnii CMBICII IBOWHOTO HHTETPAJIA.
CBoiicTBa IBOMHOrO MHTErpaa.
CeeneHre JBOMHOIO MHTETpaia K MOBTOPHOMY: CIIy4all IpsIMOYTOJIb-

HOM 00y1acTH; ClTy4ail KpUBOJIMHEHHOM 001acTH.

3aMeHa NEpEMEHHBIX B JIBOMHOM MHTETPAJIE.
HexoTopbie reoMeTpuyeckue INpUIIOKEHUS ONPENEIEHHBIX HHTETpa-

JIOB: BBIYMCIIEHHE 00BhEMA, BRIYUCIICHUE TIIOIIAN KPUBOJIUHEHHBIX (QUTYD.
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Pemenue quddepeHnuanbHOr0 ypaBHEHUS.

3amaua Kommn.

Oo6mee u yacTHoe perieHus U hepeHITHaIbHOTO YPaBHEHUS.
['eomeTpuueckas uHTepnperanus JuphepeHnnaIbHOro ypaBHEHUS.
MeTtonbl HaxoxAeHUs pereHnid quddepeHnrnanbHbIX ypaBHEHUH.
HuddepenunanbHoe ypaBHEHUE € Pa3AESIIOIIMMUCS TEPEMEHHBIMH.
Jlunentnwie nudpepeHnraibHpe ypaBHEHHUS.

YpaBHeHue B MOMHBIX auddepeHImanax.

OnHOpPOHBIE YPABHEHUS.

[Tpubnuxxennoe pemenre auddepeHnrnanbHbIX YPAaBHEHUM NEPBOro

MOpsJIKa METOJIOM DuJiepa.

Hekortopeie mpumeHeHus B 3KOHOMHKE AuddepeHImaabHbIX ypaBHe-

HUM IICPBOIO IIOpAAKaA: 3aKOH CCTCCTBCHHOI'O pOCTa.



o OObIkHOBEHHBIE AU(PPEPEHIINATBPHOIO YPAaBHEHUS BTOPOTO MOPsIKa,
OCHOBHBIE (DOPMBI 3aITUCEIA.

o Pemenne nuddepeHnanbHOro ypaBHEHUs BTOPOro NOpsAKa.

o 3agaua Komm.

o OOmiee M yacTHOE pelieHUs: OOBIKHOBEHHOTO Ju(depeHIInaIbHOTo
ypaBHEHHUS BTOPOTO MOPSAKA.

o ['eomeTpuyeckass uHTEpHpeTanus pemeHuii auddepeHanTsHOro
ypaBHEHHUS BTOPOTO MOPSAKA.

o Pemenne oObIKHOBEHHOTO TU(D(EPEHIIMATBHOTO YpaBHEHHUSI BTOPOTO
MOpSAKa CIIOCOO0M TTOHMKEHHUS Mopska (3-u ciydast).

o OO6bikHOBeHHBIE MU (HEePEHIINATFHOTO YPaBHEHHS BBICIINX MOPSIIKOB,
OCHOBHBIE (HOPMBI 3aITUCEIA.

o OO011ee 1 YaCTHOE peLIeHHE.

o Pemenne nuddepeHnnaabHOro ypaBHEHUS BBICIINUX MOPSIIKOB.

o OOBIKHOBEHHBIE JIMHEIHBI OJTHOPOJHBIE U HEOJHOPOAHBIE AU depeH-
[IUAIbHBIC YPaBHEHHs BTOPOTO Mopsaka. OCHOBHBIE OMPEICICHHS.

o Jluneitnsl ogHOpoHBIE MU depeHIInaIbHble YpaBHEHUSI BTOPOTO TO-
psijKa.

o OCHOBHBIE CBOMCTBA JMHEHHBIX OJHOPOAHBIX AUPPEPEeHINATBHBIX
yYpaBHEHUI BTOPOTO MOPsIIKA.

o JIuneiiHo He3aBUCUMBbIE (DYHKIIMH.

o Kpurepuil TMHEHON HE3aBUCUMOCTH (PYHKIUH.

o Omnpenenurens BpoHckoro, ero cBoicTBa.

° dyHIaMeHTalbHaAsl CHUCTEMa PEHICHUH OOBIKHOBEHHOTO JIMHEHHOTO
OJTHOPOHOTO MU(hEPEHITNATBHOTO YPAaBHEHHUS BTOPOTO MOPSAKA.

o Jluneitnpl HeogHOpOAHBIE MU depeHInaTbHbIe YPaBHEHUSI BTOPOTO
MOpsIIKA.

o OCHOBHbIE CBOWCTBA JIMHEWHBIX HEOJHOPOJHBIX AU(PPepeHInaNbHbIX

YpaBHEHUH BTOPOTO MOpsJKa: Teopema 00 00IleM pelIeHUH JIMHEHHOTO HEOJHO-
ponHoro auddepeHImaIbHOr0 YpaBHEHUSI BTOPOTO MOPSIIKA.

o OTpICKaHUE YAaCTHOTO PEIICHUS HEOJHOPOJHOTO YPABHEHHS IO M3-
BECTHOMY OOIIEMY PELICHUIO OJHOPOIHOTO YpaBHeHUs (MeTo Jlarpanika).

o JluneliHpie OHOPOJHBIC YPaBHEHUS BTOPOTO TMOPSAKA C IMOCTOSHHBI-
MU KO3 PUIeHTamMu.

o XapakTepucTUIECKOe ypaBHEHUE JMHEHHOTO OIHOPOJHOTO ypaBHE-
HUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KOd(hpHUIIeHTamMu.

o OO1wee pemieHUe JIMHEHHOTO OJHOPOJHOTO YpPaBHEHHsI BTOPOTO IO-
psiZiKa ¢ TOCTOSIHHBIMU KO3 puireHTamu.

o JluHeiHbIe HEOMHOPOAHBIE YPABHEHHSI BTOPOTO MOPSIAKA C MOCTOSH-
HBIMH KO3 (ULIEHTAMHU.

o Meton HeomnpeaenéHHbIX KO3(PGUITMEHTOB PEIICHHS JTMHEHHBIX TU(-
dbepeHImanbHbie ypaBHEHUST BTOPOTO TOPSAIKA ¢ TOCTOSHHBIMU KO3 puimeHTaMmu
CO CIEHUATbHBIMH MIPAaBBIMK YacTIMU (4 -e THIa IpaBbIX YacTei).



6. IIEPEYEHD YYEBHO-METOJAUYECKOI'O OBECIIEYEHUSI
JIA CAMOCTOSATEJABHOU PABOTBI OBYYAIOILINXCHA

1. [Tonoxenue 06 opraHU3alliy U MPOBEICHNN TEKYIIET0 KOHTPOJIS yCIeBa-
€MOCTH ¥ TPOMEKYTOYHOM aTTECTALINU CTYJACHTOB.

2. [Tonoxxenne o OaTBHOM CHCTEME OLIEHKH YCIIEBAEMOCTH OOyYaroIIUXCs
MABuY.

3. PykoBo1cTBO MO OOPMIICHUIO PYKOIUCHBIX YU€OHBIX U HAYYHBIX padoT,
pyKonuceu neyaTHbIX u3aanui MAbuY.

4. MetoauyecKkre yKa3aHus 10 BBIITOJHEHUIO KOHTPOJIbHBIX PaboT.

5. [lonoxkeHne O caMOCTOSITENBHOM paboTe oOydYarommxcss B HM3JaHUUN
MAnY.

6. [Ipe3eHTallMOHHBIN MaTEepUAIL.

/. Metoauueckue ykazaHus JIJIsi 00y4JarouXcsi IO OCBOCHUIO JTUCHUTIIUHBI

7.1. PexoMeHjaliuK 1O BBIMOJHEHUIO TPAKTUUECKUX 33 IaHU I

[To creneHn CI0XHOCTH WJIM XapakKTePy YMCTBEHHOM NESTEIBHOCTH ITpaK-
THUYECKHUE 3aIaHUA JICJISIT HA MPOCThIE U CIOXKHBIE. CIIOKHOCTh OLICHUBAECTCS 10
YUCTy Omepaluid, KOTOpble HEOOXOAUMO BBINOJHUTH MPU €€ penieHuu. [Ipocteie
3a/IaHUS SIBJISIFOTCSL TPEHUPOBOYHBIMU U TPEOYIOT ISl CBOETO PEIICHUS N3YUYEHHON
dbopmyJsibl U 3HAHUS MOPsAJKA JACHCTBUI B Pa3IMYHBIX OMACHBIX CHUTyarusx. Mx
pelieHre CBOAUTCS K MPOCTEUIIUM BBIUMCICHUSIM B OJTHO JeiicTBue. Hanbonee va-
CTO€ IPUMEHEHHUE dTUX 3a/IaHUI HA HAYaJIbHOM JTare 3aKperieHus: y4eOHOro ma-
TepHuaya, TaK KaK Ha 3TOM 3Tare AeSITEIbHOCTh YYal[UXCs HOCUT PENPOLYyKTUBHBIN
XapakTep. 3agaHusi, peleHne KOTOPhIX TPEOYIOT HECKOIBKUX JACHCTBUN Ha3bIBAIOT
c0XHbIMU. K CIIO)KHBIM 3a7ayaM, PU PELICHUU KOTOPBIX BBIIOJHSIIOTCA PEHPO-
JYKTUBHASI IEATEIbHOCTh OTHOCUTCS, HAIpUMeEpP, KOMOMHUPOBAHHBIC 3a/I1aHMUS.

7.2. PexoMeHaammu 1o moAroTOBKE dJEKTPOHHBIX MPE3eHTAIINH

[Ipu co3zmaHuy >JEKTPOHHBIX MPE3EHTAM HEOOXOAMMO HANTH MpaBUIIb-
HBIM OalaHC MEXIy MOAaBAEMbIM MATEPUATIOM M COMPOBOXKAAIOIMIMMHU €0 MYJIb-
TUMEIUNHBIMU 3JIEMEHTAMH, YTOObI HE CHU3UTh PE3YJIbTATUBHOCTh MaTepuara.

OnHYM M3 BaXXHBIX MOMEHTOB SIBJIIETCSI COXPAHEHUE €IMHOTO CTWJIS, YHH-
(bUIMPOBaHHOW CTPYKTYPHI U (HOPMBI TIPEACTABICHUS MaTepraia. JIJis mpaBUIbHO-
TO BBIOOpA CTHIIA TPeOYyeTCs 3HATh MPUHIIUITHI SPTOHOMUKH, 3aKITIOUYAIONINE B Ce0s
HaWIy4ylIUe, MPOBEPEHHBIE HA MPAKTHKE METOJbI WCIIONb30BAaHUSA TEX WM HHBIX
KOMITOHEHTOB MYJIbTUMEAUUHON IPE3EHTALINH.

[Tpu co3zganuu MyJIbTUMEIUIHOTO MOCOOUS MPEATNONAracTCsl OrPaHUYUTHCS
UCIIOJIb30BaHUEM JBYX WJIM Tpex IpudToB. Bed mpeseHTanus HOKHA BBINON-
HATBHCS B OJTHOM LIBETOBOI ManuTpe, Hampumep, Ha 6a3e OJHOro mIabioHa, TaKKe
BAYKHO MPOBEPUTH MPE3EHTAIMIO HA YJI0OCTBO €€ YTEeHMs C dKpaHa. TeKCThl Ipe-
3eHTAllMM HE JOJUKHBI ObITh OOJbIIMMU. BbIro/HEe MCMOIb30BaTh CHKATHIN, WH-



(bopMallMOHHBIN CTWIIb M3JI0KeHUsI MaTepuana. HyxxHo Oyner cymMeTb BMECTHUTH
MaKCUMyM HWHGOpPMAIM B MHUHUMYM CJIOB, TIPHBJICYb M yJEpKaTh BHUMAaHHE
aynuropun. HeocTatogHo mMpocTo CKOMMPOBAaTh MH(GOPMAITUIO C IPYTUX HOCUTE-
Jell u pa3MecTUTh €€ B Mpe3eHTanuu. [Ipu moAroToBKe Mpe3eHTAIlMH BO3MOXKHO
WCITOJIb30BAHUE PECYpPCOB ceTh MHTEepHET, COBPEMEHHBIX MYJIbTUMEIUNHBIX JH-
IIUKIJIOTICANH W DJICKTPOHHBIX YICOHUKOB.

Kpumepuu oyenusanus no cooeporcanuio:

1) ueneBast mpopabOTAaHHOCTB;

2) CTpYKTYpUPOBAHHOCTb B MOJja4€ MPECTaBIIEMbIX MaTEPHATIOB;

3) JOTUYHOCTD, TPOCTOTA U3IOKEHHUS;

4) nmpaBUWIBLHOCTh OCTPOCHUS (Ppa3 U OTCYTCTBUE CUHTAKCHUECKUX U Opdo-
rpaduyeCcKuX ONINOOK;

5) HanM4YMe CIUCKa JTUTEPaTyphbl U MH(HOPMAIIMOHHO-CIIPABOYHBIX MaTepra-
JIOB, MCTIOJIb30BAHHBIX B pa0OTE HAJl POCKTOM;

6) TUIICH3WOHHAS YMCTOTA UCITOJIb3yEMBIX TIPOIYKTOB,;

7) cTeTeHb BOBJICYCHHOCTH YIaCTHHKOB 00pa30BaTEIILHOTO MpoIiecca B pea-
JN3AIAIO TIPOEKTA.

Kpumepuu oyenusanus no ogpopmnenuro

1) o6bem (onTUMaIPHOE KOJIMYECTBO CJIANIOB);

2) nu3aiiH (YUTaeMOCTh, HAJIMYKME M COOTBETCTBHE TpaUKU M aHUMAIIHH,
3BYyKOBO€ 0(OpMIICHUE, CTPYKTYpHUpOBaHUE WH(MOPMAIIN, COOTBETCTBUE 3asBJICH-
HBIM TpPEOOBAHUSIM);

3) opuruHaIBLHOCTH O(OPMIICHHUS;

4) scTeTHKa;

5) cooTBeTCTBUE CTaHAApTaM OOPMIICHUS.

7.3. IlnanupoBanue u opraHu3alys BpeMEeHH, HEOOXOAUMOTO JIJIsl U3YUYCHUS

JUCITUTUTHHBI.

BakHbIM yClIOBHEM YCHEIIHOTO OCBOCHUS JUCHUILIUHBI «KyabTypa peuu u
JIEJIOBOE OOIIEHUE) SIBIIICTCS CO3/IaHUE CUCTEMbl MPABUILHON OpraHU3alUu TPY-
J1a, IO3BOJISIIOLIEH pacipeleIuTh yueOHY0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU
¢ rpadukoM 00pa3zoBaTEIBLHOrO Mpoiiecca. boablyto MoMoIlb B 3TOM MOXKET OKa-
3aTh COCTaBJICHHE IJIaHa PabOThl HA CEMECTp, MECSII, HEAEIN0, AeHb. Ero Hanuuue
MO3BOJIUT MOTYUHUTH CBOOOTHOE BpeMs IENIAM YueObl, TPYIUTHCS O0JIee YCIENHO
u 3¢ dextuBHO. C Beuepa Bceraa HaJo pacnpenemsiTh paboTy Ha 3aBTPAIIHUMA JIEHb.
B xoHIIE KaXK10TO JTHS 11€71ec000pa3HO MOABECTH UTOT PAOOTHI: TIATEIHHO MPOBE-
pUTh, BCE JIM BBITIOJIHEHO MO HAMEYEHHOMY IUIaHy, HEe ObUIO JIM KaKUX-JIU0O OT-
CTYIUICHUH, a eclii ObUTH, TI0 KaKOW MpUYUHE OHU Mpou3onutu. HyxHo ocyriecTs-
JISITh CAMOKOHTPOJIb, KOTOPBIN SIBISIETCS HEOOXOIUMBIM yCIOBUEM YCIICIITHOMN yde-
Obl. Eci 4TO-TO OCTaNoCh HEBBIMOJHEHHBIM, HEOOXOIUMO HU3BICKATh BpeMs s
3aBEpILECHUS ITOW YacTh pabOThl, HE YMEHbIlass 00beMa HeleNbHOro MmiaHa. Bee
3a/IaHUs K MPAKTUYCCKUM 3aHSATUSIM, a TaKXKe 3aJaHus, BBIHECEHHbIC HA CAMOCTOSI-
TEJIbHYIO0 pabOTy, PEKOMEHAYETCS BBINOJHATH HEMOCPEICTBEHHO MOCIIE COOTBET-
CTBYIOLIEH TEMBbI JIEKIIMOHHOTO Kypca, YTO CIOCOOCTBYET JIyUIIEMY YCBOEHHUIO Ma-



Tepuaa, MO3BOJISIET CBOEBPEMEHHO BBISIBUTh U YCTPAHUTH «IMPOOEbD) B 3HAHUSX,
CUCTEMATU3UPOBATh PaHEEe NPOWJIEHHBIN MaTepHuall, HA €ro OCHOBE MPHUCTYIIUTh K
OBJIaJICHUIO HOBBIMU 3HAHUSIMU U HAaBBIKAMH.

Cucrema akaJeMHU4YecKOro oOyueHHUsI OCHOBBIBAETCS Ha PAIMOHAIBLHOM CO-
YETaHUM HECKOJIbKUX BUJIOB YYEOHBIX 3aHSTUI (B MEPBYIO OuYepelb, JICKUUU U
NPAaKTHUECKUX 3aHATUH), paboTa Ha KOTOPBHIX 00JaiaeT onpeaeeHHON crenuu-
KOM.

7.4. IToaroToBKa K JIEKIHASIM.

3HAaKOMCTBO C AUCLHUIUIMHONW IMPOUCXOJUT YK€ Ha NMEPBOM JIEKUHUH, TAE OT
CTyJleHTa TpeOyeTcsi He MPOCTO BHUMAaHUE, HO U CaMOCTOsITelIbHOE o(opmiieHHe
KoHcriekTa. [Ipu pabote ¢ KOHCIEKTOM JIEKIIUH HEOOXOJIMMO YUYUTHIBATh TOT (hak-
TOP, YTO OJIHM JIEKIIMU AAIOT OTBETHl HA KOHKPETHBIE BOMPOCHI TEMBI, APYTHE —
JUIIb BBISIBISIOT B3aMMOCBSI3M MEXKIY SIBICHUSIMH, TIOMOTasl CTYAEHTY NOHSTh
TyOUHHBIEC MPOIECCHl PAa3BUTHS M3y4aeMOro IMpeaMeTa Kak B UCTOPUU, TaK U B
HACTOSIIIIEE BPEMS.

KoncnexktupoBanue JeKUU — CIOXKHBIN BUJ BYy30BCKON ayAUTOPHON pabo-
ThI, IPEANOJIAraloii HTHTEHCUBHYIO YMCTBEHHYIO JEATENbHOCTh cTyaeHTa. KoH-
CHEKT SIBJISIETCS MOJIE3HBIM TOT/A, KOI/Ia 3alMCAHO CaMO€ CYIIECTBEHHOE U cliena-
HO 3TO caMuM oOydaromumcs. He Hamo ctpeMuTbed 3anucath JOCIOBHO BCIO JIEK-
nut0. Takoe «KOHCIEKTUPOBAHME» MPUHOCHUT OOJbIIE Bpena, YeM Moiib3bl. Llerne-
CO00pa3HO BHAYaJIe MOHSATH OCHOBHYIO MBICIIb, M3JIaraeMylo JIEKTOPOM, a 3aTeM
3anucath ee. JKenarenpbHO 3aMKCh OCYIIECTBIATh HA OJHOM CTpPAHUIIEC JIUCTA WU
OCTaBJISIS TIOJISI, HA KOTOPBIX MO3JHEE, MPU CaAMOCTOSATEIHLHON paboTe ¢ KOHCIEK-
TOM, MOHO C/I€JIaTh JONOJHUTEIbHBIE 3AIIUCH, OTMETUTH HETIOHSITHBIE MECTA.

KoHcnekT nexiuu nydine moApas3iefiarTh Ha MYyHKTHI, COOMIOAas KPacHYIO
CTPOKY. DTOMY B OOJBINION CTENEHU OYIyT CIOCOOCTBOBATH BOMPOCHI IJIaHA JICK-
MU, NpeAJIoKeHHbIe npenogaBarensiM. CienyeT oOpaniaTh BHUMaHUE Ha aKIEH-
ThI, BBIBOJIbI, KOTOPBIE JENAaeT JEKTOp, OTMeuas HamOoJiee Ba)KHbIE MOMEHTHI B
JIEKIIMOHHOM MaTepHalieé 3aMEYaHUSIMH «BAXKHO», «XOPOILO 3allOMHUTH» M T.IL
MOo>HO fenath 3TO U C MOMOIIBIO PA3HOLBETHBIX MapKEPOB MIIM PYYeK, MOg4ep-
KUBasi TCPMUHBI U OTIPECTICHUS.

[lenecoobpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHUCTEMY COKpallleHui, abope-
BUATyp U CUMBOJIOB. OJHAKO NpH JanbHEiIIe padoTe ¢ KOHCIEKTOM CHUMBOJIbI
Jydlie 3aMEHUTh OOBIYHBIMU CIIOBAaMU JIJIsi OBICTPOTO 3PUTEIHLHOTO BOCIPHUSTHS
TEKCTA.

PaboTas Haj KOHCIIEKTOM JIEKITMI, BCErja HEOOXOIMMO HCIIONBh30BAaTh HE
TOJIBKO y4€OHUK, HO U Ty JUTEPATYPY, KOTOPYIO JTOTOJHUTEIHLHO PEKOMEHIOBAI
aextop. IMeHHO Takasi cepbe3Hasi, KpOroTJIUBasi padoTa ¢ JIEKIIMOHHBIM MaTepua-
JIOM TIO3BOJIUT TJIyOOKO OBIAJACTh TEOPETUIECKUM MATEPHAIOM.

7.5. IlonroroBka K MpakTUYECKUM 3aHSATUSAM
[ToAroTOBKY K Ka)KIOMY IMPAKTUYECKOMY 3aHSTHIO CTYAEHT JOJKEH HadaTb
C 03HAKOMJICHUS C TUIAHOM MPAKTHYECKOTO 3aHSTHs, KOTOPBII OTpaXkaeT coaepKa-
HUE MPEeJI0KEHHON Tembl. TuiareabHOe MPOAyMBbIBAHUE U M3YUYEHHE BOIPOCOB



IUIaHa OCHOBBIBAETCSI HAa MPOpabOTKe TEKYILIEro MaTepuaia JEKIUH, a 3aTeM U3y-
YeHUsl 0053aTebHON U JOTMOJHUTEIBHON JTUTEPATYPhl, PEKOMEHIOBAHHON K J1aH-
HOl TemMe. Bce HOBBIE MOHATHS MO HU3y4aeMOW TeME€ HEOOXOAMMO BBIYYUTh
Hau3yCTh U BHECTH B IJI0CCAPUIA, KOTOPBIM LETECOO0PA3HO BECTU C CAMOTr0 Hayvasa
U3Yy4YEeHUs Kypca.

Pe3ynbpTar Takoi paboThl MOJKEH MPOSIBUTHCS B CIHOCOOHOCTH CTY/AEHTA
CBOOOJTHO OTBETHTh Ha TEOPETUUYECKHUE BOIPOCHI MPAKTHUKYMA, €r0 BHICTYIUICHUH U
y4acTUHU B KOJUIEKTUBHOM OOCYK/IE€HUU BOIPOCOB M3Y4aeMOM TEMBbI, PABUIBHOM
BBITNIOJIHEHUH MTPAKTUUECKUX 33JJaHUM U KOHTPOJIbHBIX paloT.

B nponecce noAroToBKM K MpakTUYECKUM 3aHATUSAM, CTyIE€HTaM HEOOX0lu-
MO 00paTUTh 0CO00E BHUMAHKUE Ha CAMOCTOSITEIbHOE U3yUEHUE PEKOMEHJOBAHHOM
auteparypsl. [Ipyn Bceil NOJIHOTE KOHCIIEKTUPOBAHMS JIEKIUHA B HEH HEBO3MOXKHO
U3JI0KUTh BECh MaTepHall U3-3a JIMMHUTA ayJIUTOPHBIX 4acoB. Ilo3aToMy camocTos-
TeJabHas paboTa ¢ yueOHUKaMu, y4eOHbIMH MOCOOMSIMU, HAYYHOM, CIIPaBOYHOM JIH-
TEpAaTypor, MaTepuajaMu IEepUOJUYECKUX u3daHuil u VHTepHeTra sBIsIeTCA
HanOoJsiee 3PPEKTUBHBIM METOJIOM IMOJTYUYEHUS TONOJHUTEIbHBIX 3HAHUH, MTO3BO-
JSIeT 3HAYUTENbHO aKTUBU3MPOBATh MPOLECC OBJIAJeHUs MH(pOpMaIMEi, crnoco0-
CTBYET OoJiee riyOOKOMY YCBOEHHUIO M3y4aeMoro Marepuana, GOpMHpPYET y CTy-
JIEHTOB CBOE OTHOIIIEHHE K KOHKPETHOU MpoobJieMe.

7.6. Pexomenanuu 1o padboTe ¢ JuTepaTypou

Paboty ¢ nureparypoit nenecooOpazHo HayaTh C U3yUYEHUS OOLIUX paboT 1o
TEeMe, a TaKKe Y4eOHUKOB M Yy4ueOHbIX mocoOuil. PaboTy ¢ MCTOYHMKaMU HaJ0
HAaYMHATh C O3HAKOMHTEJIBHOI'O YTEHHs, T.€. MPOCMOTPETh TEKCT, BBIAEISASA €ro
CTPYKTYpHbIE€ €IMHULBL. [Ipy 03HAKOMUTEIEHOM YTEHUU 3aKJIaAKaMHA OTMEUYArOTCS
T€ CTPaHUIIbl, KOTOpbIE TPEOYIOT 00Jiee BHUMATEIILHOTO U3yUEHUSI.

B 3aBucHMOCTH OT pe3yJIbTaTOB O3HAKOMMTEJIBHOIO YTEHUS BBIOMpAETCA
JanbHENmM crnocod paboThl ¢ UCTOUHUKOM. Ecim ajid paspelieHus noCTaBJICH-
HOM 3a/1auu TpedyeTcs U3y4eHUe HEKOTOPbIX (hparMeHTOB TEKCTa, TO MUCMOJb3YET-
Csl METOJ BBIOOPOYHOTro yTeHHs. Eciau B KHUre HeT MoApOOHOrO OrjaBieHus, cle-
yeT 00OpaTUTh BHUMAaHUE YUYEHUKA HA MMPEAMETHBIE U UMEHHBIE YKa3aTelu.

N30paHHble (pparMeHThl UM BECh TEKCT (€CIM OH LIEIMKOM MMEET OTHOIIIE-
HUE K TeME) TPeOYIOT BIyMYHBOr0, HETOPOIUIMBOI'O YTEHHUS C «MBICJIEHHOU Mpopa-
00TKOI» MaTepuana. Takoe UTeHUe MPEeANnoIaraeT BblAeICHUE:

1) r1aBHOTO B TEKCTE;

2) OCHOBHBIX apT'yMEHTOB;

3) BBIBOJIOB.

Oco0oe BHUMaHKE clieAyeT 00paTUTh Ha TO, BBITEKAET TE3UC U3 apIYMEHTOB
WUJIM HET.

Heobxoaumo Takxke mpoaHaau3upoBaTh, KAKME U3 YTBEPKIECHUN aBTOpa HO-
CAT MPOOJIEMaTUYHbIN, TUIIOTETUYECKUI XapaKTep U YIIOBUTh CKPBIThIE BOIIPOCHI.

[ToHsATHO, UTO yMEHUE TaKUM 00pa3oM paboTaTh C TEKCTOM MPUXOIUT Jaje-
KO He cpa3y. Hamnyummii cnoco6 HayuyuThCs BBIIEIATH TJIABHOE B TEKCTE, YJIABIIU-
BaTh MPOOJEMAaTUUYHBIA XapaKTep YTBEPKIICHUMN, AaBaTh OLIEHKY aBTOPCKOW MO3H-



MU — 3TO CPABHUTENIbHOE YTEHHUE, B XOJI€ KOTOPOrO CTYJEHT 3HAKOMUTCS C pa3-
JUYHBIMU MHEHHUSIMU 10 OJIHOMY M TOMY K€ BOIIPOCY, CPAaBHMBAET BECOMOCTh U
JI0Ka3aTEIbHOCTh aQpTyYMEHTOB CTOPOH U JIENaeT BbIBOJI O HAMOOJIbIlIeH yOeIuTelb-
HOCTH TOW WJIM UHOU MO3UIIHH.

Ecnu B nutepatype BCTpeyaroTcsi pa3Hble TOUKU 3PEHUS IO TOMY WM UHOMY
BOIIPOCY M3-3a CJIOKHOCTH MPOLIEAIINX COOBITUI U MPABOBBIX SIBJICHUMN, HEIIb35 UX
OTBEpraTth, He pa3oOpaBmIMCh. [Ipy HaMUMKM PaCXOXKACHUN MEXKIYy aBTOpAMHU
HEO0OXOIMMO HAalTH palMOHAIIBHOE 3€PHO Y KAKJIOTO U3 HUX, YTO MO3BOJUT ITyO-
K€ YCBOUTH MPEIMET U3yUeHHs U 00Jiee KPUTUYHO OLEHUBATH U3Y4aeMbI€ BOIPO-
Chl. 3HAKOMSICh C OCOOBIMHU TMO3HIIMSMHU aBTOPOB, HY’KHO ONPENENSATh UX CXOXKHE
CYKJIEHUsI, apTyMEHTBI, BHIBOJbI, @ 3aTEM CPaBHUBATH UX MEXY CO0O0M U mpume-
HSTh U3 HUX Ty, KOTOpas 0osee yoeauTeNbHa.

Crnenyronum 3TanoM padoThl ¢ JUTEPATYPHBIMA UCTOYHUKAMU SIBJISIETCS CO-
31aHNE KOHCIIEKTOB, (PUKCUPYIOMINX OCHOBHBIE TE3UCHl U apryMEHThI. MOXHO Jie-
JIaTh 3allMCH Ha OT/ACJIbHBIX JIUCTAX, KOTOPBIE TTOTOM JIETKO CUCTEMAaTU3UPOBATH MO
OTZEJIbHBIM TeMaM H3ydaemoro kypca. Jpyroit cnocod — 3T0 BeieHUE TeMaTuue-
CKHX TETPaJIe-KOHCIIEKTOB IO OAHOW Kakoi-1ubo Teme. bosbline cnenuanbHble
paboThl MOHOTPAPUYECKOr0 XapakTepa 1eIeco00pa3HO KOHCIEKTUPOBATh B OT-
JIETLHBIX TETPAJAX. 3/1eCh BAXKHO BCIIOMHUTh, UTO KOHCIIEKTHI MUIIIYTCS HA OJTHOU
CTOPOHE JIUCTA, C MOJSMH U JIOCTaTOYHBIM JJIsi MUCHPABJICHUS U PEMAPOK MEXK-
CTPOYHBIM PACCTOSIHUEM (ITHU MpaBUIia COONIOAAIOTCS JIJIsl yA0OCTBA peakKTUPOBa-
Hus). Ecnu B KOHCTIEKTaX MPUBOMASITCS IUTATHI, TO HEIPEMEHHO JTOJDKHO OBITH Ja-
HO YKa3aHHM€ Ha UCTOYHUK (aBTOp, HA3BaHUE, BHIXOJHBIC JaHHbBIC, N CTpaHUIIbI).
BriocneacTBuu 3Ta nuHPOpMaIii MOXKET OBITh UCIIOJI30BAHA MPU HANMCAHUU TEK-
cTta peepara uiam Ipyroro 3agaHusl.

Takum 06pa3zom, rpu paboTe C UCTOYHUKAMU U JTUTEPATYPON BaKHO YMETh:

- COIOCTAaBJIATh, CPABHUBATH, KJIACCU(UIIMPOBATh, TPYIIIUPOBATh, CUCTEMA-
TU3UPOBATH NH(POPMALIMIO B COOTBETCTBUHU C ONPEIEICHHON yUeOHOM 3a1auei;

- 0000111aTh MOJYYEHHYIO WH(POpPMAIIHIO, OIIEHUBATH MPOCTYIIIAHHOE U MPO-
YUTAHHOE;

- (hUKCHUPOBATh OCHOBHOE COJIEpKaHUE COOOIIEeHUM; (hOPMYJIUPOBATH, YCTHO
U MHUCHbMEHHO, OCHOBHYIO HJICI0 COOOIICHUS; COCTABIAThH IUIaH, (pOpMyIupoBaTh
TE3UCHI;

- TOTOBUTH U MPE3EHTOBATH PA3BEPHYTHIE COOOIIECHHUS TUTIA JJOKIA/Ia;

- paboTath B pa3HbIX pexuMax (MHIUBUAYyaJbHO, B TIape, B TPYIIIE), B3au-
MOJEHCTBYS IPYT C IPYTOM;

- IOJTK30BaThCs peepaTUBHBIMU U CIIPABOYHBIMU MaTepHATIAMU;

- KOHTPOJIUPOBATh CBOW JCHCTBUS W JCHCTBUS CBOUX TOBApHIIEH, O0BEK-
TUBHO OLICHUBATh CBOU JICVCTBUS;

- 00paIaThCs 3a MOMOIIBIO, JOMOTHUTEILHBIMU PA3bICHEHUSIMU K TPEIo-
JIlaBaTeIto, IPYTrUM CTYACHTAaM.

- MMOJIL30BAThCSl IMHTBUCTUYECKON MJTM KOHTEKCTyaJIbHOM JOTajKoOU, CIOoBa-
PAMH Pa3IUYHOTO XapaKkTepa, pa3IMyHOIo poja MOoJICKa3KaMH, OIOpaMU B TEKCTE
(KTIOUEBBIE CJIOBA, CTPYKTYpa TEKCTa, MpeaBapsitoias uHbopmaius u ap.);



- UCIIOJIB30BaTh MPU TOBOPEHUH M MHUCHhME TIeprdpa3, CHHOHUMUYHBIC CPEJI-
CTBa, CJIOBA-OMHCAHMS OOIIMX TOHSATUH, Pa3bACHECHHSI, TPUMEPHI, TOJKOBAHUS,
«CIIOBOTBOPYECTBOY;

- TIOBTOPATHh WM Tiepedpa3upoBaTh PEIUIMKY COOCCETHHUKA B MOATBEPIKIC-
HUY TTIOHMMAaHUS €r0 BBICKAa3bIBAaHUS WIIH BOIIPOCA;

- 00paTUThCA 3a MOMOIIBIO K coOeceMHUKY (YTOYHUTH BOIPOC, MEPECIPO-
CUTb U JIp.);

- HCII0JIb30BaTh MHUMHMKY, )K€CThI (BOOOIIE M B TEX CIydasx, KOTJa SI3bIKOBBIX
CPEIICTB HE XBaTaeT IS BBIPAKCHUS TEX MJIM MHBIX KOMMYHUKATHBHBIX HaMepe-
HUH).

7.7. IlonroToBka K MpOMEKyTOUYHOM aTTeCTALNH.
[Ipu moaAroToBKE K MPOMEKYTOYHOM aTTeCTAIMU 11€71eCO00pa3Ho:
- BHUMATEJIbHO W3YUYUTh NIEPEYEHb BOIIPOCOB U ONPEIEIUTh, B KAKUX HUCTOY-
HUKaX HaXOJATCS CBEJICHUSI, HEOOXOAUMBIE JIJIs1 OTBETA HA HUX;
- BHUMATEJIBHO MPOYUTATh PEKOMEHI0BAaHHYIO JTUTEPATYPY;
- COCTaBUTb KPATKHWE KOHCIIEKTHI OTBETOB (IIJIAHBI OTBETOB).

7.8. MeTtoauyeckue MaTepralibl sl IOATOTOBKH K TUCKYCCUU

Juckyccus — 310 myOJuYHBIA TAAJIOT, B MPOLECCE KOTOPOro CTAIKUBAIOTCS,
KaK [PaBUJIO, IPOTUBOIOJIOKHBIE TOUKHU 3peHHUs. J(UCKyCcCHs UMEET 1BE OCHOBHBIE
HeNnu: HHOOPMALMOHHYIO LIEJb: BBIABUTH CyTh CIIOPHOTO BOINpPOCA, YETKO 0003Ha-
YUTh BCE TOYKU 3PEHUS; LEIb BO3ACHCTBUS, YOSKICHHS: C IOMOIIbIO MTPUBEIEH-
HBIX apIYMEHTOB U JJOKA3aTeIbCTB YOSIUTh CONEPHHUKA B IIPABOTE CBOUX B3IJIAIOB.

IIpn mOArOTOBKE MO TEME HAIO PACCMOTPETH MO3ULUHU «33a» U «IIPOTHUBY.
Kaxx1ast mo3unuyst 10JKHA COIepKaTh:

1) onpenenenue TeMbl, 00bSICHEHNE KITFOUYEBBIX TTOHSTUNA TEMBI;

2) GpopMyJIHpPOBKY OCHOBHOI'O T€3HMCA, C TOUKU 3PEHUSI KOTOPOro OyneTr J0-
Ka3bIBaThCS Ta WM UHASI MO3ULIMS;

3) apryMeHThl M JI0OKa3aTesbcTBa (C OMOPON Ha TEKCThl XYAO0XKECTBEHHOM,
KPUTHYECKOMN, HAYYHOU U MyOIUIIUCTUUECKOMN JIUTEPATYPHI).

VYcnex B IMCKYCCHM B 3HAUUTENIBHOM CTENEHU 3aBHCHUT OT apryMEHTOB, KO-
TOpbIE IPUBOJATCS B MOJAEPKKY BBIABUHYTOTO TE3UCA.

JUtst BeneHus MPOAYKTUBHOM JUCKYCCHH CTOPOHBI JOJKHBI YMETh 3a]1aBaTh
UH(POPMAaTUBHBIE U KOPPEKTHBIE BOIIPOCHI APYT IPYTY.

[Ipexne yeMm BBICTYIATh, HAJO0 YETKO ONPENEIUTh CBOIO mo3unuio. IIpose-
pUTh, TIPABUJIBLHO JIM TIOHATA CYTh MpoOseMbl. BHUMaHuEe K BBICTYIUICHUIO OTITIO-
HeHTa. Jlydmmm cnocoboM Jqoka3aTenbCcTBa WM OMPOBEP)KEHUS ABISAIOTCS Oec-
criopHbie (hakTel. Jlydmum criocoboMm yOemuTh MPOTHUBHUKA SBISETCS YETKas ap-
ryMeHTauus u 6e3ynpeyHas jioruka. Henb3si MckaxaTh MBICIH U CJIOBa CBOUX OIl-
MOHEHTOB.



7. MATEPHUAJIbI OHEHUBAHUA
PE3YJIBTATOB OBYYEHMUSA 11O JUCIUITJIMHE

7.1. Iloka3aTe/id, KpUTEPUH U IIKAJIbI OCHUBAHUS KOMIIETEHIIM I

Onenka pe3ynbTaToB 0Oy4eHHUs] U YPOBHSA C(HOPMUPOBAHHOCTU KOMIIETEHIUI
MPOBOAUTCS B XOAE MEPONPHUITHI TEKYUIErO0 KOHTPOJS M MPOMEKYTOUHOU
aTTeCTallMM C MCIOJb30BaHUEM (POHJIOB OIICHOYHBIX CPEACTB M C NMPUMEHEHUEM
OAJITLHOM CHCTEMBI OIIEHKH YCIIEBAEMOCTH O0YYAIOITUXCS.

[Topsimok MpoOBEIEHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOUOM
aTTECTallui OCYUIECTBIISIETCS B COOTBETCTBUM C JIOKAJIIbHBIM HOPMATUBHBIM AKTOM
AxaneMun.

Tabnuma 7.1

CooTHollIeHUE MTOKa3aTENE U KPUTEPUEB OLICHUBAHUS KOMITETEHIINI

CO IIIKAJION OIICHUBAHMSI
(dbopma mpoMEKyTOUHOM aTTEeCTAlUK — 3a4€T)

IToxazarenn
KOMITeTeHIIY (1if) Kpurepuii onienuBanus IHxana ouerrsa-
(meckpunTOpHI) st (Oaner)
3HATh: [TokasbIBaeT MoJHBIE U TTyOOKHE 3HAHUS, TIOTUYHO U 90-100
(cooTBeTCTBYET apryMEHTUPOBAHHO OTBEYAECT HA BCE BOIIPOCHI, B TOM 0aJuIoB
Tabm. 1) 4KClIe JOIOJIHUTEIbHBIE, TIOKA3bIBAET BBICOKUI ypoO-
BEHb TCOPETUYECKUX 3HAHUU
[TokaszpiBaeT rioyOoKkue 3HaHUS, TPAMOTHO H3JIaraer, 76-89
JIOCTaTOYHO IIOJIHO OTBEYAET Ha BCE BOIIPOCHI, B TOM OaioB
YHUCIle JONOJHUTENbHBIE. B TO ke Bpems npH OTBETE
JIOITYCKAET HECYIIECTBEHHBIE TOTPEIIHOCTH
[Toka3piBaeT mocTaToOuHbIE, HO HE TJIYOOKHE 3HAHUS, 60-75
IIPU OTBETE HE JOMYCKaeT IpyObIX OMIMOOK MM MPO- OaioB
TUBOpPEUMil, 0OIHAKO B (POPMYIMPOBAHUU OTBETa OT-
CYTCTBYET JOJDKHAs CBS3b MEXIY aHaIu30M, apry-
MEHTallMe W BBIBOAAMH. /[ MOJydeHMs NMpaBUIIb-
HOT'O OTBETA TPEOYIOTCS YTOUHSIOLINE BOIPOCHI
Iloka3piBaeT HeIOCTATOYHLIE 3HAHUS, HE CHOCOOEH Mmenee 60
apryMEHTUPOBAHHO M IIOCJIEOBATEIIBHO W3JIaraTh 0asoB
MaTepuai, JomyckaeT rpyOble omuOKH, Hempa-
BWJIBHO OTBEYAET HA JOINOIHUTEIIBHBIE BOIIPOCH! UIU
3aTPYAHSETCS C OTBETOM
YMETB: YMeeT NpUMEHATh IOIYYEHHBIE 3HAHMS Ul pelle- 90-100
(cooTBETCTBYET HUS TIPAKTUYECKUX 3a7ay, CHOCOOEH MpeasIOKHUTh 0auIoB
Tabm.1) albTepHATUBHBIE PELICHUS AaHAIU3UPYEMBIX IIPO-
6s1eM, HopMyIMPOBATH BHIBOIBI
YMeeT NpUMEHATh IOJYYEHHBIE 3HAHUS Ul pelle- 76-89
HUS TIPAKTHYECKUX 3a]1a4, CIoco0eH (popMyInpoBaTh 0aJIoB
BBIBOJIBI, HO HE MOXKET IPEIIOKUTH AlIbTEPHATUBHBIE
pelIeHUs aHAIU3UPYEMBIX PoOIeM




Iloxa3zarenu
KOMITeTCHIINH (1i1)

Kpurepuii orlenuBanus

IIIxana oneHnBa-

(1eckpHITOpE!) Hus (OasuThI)
[Ipu pemieHny NpakTUYECKUX 3a7ad BO3HHUKAKOT 3a- 60-75
TPYJAHEHUS 6amioB
He moeT pemarh npakTudeckue 3a1auu meHee 60
OaJITIOB
BJIAJICTh: Brageer HaBbIKaMH, HEOOXOUMBIMHU JJIs1 TIPOGECCH- 90-100
(cooTBeTCTBYET OHAJIBHOU JIEATEIILHOCTH, CIIOCOOEH OIEHUTH PE3YJlb- 0aoB
Tabi. 1) TaT CBOCH JCSITEILHOCTH
Bianeer HaBbIKaMu, HEOOXOAMMBIMHE TSI PO eccH- 76-89
OHAJIBHOM JEATEIbHOCTH, 3aTPYIHIETCA OUECHUTh pe- 0aI0B
3yJIbTaT CBOEH JEATEIIbHOCTH
Iloka3epiBaeT cilaOble HAaBBIKA, HEOOXOIMMBIE IS 60-75
poeCCUOHATBHON JIEATEIbHOCTH OaJIJIOB
OTcyTcTBHE HABBIKOB meHee 60
OaJIoB

Pe3ynapTaTtoM mpoOMEXYyTOUHOH aTTrecTaluu sBISETCS CymMma OasuioB,
HaOpaHHBIX BO BpeMsl OTBETa OOYYaIOLIErocsi Ha TEOPETUUYECKUE U MPAKTUYECKUE
Bonpockl. [lepeBoa HaOpaHHBIX OAJIOB B TPAIUIIMOHHYIO OLEHKY U ONpEesIeHNe
YPOBHS C(HOPMUPOBAHHOCTU KOMIETEHIMI OCYILIECTBISETCI B COOTBETCTBUHU C

Tabm.7.2.
Tabnuma 7.2
[Topsinok nepeBoja O0AMIOB B OLIEHKY U ONPE/IeTICHUE YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETESHIIUH
VYpoBeHs chopMupoBaHHO- KonnuecTBo Onenka
CTH KOMITETCHIINH HaOpaHHBIX Oaj-
(371eMeHTa KOMIIETEHIIMH) JIOB
BBICOKU I 90-100 OTJINYHO
MOBBIIICHHBIN 76—89 0amioB XOpOoLIo 3a4TEHO
MOPOTOBBIN 60—75 6annoB YIAOBJIETBOPUTEIHHO
He copMUpPOBaH MeHee 60 0asioB | HEYJIOBJIETBOPUTEIHHO HE 3a4TE€HO

7.2. IlpuMepHBIii NepevyeHb BONPOCOB VISl MOATOTOBKH K IK3aMe-

HYy/3a4eTy

[TpomexxyTodHast aTTecTalus IPOBOJUTCS B JOpME YCTHOTO OTBETA HA TEO-
pPETUYECKUI BOMPOC U PEIICHHS MOCTABICHHOW MpernoiaBaTeyeM 3agauu  (dK-
3aMeH BO 2 cemectpe) (1 aTam - HaBBIKK COCTaBIIeHUsI OFOKETHON U (hPUHAHCO-
BOM OTYETHOCTH, PACIPEIECICHUS PECYPCOB C YUYETOM MOCIEICTBUN BIMSHUS
pa3IMYHBIX METOOB U CIIOCOOOB Ha Pe3yJIbTAaThl ACATEILHOCTH OpPraHU3aliH ).

3R33MeHalII/[0HHLIe BOIIPOCHI MO NUCHUILJIMHE
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[Tonstue nuueliHoro (ad¢uHHOTO) MPOCTPAaHCTBA, aKCHOMBI adPUHHOTO JTHMHEHHOTO
IIPOCTPAHCTBA.

ConeprxarenbHble NPUMEPHI JIMHEMHBIX IPOCTPAHCTB.

JluneiiHass 3aBUCUMOCTh W HE3aBHCHUMOCTb JJIEMEHTOB (BEKTOPOB) JMHEHHBIX IIPO-
CTPAHCTB.

Yucno u3mepeHui (pa3MepHOCTh) JINHEHHOTO MPOCTPaHCTBA.

ba3uc u koopiMHATHI BEKTOPOB B N —MEPHOM JINHEWHOM MIPOCTPAHCTBE.

TeopeMa 0 €IMHCTBEHHOM MPEJCTABICHUU AJIEMEHTOB (BEKTOPOB) JIMHEHHOTO MpO-
CTpaHCTBa KaK JTMHEITHOW KOMOMHAIIMK BEKTOPOB Oa3uca.

[Tpumepsl pa3inokeHus: BEKTOPOB JTMHEHHOTO IPOCTPAHCTBA B Pa3IMYHBIX Oa3ucax.
[TognpocTpaHCcTBa TMHEHHOTO IPOCTPAHCTBA.

Teopema o npeoOpazoBaHUM KOOPIMHAT BEKTOPOB JTMHEHHBIX MPOCTPAHCTB MPU U3MeE-
HeHuu Oasuca.

OBKJINJI0OBO NPOCTPaHCTBO. CKaJIspHOE MTPOU3BEACHNUE, AaKCUOMBI CKAJISIPHOTO IIPOU3BE-
JCHUS.

[Tpumeps! paznuuHbIX (GOPM CKATAPHBIX TPOU3BEACHUN.

JlnvHa BekTopa (37eMeHTa) HBKIUA0BA TPOCTPAHCTBA. YTOJ MEXKI1Y BEKTOPAMHU.
Hepasencro Komn - byHsKOBCKOTO.

Teopema [Tudaropa ans mpou3BOIBLHOTO IBKINIOBA TPOCTPAHCTBA.

OproroHanbHbIi 0a3uc.

Teopeme o cyliecTBOBaHUM OPTOTOHAILHOTO 0a3uca B ABKIUIOBOM MPOCTPAHCTBE.
AJropuT™M OpPTOrOHAJIM3ALMU MIPOU3BOJBHOrO Oa3uca BO BCSIKOM N-MEPHOM 3BKJIUIO-
BOM IIPOCTPAHCTBE.

[Ipumepsl OpTOroHaNU3aKu MPOU3BOJIBHBIX OA3UCOB.

OptoHopMupoBaHHbIi Oa3uc. JlekapToBa cucTeMa KOOpAUHAT.

PaccrosiHre Mex 1y 1ByMs TOUKaMH (BEKTOpPAaMHU) IBKJIUA0BOIO IPOCTPAHCTBA.
JInHerHoe MpOCTPaHCTBO MAaTpPHIIL.

OcCHOBHBIE XapaKTEPUCTUKHU KBAaJIPATHBIX MATpPHUIL: ONpPENEIUTeNb, OOpaTHas MaTpHIIa,
COOCTBEHHOE 3HAUE€HUE U COOCTBEHHBIN BEKTOP (KpaTKasi XapaKTepHCTUKA).

AJNTOpUTM BBIYMCIICHHSI ONPEACIIUTENSA, CBOMCTBA ONPENEIUTENEH.

ANTopUTM BBIYUCIIEHUS] 0OPaTHOI MaTpPHUIIBL.

AJTOpUTM BBIUKCIEHHS] COOCTBEHHOTO 3HAYEHMSI MaTPUIIbL.

ANTOpUTM HaXOXKJEHHUSI COOCTBEHHBIX BEKTOPOB MaTPHIIbI.

Pemenue cuctem nuHelHbIX anredpanueckux ypaBuenuit (CJIAY) meromom oOpaTHO#
MaTpPHILIBI.

Pemenue CJIAY meromom Kpamepa.

Pemenne CJIAY meronom [Maycca.

CBoiicTBa pelIeHUi CUCTEM JIMHEWHBIX alreOpandyeckux ypaBHEHHUIl: €TUHCTBEHHOE
peleHne, 6eCKOHEYHOE YHCIIO pEeIIeHH, HECYIIEeCTBOBAHUE PEIICHU.
CopepxarenpHble IPUMEPHI IPUMEHEHNSI MAaTPUYHOTO UCUUCIICHUS B SKOHOMUKe: «ba-
JIAHCOBAas MaKpOMOJeNb JIEOHTbEBa» CTPYKTYpPUPOBAHHON SKOHOMMKH.

Maxkpomozenb MeXTyHapOAHON TOPTOBIIH.

MeTo HaMMEHbIINX KBAJAPATOB.

[TpubnmxeHHoe pelieHre MepeonpeaeEHHbIX CUCTEM JIMHEHHBIX anredpandeckux
ypaBHeHuii (CJIAY).

CkansipHO€ MPOU3BEIEHUE B IEKAPTOBBIX KOOPAUHATAX.

BekTopHoe npousBeieHrEe BEKTOPOB. BhIpajkeHne BEKTOPHOIO NPOU3BEACHMS B JEKap-
TOBBIX KOOPJAMHATAX.

CMenianHO€ NMPOU3BEACHUE BEKTOPOB. BbIpa’keHHE BEKTOPHOIO NMPOU3BEACHHUA B JE-
KapTOBBIX KOOPJIMHATAX.

I'eomeTprueckue cBOWCTBa BEKTOPHOIO Npou3BeleHUs. ['eoMerpuueckue CBOMCTBA
CMEILIEHHOTO MPOU3BECHHUSI.



39. 3aymaua o nejeHuU OTpe3Ka B JaHHOM OTHOIIICHUH.

40. Pa3nuynble BUBI ypaBHEHUS MPSIMOI Ha IUIOCKOCTH: 0o0lee, KAHOHUYECKOE, B OTpe3-
KaxX, C YIJI0BBIM KO3(DPHUIIHEHTOM.

41. Pa3nuyHble BUIBI ypaBHEHUH IUIOCKOCTH: 00IIee, KAHOHUYECKOE, B OTpe3Kax, HOPMH-
pOBaHHOE.

42. Tlpsimast nuHMA B IpocTpaHcTBe. KaHOHMUYECKOe ypaBHEHHE.

43. HekoTopble 3a7jauu Ha MPSMYIO U TJIOCKOCTh B IIPOCTPAHCTBE.

44. JIluHnN BTOPOTO MOPsi/IKa HA IIOCKOCTH. DJIJIMIIC.

45. T'unepOona.

46. ITapabomna.

47. UccnenoBanue (HopM 3JUIHATICA, TUIIEPOOIIBI U MapadoJibl 10 UX KaHOHHMYECKUM ypaB-
HEHUSIM.

48. KomruiekcHbie uncia. Anredpa KOMIUIEKCHBIX drcesl. @opmyina Myaspa.

49. T'eoMeTpuuecKoe U SKCIIOHEHIUAIBHOE MPEICTABICHHE KOMIUICKCHBIX drcen. dopmy-
JIb1 Ditniepa.

50. [Tonsitue MuokectBa. CoOCTBEHHBIE MOAMHOXKECTBA. [lycToe MHOXKeCTBO. YHUBEp-

canbHOE MHOKeCTBO. OTHOIIIEHUE MEXTy MHOKECTBAMU: BIIOKEHUE, PABEHCTBO.
ol MHoxecTBa U WX 3JE€MEHThl. YHapHble U OMHApHbIE ONEpaluy Ha MHOXeE-
CTBE, aKCHOMBI OIepaluii HaJ MHOXecTBaMHU. J[ekapTOBO MPOM3BEAEHUE MHOXKECTB.
52. OcHOBHBIE CBOWCTBA Omepanvii HaJ MHOXKECTBaMH, JBOHCTBEHHOCTh MHOKECTBEHHBIX
onepauui, 3akoHsl 1e Moprana. J{uarpammel Diinepa-Benna.

HpI/IMepHLIﬁ MmePEeYCHb BOIMPOCOB 1Jisl MOATOTOBKH K 3K3aMEHY

53.  buHapHble OTHOIIEHMS Ha MHOXKECTBaX: SKBUBAJIEHTHOCTH, CTPOIOro M HECTPO-
TOro MOps/IKa, TOJIEpaHTHOCTH. TeopeMa 0 pakTopu3au MHOKECTB.
4. Koneunsle MHOxecTBa. KomOunHaTopHble 3amauu. OCHOBHBIE (BOpPMYIIBI
KOMOHWHATOPHKH.
55. Hepapxus yncnoBbix 6eckoneunbix MHOeCTB N, Z, Q, Ir, R, C u ux usmepenue.
56. @yHKIMOHAJIbHOE O0TOOpakeHne MHOXeCTB. UucioBble PyHKIIUU OTHOU U

HECKOJIbKMX MepEeMEHHbIX. 3HaueHue (QyHKIMU, 00JIacTh ONpeAeTIeHHs, MHOXKECTBO 3Ha-
YEeHUH, cnocoObl 3a1anus (M300pakeHus) QyHKIIUMN.

57. OcHoOBHEBIE DJIEMEHTApHBbIE byHKIIUH 51 1504 CBOMCTBA:
y=x",y=a*,y=Inx,y=sinx,y=cosx,y =tgx, y =ctgx, y = arcsin x, y = arctgx.

58. AnreOpanueckue onepanuu HaJ PyHKIHSIMU.

59. Omnepanuu npenenpHoro nepexojia Hajal GyHKUHUsAMU (aJIropuTM) U €€ cBOM-
CTBa.

60. 3amMedaTeNbHbIC MIPEAeITbl U UX CIIEACTBUA.

61. OcHoBHBIE npueMbl BeluKMciaeHus: npenenos. [Ipasuno (Teopema) Jlonura-
J.

62. beckoHneuHo Mainble U O€CKOHEYHO Oojbiine (PYyHKIMU, UX CpaBHEHUE, JK-
BUBaJICHTHOCTb.

63. Onpenenenre HENpPepbIBHOCTU (YHKIIMM B TOYKE M Ha oTpeske. Hempe-
PBIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUIA.

64. [Tonsitue mpousBogHOW (GyHKIMH. Onepanuu HaXOXIAECHHUS MPOU3BOJIHOMN
(YHKIIUM OJTHOM NMEepeMEeHHOMN (aJropuT™).

65. OcHOBHBIE IpaBuja BBIYMCIEHUS Npou3BOAHOW. IIpomsBogHas cioxHOMN
¢byHKUU. 3HaY€HUE TPOMU3BOJHON B JAaHHOW TOYKE.

66. [Ipou3BoaHBIE OCHOBHBIX 3JIEMEHTApHbIX (YHKUMI, Tabiauia MpOu3BOI-
HBIX.

67. I'eomeTpryeckuii, MEXaHUYECKUN U DKOHOMUUYECKUN CMBICI IIPOU3BOIHOM.

68. [IpousBonHbIE BBICIIMX MNOPAAKOB. HacTHbIE MPOU3BOJAHbIE (PYHKIUNH MHO-



TUX IepeMeHHbIX. TeopemMa 0 paBEHCTBE CMEIIaHHBIX MPOU3BOIHBIX.

69. IIpousBonHast no HampaBieHuto. ['panueHT, ero cpoiicTBa. IlpumMeHnenue
rpajueHTa B 3ajJa4yax JIMHEHHOTO MJIaHuPOBaHUS.

70. IIpumenenne NOHATHS IPOU3BOJAHON B dKOHOMUKE. IIpenenbHble Xxapakre-
PUCTUKH SKOHOMHUYECKUX (QYHKIIUN. DIaCTUUYHOCTH (PYHKLIHU.

71. Onepaunst nuddepennuan. I[IpubnrmkeHHbIE BBIYUCICHUS C MOMOIIBIO
nuddepennuana.

72. CgoiicTBa quddepenunpyemorx pynkmuid. Teopemsr @epma, Poms.

73. Teopembl 0 KOHEYHBIX IMpupanieHusax GyHkuui Jlarpanxa n Komwu.

74. [Ipu3naku Bo3pactanus U yObiBaHUs PyHKIUN (Teopema).

75. DkcTpemMyMmbl GYHKIHHA OJHOW mepeMeHHou. HeoOxoaumele U gocTaTod-
HBIE YCJIOBHS dKCTpeMyMa (Teopema).

76. HaunbGonpiiee u HauMeHbIee 3HaUYCHUE PYHKIIMU HA OTPE3KE.

77. Teopembl (Popmynbl) Teisiopa u Makinopena

78. Breinmyknocte rpaduka dpyHkmuu. Teopema o THIIax BBINYKJIOCTH rpaduka
GbyHKIHH.

79. Touku neperuda rpaduka pynkmuu. HeoOxoaumple U JOCTATOYHBIC YCIIO-
BHS CYIIIECTBOBAHHS TOYKH Ieperuda (Teopema).

80. AcumMmnToThl rpaduka GyHKIIUH.

81. UccnenoBanue ¢GyHKkuuid merogamu audPepeHInaibHOro MCUYHCICHHS
(cxema).

82. [TonsitTue mnepBooOpa3HOW (GYHKIMM ¥ HEONPEAEICHHOTO HWHTerpasa.
CpoiicTBa onepalnu HEONPEASICHHOTO HHTETPUPOBAHUSL.

83. OcHoOBHBIE TIpUEMBI HEOMPEACIEHHOTO WHTETPUPOBAHUSA: 3aMeHa Iepe-
MEHHBIX, HHTETPUPOBAHUE 10 YACTSIM, PA3JIOKEHUE Ha IPOCTEHIIINE APOOH.

84. [TonsATHE ONpenesieHHOT0 UHTETrpaja U €ro CBoMcTBa. TeopeMa o cpeaHeM
3Ha4YCHUM onpeneaéHnoro narerpana. ®opmyna (Teopema) HeroTrona-JIeiiOHuma.

85. DKOHOMHYECKHUIN U TEOMETPUUIECKUUN CMBICIBI OMPEIeTIEHHOTO HHTErpaa.

86. HNHTerpan ¢ nepeMeHHbIM BEPXHHUM IPEAEIOM, €ro CBONCTBA, CBS3b C He-
OTIpEJIeICHHBIM U UX CBOWCTBAa: MHTETPAIOM

87. HecobOcTBeHHBIN nHTErpai, BHIUYMCIeHHEe HECOOCTBEHHBIX HHTErPajioB.

88. [TonsiTve uncoOBOroO psifa U ero cBoiicTsa. OCHOBHBIE ONpPEACIEHUS.

89. CgoiicTBa cxoasuuxcs psaaoB. Heobxoaumoe ycinoBue cXoQUMOCTH psija.

90. Psinpl ¢ HeoTpunaTenbHBIMU WwieHaMu. HeoO0XoAuMBIi U TOCTATOYHBIN TPH-
3HaK CXOJUMOCTH psijia C HEOTPULATEIbHBIMU YICHAMHU.

91. JlocTaTouHBIE YCIOBUSA CXOJIWMOCTH PSAOB C HEOTPHUIATEIHHBIMH UYICHAMHU.
MosxapanTHbIl npu3Hak. [Ipumepsl.

92. [Mpuznak JlamamOepa CXOAUMOCTH PSIAOB C HEOTPHUIATEIBHBIMU YICHAMH.

93. WNuTerpansublii npusHak Komm — MakigopeHa cXOAUMOCTH PSIAOB C HEOTPHU-
aTeIbHBIMU YieHaMu. [IpumMepsr.

94. Kpurepuit Komu u npusHak cpaBHEHHUS CXOJUMOCTHU PSJOB C HEOTPHUIATEIb-
HBIMU WieHaMmu. [Ipumepsr.

95. 3nakouepenyomuecs panbl. Ilpusznak JleiiOHHIIAa CXOAUMOCTH 3HaKouepe-
JIYIOIIErocs psija.

96. 3HaKomepeMeHHbIe pAsbl. AGCONIOTHAS M YCIOBHAs CXOJAMMOCThH 3HAKOIepe-
MEHHBIX PSIIOB.

97. Crenennsie psasl. Teopema Abens 00 0071aCTH CXOAMMOCTH CTENEHHBIX Psi-
JIOB.

98. Pannyc cxoauMoCTH, HHTEPBAJ CXOJAMMOCTH CTEINEHHOI0 pAla.

99. CBolicTBa CTEIICHHBIX PSJIOB.

100. Paznoxxenne QpyHKIUN B CTENEHHbIE psiabl. Teopema 0 €eAMHCTBEHHOCTH pa3-

T0XXeHUs QYHKIUH B CTCTICHHBIC PSIBI.



101. Psanpr Teitnopa u MaknopeHa 3neMeHTapHBIX QYHKITUHN.

102. [Tousitue oO6bIKHOBeHHOTO AuddepenunanbHoro ypasuenus (OY). Paz-
muaHble opmel 3anuceit OY. Obmee u yactHoe pemenne OJ1Y.

103. Juddepennnansapie ypaBHeHUs epBoro nopsaka. Teopema Komm o cymecTBo-
BaHUU U enuHCcTBeHHOCTH pemennn O/[Y nepsoro nopsaxa.

104. YpaBHEHUS C pa3aeAIOIIMMUCS IEPEMEHHBIMH.

105. OpnHopoHbIE ypaBHEHHUA. Y paBHEHUS, IPUBOJUMbIE K OJTHOPOAHBIM.

106. YpaBHeHue B MONHBIX quddepeHnmnanax.

107. Ypasuenue bepnymin.

108. Jlunelinble ypaBHEHUS 1-TO MopsAaKa ¢ epeMeHHBIMU KO3 UIICHTAMH.

109. OJ1Y 2-ro nopsjaka, CBOAAIIMECS K ypaBHEHUIO 1-T0 mopska (3-u cirydas).

110. JIuneitnble ogHOpOAHBIE U HeogHOpoaHble OLY 2-r0 mopsiika ¢ nepeMEHHbBIMU
Koa(urmeHTamu.

111. Onpenenurens BpoHckoro, ero cBoiicTBa (2 TeOpeMbI).

112. dynmpamenTanbpHoe pemenne OJIY 2-ro mopsiaka.

113. OcHoBHbIe cBoicTBa ogHOpoaHoro O/Y 2-ro mopsiaka.

114. Merton Jlarpanka noucka peuienuit Heognopoaaoro OJIY 2-ro nopsaka.

115. JIMHEWHBI OJHOPOIHBIC M HEOAHOPOHBIE Au(QepeHInaIbHbIe YpaBHEHHS Tep-
BOT'O U BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 puiieHTamu.

116. Meton HeonpenenéHHBIX KOA(P(GUIMEHTOB pEHICHUs JIMHEHHBIX AuddepeHIm-
aJbHBIC YPaBHEHUS MIEPBOTO U BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 hUlIMeHTaMH.

117. Cuctemsl O/1Y ¢ mocToSTHHBIME KO3 OUIIUCHTAMH.

7.3. llpumepHble NPpaAKTHYECKUE (CUTYAUMOHHBIE) 3a1AHUA
Tema 1

MrmuosxkectBa:
1. Ilycte A = (-8,6] u B = [1,8). Haiinure muoxectBa A(\1B, AU B, A\B, u B\A

1 U300pa3uTe UX Ha YUCIOBOU OCH.
2. JlokaxxuTe CISAYIOIINE COOTHONMICHUS U MPOWUTIOCTPUPYHTE UX Kpyramu Ditepa:

a) A\B=AUBG) A\B=ANB 8) (A\B)U(A\C)=A\(BNC)
3. IMycts A = {a,b}, B = {a,b,c}. Ykaxure Bce 3JIeMEeHTHI MHOXecTBa A X B.
4. I3 100 cTyneHTOB aHTJIMWUCKUN SI3BIK 3HAIOT 28 cTyaeHToB, HeMenkuili -30,
(bpaHy3ckuii - 42, aHTTMUCKUN 1 HEMEIKUH - 8, aHTIIMiCKUW U ¢paHy3ckuii - 10,
HEMEUKUI U HpaHIly3CKuil - 5, Bce TpH sA3bIKa 3HAIOT 3 cTyldeHTa. CKOJbKO CTYJICH-
TOB HE 3HAIOT HU OJHOTO U3 TPEX SI3BIKOB?
5. JlokaxuTe CIenyrollrue COOTHOIIEHHS U MPOWLIIOCTPUPYHTE UX Kpyramu Diine-
pa:
a) AABN(AUB)=A, 6) 4 \ B \ C = 4 \ (B U O,
B)(A\B)NC=(ANC)\(BNC).

3x,+ 10x, <60 3x,+ 10x, <60
6. 14x,+ b5x, <60 3x,+ 10x, <60

x>0 , x20 |x=20 , x,20

x; 20,x, 20 Haiitu Beprunab M..

Tema 2
Pemuts cucremsl ypaBHeHuil metonoM ['aycca:



3, + 2X, + X = 5
a)12x, + 3X, + X = -1

2, + X, o+ X = 11

7%, — 5X, = 31
0) 14X + 11x, = -43

2x, + 3%, + 4x, = -20

2X, — X + 5% = 4
B) ¢5X + 2X, + 13x, = 2

3 - X + 5% =0
Tema 3

Haitru marprity D = ABC + CBA,tie

SR

2. Bormmcmts marpriy D = ABC—4E, trie

12 -4 2
A=|4 7 6|, B=|1]|, C=@1 0 2)
2 1 3 2

E — enunnunHas matpuiia.
3. Beraucnuth onpeneauTens MaTpuibl A, eciiu

12 24 -4
13 -2

) A=|y o O A=|-4 -7 6

12 10 -3

4. Umeet nu matpuna A (cMm. 3anauy 1) oOpatnyro? Ecnu na, To HaiiTH ee.

1 2 0 3 1 2
A= : B= : C=
[3 1} (5 2) [0 5

5. Beruncnuts matpuny D = ABC — 4E, rae

12 -4 2
A=|4 7 6 B=|1
2 1 3 2) c=@ 0 2

E — enunnuynHas matpuiia.
6. [Ipeanpusitue MpPOU3BOAUT MPOAYKIIMIO TPEX BHUIAOB M HCIIOJB3YyET CHIPHE JBYX
TUnoB. HOpMBI 3aTpar ChIpbsd Ha €AMHUIY NPOAYKIUU KakKJOTO BHUAA 3aJaHbl

(213
MaTpuluaecu A=
putt 12 4

CToMMOCTh €TMHHMIIBI CHIPhSI KAXKJIOTO THNA 3afaHa matpuieit B = (10,15).

KakoBbl 00mue 3aTpaTsl npeanpustus Ha npou3BoAcTBo 100 equHUL TPOTYKIIUU
nepBoro Buaa, 200 eAuHUL IPOAYKIIMH BTOPOro Bujaa v 150 eguHUIl IPOAYKIIUU TPETHETO
Buaa?

1 6
7. Beluucnaute ompeaenuTesb MaTpuibl A, eciu A =(4 5), A=

o b~
(o2 o B \ S ]
g1 w o

Tema 3



1.  Haiitu coOCTBEeHHBIC 3HAUYCHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHus,
3aJaHHOTO B HEKOTOPOM 0aznce MaTpuleit:
2 19 30 -3 2 0 -1 -2 12
a.|0 -5 -12| 6).|-2 1 0| B.|0 4 3
0 2 5 15 -7 4 0 5 6
5 -7 0 1 8 23 4 0 5
r.|-3 1 0 m)./0 5 7 e).|7 -2 9
12 6 -3 0 3 1 3 0 6
2.  3anwmcaTh KBaJpaTU4HbIC (POPMBI B MATPUYHOM BH/IE:
a). L=3X +X—xX, 0). L=2x"+3x—2%% +XX, +2XX; +3X,X,
3. Haiitu panru kBagpatudsbix Gopm:
a). L=3%+X + X +2%X,

6). L=2x"+4x5+9x +4xX, +6XX, +12X,X,

4, HpI/IBeCTI/I K KaHOHUYCCKOMY BUAY KBAAPATHYHBIC (bOpMLIZ
: L =2x2 —3%% —4X X, +4X X, —8X,X,
6). L=x+2XX, +2%X,

Tema 4
1 CocraButh ypaBHEeHHE MPsAMOIi, mpoxoasiien yepe3 Touky A(3,1): a) mapamiensHo ocu
OX; 6)

napasiensHo ocu OY; B) cocrapistomei ¢ ocbto OX yron 45°.

CocTaBuUTh ypaBHEHHE IPSIMO# TUHUH, Tpoxousuiei yepe3 Touku .A(3,1) u B(4,2).

3. CocraBuTh ypaBHEHHUsS MPSMBIX, MPOXOISIIUX Yepe3 TOUKY MEepPEceYeHUs: MPSAMBIX 2X —
3y+1=0wu3X-y—-2 =0 napamienbHo U NEPIECHANKYISPHO MPsIMON y = X + 1.

4. Haiitu yriel 1 JUMHBI cTOpoH Tpeyroabinka ABC ¢ Bepmunamu 4 (2,-1,3), B(1,1,1) u
C(0,0,5). Onpenenutsb miIoMaAL ITOTO TPEYTOJIbHUKA.

5 CocraBuTh ypaBHEHHE IUIOCKOCTH, KOTOpas MpPOXOAuT dvepe3 Touku A4 (2, -1,0),
5(1,1,-1) u C(0,0,5)

Tema 5

DOYHKIUMN:

1. Chpopmynupyiite 2-a onpeneneHrne GyHKIMU OJHONW MEPEMEHHOM.

2. UTo Ha3BIBAIOT 00JIACTHIO OMPECIICHUS I MHOXKECTBOM 3HAYCHUH (PYyHKIIHHN?

3. Kakue cymecTBytoT crnocoObl 3amaHus QyHkuuii?  IlpuBeaute KOHKpETHBIE
MIPUMEPHI KaXKJ10To criocoba 3a1aHusl QyHKIIUH.

4. TlpuBenuTe NMpUMeEpHbl JIMHEHHBIX (PYHKIMHA, OMUCHIBAIOIINX 3aBUCUMOCTH CIIpOca
Y TIpEIJIOKEHUs] OT IIeHbI ToBapa. [locTpoiite ux rpaduku.

5. Paccmotpute ¢ynkmuun y=X", y=InX u noctpoiite ux rpaduku. Ilepeunciure
OCHOBHbIE CBOMCTBA CTENEHHOU (PYHKIIHMU.

6. BeimonHuTe omeparuu CI0XXEHUs, Pa3HOCTH, YMHOXXEHUS U JIeJIeHUs] Haa QyHK-
[USIMU
f1={(1,2);(2,-5);(3,8)}, f2={(1,8);(2,4);(3,-1)}

Tema 6

IIpenes u HenpepbIBHOCTD.

1. Chopmynupyiite cBoicTBa omepaluy NpeaebHOTO epexoia U Ha30BUTE MpPHU-

3HAKM CYIIECTBOBAHUS Mpejiena.
2. Beinmumurte 3aMedareabHble TPEe/Iebl.
3. Kakas u3 aByx ¢yHkmmii: a(x) = x%, f(x) = sin®x, sBusercs GeckoHeYHO Majoif
6oJiee BBICOKOTO MOpsiAKa MajocT rpu X — 07

N



4. Kakas n3 nByx oymkmmii:  f(X) =x% g(x) = 10x° + 6x°> + 1, aBnserca Oecko-
HEYHO O0JIBIION 00Iee BBICOKOTO MOPSAKAa POCTa MPH X — 00?
5. Haitnure npenensl pyHKITHI:

x—1
5Ex —2x%? —2 lim e oAl x—+1—x
m

lim [
a). x—>1/2 2% —1 5). x—018tg3x B). 0 3x : v,
C(x+3Y
lim
x>0\ x — 2
. arcsin3x . X ctg2x I . 1-cos4x
lim ———— lim——— lim(7 — 6x)3-3 lim = oy
m). *° 5x : e). 0 sin 3x : x). ¥ . 3). g
6. Mcnonb3ys IIPaBHJIIO Jlonurans, BBIYHCITUTE MIpEaCIIbl:
. sinx—X . In?x . x?
lim — lim lim —
x—0 X ¢ x—0 @

HenpepbIBHOCTH QPYHKIIUHA.

1. Kakue ¢yHKUMHU Ha3bIBalOTCS HENPEPHIBHBIMU B TOUKe, Ha oTpe3ke? KakoBbl Hx
cBoiicTBa?

2. IlpuBenure npumep GyHKLIHMU C TOUKOH ycTpaHuUMoOro paspeiBa. Iloctpoiite ee

rpaduk.

1

—2x
3. Hailgute Touku paspeiBa (QyHKIUU y=2 Onpenenute ux xapakrep. Ilo-
cTpoiite rpaduk 3Toit GyHKIUH B OKPECTHOCTH TOYEK pa3pbhIBa.
sin X
| <1

4. HaiinuTe TOYKH pa3pbiBa QyHKIIHU
5. Omnpenenute ux xapakrep. [locTpoiiTe rpaduk B OKPECTHOCTH TOYEK pa3phIBa.
JAunddepennuanbuoe ucunciaenne GyHKIUN OTHOM NMepeMeHHOM.
1. BocnpousBeaute anroputm omnepauuu auddepenuupoBanus. UTo Takoe mpous-
BoOJHAaA?
2. ChopmynupyiTe IpaBUIIO BBIYHCICHHUS MPOU3BOAHOW CyMMBI (GyHKIHH. I[lonb-
3ysach 9TUM mpaBuioM, Haitqure f'{X), ecanm f{x) = x* + sin(x).
3. ChopmynupyiiTe mpaBHIO BEIYUCICHUS TMTPOU3BOIHOW Pa3HOCTU NBYX (YHKIIHH.
[Monw3ysack >TuM npasuioM, Haiaute f'(X), ecam f(X) = cos(x) - 7x3;
4. ChopmynupyiTe TPaBUJIIO BBIUUCICHUS TPOU3BOJHON TIPOU3BEICHHUS JIBYX
Gynxuuit. IMone3ysck >Tum npasuiom, Haiinure f'(X), ecu f(x) = x°¢”.
5. ChopmynupyiiTe MpaBUJIO BRIYUCICHUS TPOU3BOJTHON YaCTHOTO ABYX (DYHKIIHM.
[Tonmb3ysck >TuM npasuioM, Haiiaute f'(X), ecmm f(X) = Inx/(x?+2)
6. Kak auddepenuupyrorcs cioxabie GpyHKuuu? HalinauTe mpou3BOIHYIO CIIOXK-
Hoit pynxuu f(x) = e,
7. JlaiiTe onpenesieHre BTOPOH MPOU3BOTHOM.
8. Ilonw3ysich ¢opMyslaMu TPOU3BOJHBIX 3JIEMEHTApHBIX (YHKUHMH W TpaBUIIAMU
nuddepeHIMPOBaHUS, BEIYUCIHTE BTOPHIE TPOU3BOIHBIE CISTYIOMINX (DYHKITHNA:
1) y = x* + 6 sin x 2) ¥y = X ¢€o0s X,
3) y = Inx® + 3x + 1), 4) y =l(/x + 1),
5) y = e®* - 8x°, 6) y = arctg(x), 7)y = cos(x? + 5).
9. KakoB reoMeTpuUYeCKHi CMBICIT TTPOU3BOTHOM?
10. SBnsercs nmu guddepeHurpyemMas B TOUKe (PYHKIMS HENPEPHIBHOM B ATOH
Touke? A HaoOopoT?
11. Yro o3nauaet nuddepenunan GyHKIuU y=f(x) 10 NepeMEeHHOH X.
12. Kak MOXHO WHCIIOJIb30BaTh MOHATHE AUddepeHnnana s TpUOIMKEHHBIX

11
BBEIUHCIICHHUN? Beruncianre € .



13. Yo takoe snmactuuHOCTh QyHKIMU? KakoBa ee pojib B SKOHOMHUUYECKHUX HC-

clieJOBaHUsIX?
14, HccnenyiiTe Ha SKCTPEMYM CIEAYIONUE PYHKIIUM:
15. 1) y = 2x + x* , 2 y = (x - 3)3 3) y = x + Ik,
2X
lim
4) 0 1+x°

16. HailigzuTte TPOMEXYTKH BBINYKIOCTH, BOTHYTOCTH W TOYKH Iieperuda rpa-
dbukoB cremyromux QyHKIIAN:

17. 1)y=3a-2-x3 2)y=x +x/3 3) y=In(1+x?).

18. Haiitu ’3xcTpeMyMbl QyHKIIUM OTHOU TIEPEMEHHOMN

19. a). y=2x% - 27x* +108x + 10 5). y=2x3+6x*—-90x +1

20. Haiitu HauOoupliee 3HaueHUEe QYHKIIUM  HA OTPE3Ke

21. a).y=-5x2+40x+8, [0,7] 6).y=-4x2-24x+6, [2,5]

Tema 7

HNHTerpajsbHoe ucyuciaeHre PyHKIUM OHOH MepeMeHHOM.

HeonpenenénHoe MHTerpupoBaHue

1. Beraucnure: _f(scosx —x2)dx

2. B ueM cyTh MeTO/1a 3aMEHBI IEPEMEHHBIX B HeomnpeaeaeHHoOM uaTerpane? [loip3ysch mMe-
TOJIOM 3aMEHBI IEPEMEHHBIX, BEIYUCIIUTE:

Itg xdx 0.) Iegx2+2dx B). J'(Scosx —x?)dx
3
I In” xdx ). '[xz cos x* dx
y) X

3. [onp3ysick GopMysI0ii HHTETPUPOBAHUS TI0 YACTSAM, BBIYHCIUTE: ) IXCOS xdx
a).

0)
j x*e*?xdx e
Ie sin xdx I(x+1)|n2(x+l)dx
4. ITonw3ysich popmMyInoil pazinoxkeHus Ha MHOXKHUTEIH, BEIUUCIUTE: a). I 1 ; 0).
X%+
2x-1
J.z— dx;
X —5x+6
Xx—=1)dx .
B). J. _[ ( ) ;
X+ X2 +4x+4" X+ X
OnpenejieHHOe HHTErpUPOBaHUe.
1 Cdopmynupyiite onpenenenue onpeaeaéHHOT0 UHTErpaa.
2 CdopmynupyiiTe CBOWCTBA ONPEACIEHHOTO HHTETrpaa.
3. JlaiiTe reOMEeTpHUYECKYIO I/IHTepHpeTaI_II/IIO OHpe,[[eJIéHHOMy UHTETpay.
+4)d p
4. Beraucmutb: a) J. J u B) J.xe_” dx
o X —2x-8 0
sin® —
5

4 T 3
B)!.Sxdjﬁ r)'[[ sin(2—-3x)dx  n) .1|-x3lnxdx.

JuddepenunaibHoe HCUMCIeHHE (PYHKIUH HECKOJIbKHUX IEPEeMEHHBbIX.
1. IlpuBenute nmpuMepsl KpUBBIX Oe3pa3znuuus U QYHKIIUU MOJIE3HOCTH, KaK (PyHK-
UUH HECKOJIbKUX MEPEMEHHBIX.



2. dyHKIUS MOJIE3HOCTH 3aJaHa cooTHomenueM: U(X,y) = X2y. TTocTpoiiTe KpHBYIO
O0e3pa3nmuaus.
0z oz 2
a—l/la— Z=X2+3X\/y—y+y—
3. HaiiTu  4acTHbIC  MPOU3BOJHBIC X ¥ ecin X

z=xye" " z=In(%+y?)

Z=X+Yy, z=X"-Yy* =X
4. TTocTpouTh JTUHHUU YPOBHS 1ipu z = 1, 2, 3:
X
gradz u |gradz| 'z =%

5. Haiitu X*+Y +1 5 rouke MO (0;3)
6. HccnemoBaTh Ha SKCTpeMyM (QYHKIIMH JBYX MEPEMECHHBIX:

a). 2= X2+ Xy +Yy?—2x—3y 6) 2= X% —y?
7. HaiiTk yCIIOBHBIN dKCTpeMyM (PYHKITHIA:

a). =Xy, npu yCIIOBUHT 2X+3y_5=0,

2 2 _
6). =X npu ycnosun X Y =1

Tema §
Oo0bikHOBeHHbBIE T epeHInaATbHbIE YPABHEHHUSI IEPBOT0 MOPSIAKA:
1. KaxoB meron pelieHus ypaBHEHUS € pa3IesOIIMMKCS IEPEMEHHBIMU ?

2. Pemmrs ypasuenne: X(1— y?)dx+ y(1—x*)dy =0.

1+e*
3. Pemmts ypaBHenue: € tg ydX + % dy =0

s’y

KakoB MeTon pelieHusi ypaBHEHUS! OJTHOPOJHOTO YpaBHEHHUS?

Pemuts ypaBHeHHE: XY’ sin(%)+ X=y sin(%)

KakoB MeTon pelieHust ypaBHEHUsI B MOJHBIX JuddepeHnunanax?

4

5

6. Peumrs ypaHenue: (X + y +1)dx+(2x+2y —1)dy =0

.

8. Pemmts ypauenue: (sin(xy)+ xycos(xy))dx+ ( Yo +x° COS(Xy)) dy =0.
9

. Peumts ypaBuenne: 2XydX + ( x? —y?)y=0,

10. Pemmts ypaBHerue: (X+Yy+1)dx+(x—y’+3)dy=0

11. [Maiite onpenenenue TMHEHHOTO AU PepeHIInanbHOr0 ypaBHEHUS IEPBOr0 MOPSIKA.

12. KakoB MeTOJ pemieHus] ypaBHCHUS JIMHEHHOTO OJHOPOJHOTO Au(depeHIINaTHHOTO
ypaBHEHHUS MIEPBOTO MOPsAIKA?

13. Pemmts ypaBuenns: Y +2x°y=0, Yy +ycosx=0

14. Kakne MeTOJbI pelIeHHs ypaBHEHHs JMHEHHOTO HeoJaHOpoaHoro auddepennnans-
HOTO YPaBHEHHsI IEPBOTO MOPsIIKA?

15. Pemute ypaBuenns: Y +2x°y=x°, y'+3y=e*

16. KakoB mMeTo pelnreHus ypaBHeHus bepaymm?

17. Pernte ypaBrerms: XY '+ Y = Xy In X, y '+ % = x°y*;
OO0bIKHOBeHHBbIe TH((}epeHInATbHbIE YPABHEHUSI BTOPOI0 NMOPS/IKA:

1. 1. [IpuBeaute paznuunbie GopMbI 3amuceld OOBIKHOBEHHOTO AU(QEepeHInaIbHOro
YpaBHEHHsI BTOPOTO nopsjaka, chopmynupyiire 3agaqy Komu 1151 0ObIKHOBEHHOTO
mudepeHIMaTbHOT0 YpaBHEHHsSI BTOPOTO MOPSAKa.

2. JlaiiTe ompeneneHre OOLIEr0 M YacTHOTO PELIeHHs OObIKHOBEHHOTro auddepeHun-
QIBHOTO YPAaBHEHHSI BTOPOTO MOPSIKA.



3. 3. Pemmre ypaBHemms: Y" =2x>, y"— =X, yy" —2y'? =0,

2yy” _ y2 + y/2 .

4. 4. Jlaiite ompeneneHue 0ObIKHOBEHHOr0 TU(GEpeHIMaTIbHOIO YPAaBHEHNSI BBICIIETO
HOpsi/IKa, IPUBEAUTE OCHOBHBIEC ()OPMBI 3aITMCEH TAKMX YPaBHEHUH

"= x, y"=sinx—x3.

6. Maiite ompeneiaeHue JMHEHHOTO OJHOPOAHOTO IUd(EepeHLNaTIbHOIO YpaBHEHHUS
BTOPOIO MOPSAKA.

7. HazoBuTe OCHOBHbBIE CBOMCTBA JIMHEHHBIX OJHOPOAHBIX AU(DdepeHInalIbHbIX ypaB-
HEHHUI BTOPOrO MOpsJIKa.

8. JlaiiTe ompenenieHre IMHEHHON HE3aBUCUMOCTH (DYHKITUH.

9. Kornma ompeaenutens BpoHckoro ompenenser JHMHEHHYIO HE3aBUCUMOCTH (DyHK-
un? - - -

10. Yto Takoe pyHmamMeHTanbHasl CHCTEMa PEIICHUH OOBIKHOBEHHOTO JHMHEWHOTO Of-
HOPOJHOTO U PepeHIaTIbHOr0 ypaBHEHHsI  BTOPOTro nopsiika?

11. Haiitu pyHaaMeHTaIbHYIO CHCTEMY pelIeHui ypaBHeHus: y" —y =0

5. Pemute ypaBHeHus: Y

12. Pemuts ypasrenne: Xy” + 2y’ = x>
13. Pemmnts ypaBHeHHe X’y "+ Xy'=1.
14. Pemuts ypaBHenue: Yy "—22y '+ 2y = 0.

2*Xcos5x.

15. Pemuth ypaBHenue: Yy "+ 7y '+10y = xe
16. Pemmts ypaBuenne: Y” — 4y” + 3y’ = X + xe**

17. Pemuts ypaBHeHue: Yy "— 4y '+ 4y = sSin X + COS X.

(4

TecTOoBbLIC 3a1AHNA

Bapuant Ne 1

Vkazanus:  Bce 3agaHus UMEIOT 5 BapUaHTOB OTBETA, U3 KOTOPBIX ITPABUJIbHBIN TOJIBKO OJIMH.

Howmep BbiOpanHoro Bamu oTBeTa 00BeANTE KPYKOUKOM B OJIaHKE ISl OTBETOB.

10

1. Onpenenurens paBeH ...

S = N O
w © O =

1)-8 2) 4 3)3 4)8 5) 0

(30 -1 1
2.Ecin 4 = } u B :{ 3 O} , To A+3B=...

14
[0 3] 40 03 30

1)_4 4 | 2){110} 3){u)4} 4){u)4}
"0 3

5)}02_




2i — j - 2k

3BEcmma=2i—-j+Kk+ ,To [a] = ...

1)5/2 2)5/3 3)-/33/3 4)3 5)4

4. Ckansproe mpousseaenne Bektopos a = {-2;-1;1;2;0} u

b={0;1;-1;1;2}, 3agaHHBIX B OPTOHOPMHPOBAHHOM Oa3Kce, paBHO...
1)-2 2)0 3)3 4) 2 51

5. Kakue u3 BekTopoB @ =1 —2] +K, b=2 —4j+Kk,c=-2i +4]j -2k, d =i +2j+k

KOJUTMHEAPHBI ?

5) aund
6. Ha mockoctu nansl 2 Bexktopa p=1{2; -3} u q={1; 2}. Paznoxenue Bekropa a={9; 4} o
Oasucy p,  HMEET BUJ ...

1)2p+59 2)p+q 3)2p-5q9 4)5p+3q
5 p-q
7. O6pazom MHOKecTBa (oTpeska) [-2; 3] mpu oTobpaxkenun f(X)=x?-1 Gynet MHOXkecTBO (OTpe-

30K) ...
DE8 2)[-19] 3)[3:8 40 5)[-1;8]

8. Bripaxkenne (A & B) vC v A& C & B v A ipu C=0 paBHo ...
1)A 2)B 3)AvB 49A&B 5)0

9. B mpoctpancTBe gaHbl 8 Touek, mpuueM HuKakue 4 u3 aux HE JIEXXAT B oHOM TUIOCKOCTH.

CKOJIbKO pa3IMYHBIX IJIOCKOCTEH MOYKHO MTPOBECTU Yepe3 ITH TOUKH?

1)2: 2)2: 3)51  4)8l 5)%

10. Beibepure GyHKIUIO, HAHOOJIee TOYHO COOTBETCTBYIOIIYIO TpaduKy.
- | 1) y=2\/§cos(x—7z/ 4)
' 2) y=2J2cos(x+7x/ 4)
3) y=2J2sin(x-—x/ 4)

] '/,1:1 :i-ln/4 \x
\// 4) y=2J2sin(x+7x/ 4)
-2
5) y=2v2sin(x+37/ 4)




11. U3BectHO, uTO ypaBHeHUE D (X)=0 MMEET eAMHCTBEHHBIN KOPCHB

ypaBHeHus P (23-5x)=0 paBeH ...
1)23/5 2)0 3)-2 4)5 5)-5

12. Beruuciuts lim w
x—0 tgz X

1)-1/2 2)32 3)12 41 50
13. Beruuciurh i['[gz(x4 - 2)]
dx

1) 2tg(x* -2 2) 8x°tg(x* -2

cos(x* -2 cos(x* -2
ax? tg'(x' -2 ‘.
3) cos(x* _2) 4) BT 5) 2tg(x*-2)

x = -2. Torga kopeHb

14. Ykaxure Buj rpaduka GyHKIUH, 115 KOTOPOH Ha BceM oTpe3ke [a,0] ogHoBpeMeHHO BbI-

nonustores 3 yenosus: Y<0; y'>0; y"<0?

a V—‘b X a E/H X
1) Tospko 1V 2) TosBKO | 3) tompko [ u 1T
4) ronmpko [ u IV 5) ronbko 111

15. Ecomr U = @+ 10 spavenme U, B Touxe M(0;-1;1) paBHoO ...

1)-e5 2)5e% 3)-5e% 4)2e5 5)eb

16.Ecan z:3x2+6xy+5x+2y2, Toraa rpajueHT Z B Touke A(-1;1) paBeH...

1)5i-2] 2)2i+5] 3):29 43
5) 2i — 5]



17. _[cosz xdx = ...

1) x/2+1/4sin2x+C  2) x/2+1/2sin2x+C
3) x/4+1/4cos2x+C  4) x/2-1/4sin2x+C
5) x+1/4sin2x+c

18. UnTerpan I > MOJKHO IPEJICTaBUTh B BUJIE CyMMbI MHTETPAJIOB ...

4X + X

dx
DI Tacs 2o Tiea

dx dx
3)IH+ 7 )J I4(x+4)

)I 4(x+4)

19. Kakoii U3 cieayronmx HHTETPaIoB MPEACTABIACT IUIONMAAb 3alITPUXOBAHHON YacTu Gury-

PBI, H300paXEHHOM Ha YepTexe?
3

1) [(x-(2x-x*))dx
0

1
2) j (x+ (2x — x%))dx
-3

3
3) j (—x —(2x — x2))dx

3

4) [(@x—x*)=(=x))dx
0
1

5) I((2x—x2)—x)dx

20.YactHoe pemenne auddepennuansaoro ypapHenns (X° +1)y’ = 2x(4 —y) npu y(0)=1

NMECT BUL...
3 4x? +1

1) 4- 2 3) 4+

) x% +1 ) x2 +1 ) x% +1
5 2

4 -4+—> 5 X

x? +1 x? +1



21. Eciii ogHUM U3 YaCTHBIX pemieHui nuddepernuanibHoro ypaBaenus y''-16y=-32X-48 sBis-

ercs GyHKIMs Y*=2X+3, To o0I111ee pelieHne JaHHOTO ypaBHEHUS UMEET BU]T ...
1) C1e¥+Coe™+2x+3  2) C1e™-Coe™™+2x-3

3) C1e™+Ce+2x 4) C1e¥+Ce™+3

5) C1e™+Coe#-32x-48

22.PaccTaBuTh npe/ebl HHTETPUPOBAHUS B IBOMHOM WHTErpajie H f(x,y)dxdy no obmactu D,
D

M300paXCHHON Ha YepTexe:

1) [ dv [ £,y

x+1

2) [ x| fx,y)dy

3)[ax [ fex, )y

—x+1
2

8) [dy| fx,)dx
5) [ dy] £(x,y)dx

23. YKaxuTe, KaKue U3 PSII0B CXOISATCS:

. Zm 1. Zy -2

n=l n=1

1) Tonbko 1l 2) tompko T u 1T 3) Tosmeko I u 11T

4) rompko [ u 11 5) Tomeko 111

24. Koo durment az pasnoxenns Gpyakmun f(X)=x5+3x°+x2+2 B psaa Teiinopa B OkpecTHOCTH

TOYKU X=2 paBeH...

1)1 2)2 3)4 4)3! 5)0

Bompocer 25-28 ocHoBanbl Ha ciienyrorieid nadpopmanuu: Gi, Gz, Gs - MiHUY, 3a1aHHBIC HA

iockoctd XOY ypaBHEeHUAMU

xXy=4 i Gy



X
5 — % =1 s G2
X2+2=y s G
25.  Kakue u3 3tux nuHMM nepecekaroT ocb OX?

1) ronbko G u G2 2) Tronbko Gz 3) Tospko G1

4) Tonbko G1 1 Gz 5) Toabko G2
26. I'me G1 nepecekaer Gs?

1) B [ ueTBepTH 2) HET TOYEK IIEPECCUCHUS

3) Bo Il uetBeptu 4) B IIl yverBepru. 5) B IV ueTBepTH
27. Jluaus G1 onpenensieT Ha IIOCKOCTH ...

1) simunic  2) mapabosy  3) OKpY)KHOCTh — 4) mpsMyto
5) runepboiy

28. Besikas npsimasi, nepneHaukysspHas k Gz, umeer yrioBoi KodpGUIIUEHT, PaBHBIH ...
11/2 2)-1 3)2 4)-12 51

29. Eciu S-mmockocts, poxoasimast uepe3 tpu touku (0; 0; 0),  (2; 0; 0) u (0; 1; 0), To S siB-

JIACTCAL...

1) mtockocThio X=2  2) tiockocThio X0Z
3) mnockocthio z=1  4) miockocThio Y0Z
5) mockocthio X0Y

Bapuant Ne2
Vkazanusa:  Bce 3agaHus MMEIOT 5 BapMaHTOB OTBETA, U3 KOTOPBIX NPaBUIIbHBIN TOJIBKO OMH.

HOMep BLI6paHHOFO Bamu otBeTa O6BCI[I/ITC KPY’KOYKOM B Onanke JJIs1 OTBCTOB.

2-322
1. Ompenenure 3001 aBe
. TI JINTCIIb BCH
pel 1000 P

12 41

1)16 2)8 3)0 4)-16 5)3

1 0 1 2
2. A= u B= , To 2A-B=
o o)t



1 -2 0 1 1-2
1)[3 -2} 2)_2 0} 3){3-3}

2 2 10
4 {-2 4} 3 -2}

Ecm a=i—j+2k —

2i+j+8k —
75 , TO ‘a‘—...

1)6/5 2)8/5 3)-/89/5 4)-29/5 5)7/5

CkanspHoe npoussesieHHe BeKTopoB a = {—1;0;;2:3} u b = {0;1;2;3;—1}, 3a1aHHBIX B OPTOHOP-

MHUpPOBaHHOM 0a3uce, paBHoO. ..
1)-1 2)3 3)0 42 55

Kakue u3 BektopoB a=2i+j—k, b=—6i—-3j+3k, c=i+3j—k, d=2i+2j+k xon-

JIMHEAPHBI?

S
=
e

1) auc 2) aub 3) bycud 4)
5 aud

Ha niockocTy 1aHbl JBa BekTopa p = {4;—1} u g ={-2;3}. Pasnoxenue Bexropa a = {8;3}

10 6asucy p,q MMEET BUJ ...

1) -p-4q 2)2p-q 3) 3p-2q
4)3p+2q 5) p-2q

O6pasom MHOXkecTBa (otpeska) [-1,5; 2] mpu ortobpaxennn f(X)=x>+0,25 GymeT MHOXe-

CTBO...
1) [-2,5:4,25] 2) [2,5;4,25] 3) [0,25;4,25]
4) [-0,25;4,25] 5) [1,75;4,25]

Bripaxenue (A&B) vVCVvA&BVA npu C=0 paBHo ...
DA 2)B 3)AvVB 4)A&B 50

CKOJIBKO Pa3iIMYHbIX YETHIPEX3HAYHBIX YMCET MOXHO cocTaBUTh W3 umcen 0, 1, 2, 3, ecnu
Kakaas nudpa B u300pakeHnH 4uciia BcTpeyaeres 1 pas.
4! 4!

| | *2| - _
D3 24 P 4 5



10. Beibepure yHKIMI0, HanboOJee TOUHO COOTBETCTBYIONIYIO TpaduKy.

1) y=+3sin(x—-7/3)
2) y=+3sin(x +7/3)
3) y=+3sin(x +7/6)
4) y=+3costx—x/3)
5) y=+/3cos@x +7/3)

11. U3BecTHO, uTO ypaBHeHHe D(X)=0 mMeeT eqMHCTBEHHBIH KOpeHb X=7. Torma KopeHb ypaB-
uernst O(12-5x)=0 paseH...

)1  2)7 3)-1 4)12/5 5)0

) in2x —
12. Beruuciutey lim M
x—0 tgzx

1)1/2 2)-12 3)1 42 5)0

13BeIyKCcInTh di [In 2(e* + 3)]
X

2In(e* +3 In®(e* +3 2
p e By Rt g
e +3 e’ +3 e’ +3
2x 2x
4) 2n(e +3) 5y e e +3)
e’ +3

14V xaxuTe BU rpaduka GyHKIMH, JUTs KOTOPOW Ha BceM oTpe3ke [a,0] ogHoBpeMeHHO BbITOI-
Hstrotest Tpu yesosust: Y<0, y' <0,

y">0.

L
L
L




1) Tonbko | 2) tonbko |l 3) tonbko 1

4) toneko lu Il 5) Toneko 1V
15. U=In(3x-y?+22%), To 3Hauenune U’ B Touke M(1,0,1) paBHO
1)1/3 2)1/5 3)3 4)5 5)6/5

16. Z=x2-5xy+2y2-2, Torna rpaauent z B Touke A(1,1) paseH...

1) 3i+j 2) i+ 3) —3i—
4) -4 5) V10
17. Isinzxdx=...

x 1. 1 9

1) ———sin2x +C 2) —cos3x +C 3) cos*x+C
2 4 3

5 X lgnorsc 5) - X _Lginox+c
2 4 2 4

MOKHO IIPpECACTAaBUTh B BUJC anre6pa1/1qec1<0171 CYMMBbI UHTCT'PAJIOB

18. HUnrerpan I 7
x> —7x

I 7(x 7) )I I7(x 7)
3>J—"+I 2 I e

5)]—— =

19. Kakoii U3 cieayronmx HHTErpaIoB MPEACTaBISET TUIONIA/Ib 3aIITPIXOBAHHON YacTh Gury-

PBl, U300paXeHHON Ha uepTexe?

Y &

1) 6" =3)—(x+3)kx

2) 2][(x+3)—(x2 —3)Hx

3) [lr® =3)—(x+3)kx

4) 3J.(x2 —x —6)dx

5)  [[0r+3)—(x* =3)kx



20. YactHoe peurenne muddepeHunanbaoro ypaBuenus Ctgx-y =2-y npu y(0)=-1 umeer

BU]L ...
1) —3+2cosx 2) 2-cosx  3) 2-3cosx
4) 2 - 3 5) —2+cosx

COSX

21. Ecnmu OHUM W3 YacTHBIX peureHuil nuddepenipansaoro ypasuenus y' —4y = -12x + 8

apigercs GyHKus y*=3x-2, To o011ee penieHre JaHHOTO YpaBHEHUS UMEET BHU]L

1) C182+Coe 2 +3x-2 2) C1624+Coe+12x-8
3) C1e%+Coe2+8-12x 4) C1%5+Coe*+3x+2
5) C1eZ+Coe2+2

22. PacctaBUTh Mpejelibl HHTSTPUPOBAHUSA B JBOMHOM HMHTEIrpae H f(x,y)dxdy mno obmactu
D

D, u300pakeHHOI1 Ha YepTexKe.

g
4 1+x /4
S 1) [dx [f(xy)dy
0 0
1
4 x/4
5 a > 2 [dr [feydy

0 0

3 [av [ 1o

0 x/4+1

4) ja’x jf(x,y)dy

0 x/4-1

4 x/2

5) [dy [ /(x,y)dx

23. YKaXUTe KaKue U3 PSAI0B CXOISATCS:

NP my > ny>

n=l N n=l1 2n—1
1) Tonpko I u I 2) Tonbko 11 3) tomwko 11
4) tonbko I 5) Tonbko [ u 1T

24. Kosddurment ag pasznoxkenns Gpyakmun f(x)=1-2x+3x3-2x° B psag Teiinopa B OKpecTHOCTH
TOUKH X=1 paBeH ...

1)0 2)5! 3)2 43 5)4



Bormpocsr 26-29 ocHoBanbl Ha cneayromieit nabopmanun: Gi, Gz, Gz — muHuM, 3a1aHHBIC
Ha mockocTd XOY ypaBHEHUSAMU:

XY

——==1 1 G
3 3 pi | 1
x*+(y-3)Y =4 st G
x:y2-4 i Gs

25Kakue U3 3THX JUHUN nepecekarT ock OX?

1) tonbko G1 1 G2 2) Tonbko G3 3) tonbko G1,G3
4) ronpko G1 5) Tosbko G2

26I'ne G1 nmepecekaer G2?
1) B I u IV uerBepTsx 2) HET TOYEK IepeceUCHUs
3) B IV uetBeptu 4) B I u 11l weTBeptu

5) B lIl uerBepTH
27. Jluamns G3 onpenenseT Ha TIOCKOCTH. . .

1) runep6omy 2) napaboiy 3) npsamyro
4) snnurnc 5) OKpy>KHOCTh

28. Bcesxkas npsamas, napauiensHas Gi, UMeeT YIJIoBoi ko3 (pUIIMeHT, paBHBIL. ..
13 2)1 3)1/3 4)-1/3 5)-1

29. Ecau S- miockocTh, mpoxoasiiast yepe3 Tpu Touku (0;-1;2),
(-2;-1;2) u (0;-1;0), TO S sBASIETCHA ...

1) mockocThio y=-1 2) IIOCKOCTBIO Z=2
3) miockoctbio XOY 4) TIOCKOCTBIO X=-2
5) mockocthio YOZ

Karoun BEPHLIX OTBE€TOB

Homep | Homep BapuanTa

sonpoca 1 2
1 4 4
2 3 1
3 4 5
4 2 5
5 1 2
6 1 4
7 5 3
8 2 4




Howmep | Homep BapuanTa
sonpoca 1 2
9 3
10 3 2
11 4 1
12 4 1
13 2 5
14 5 3
15 3 5
16 1 3
17 5 1
18 5 4
19 4 )
20 1 3
21 1 1
22 3 1
23 2 5
24 5 1
25 ) 3
26 1 2
27 5 2
28 2 2
29 5 1

7.5. IlpuMeHeHue 0AIBLHOM CHUCTEMbI
JJIS1 IPOBeIeHUsI MEPONPUATHI TEKYIIero KOHTPOJIsI
Tabnuma 7.3
[IpumeneHue 6aIbHOM CUCTEMBI IS POBEPKHU PE3YIHTATOB 00YUCHHUS
(ounast popma oOydeHUs)

Howmep @OpMBI TEKYLIETO banner mo Bugam pabot
TEeMBI KOHTPOJIA
CTYJEHTOB
P.1 CoGecenoBanue 10
P.1 30

Konmponwvnan mouxa 1

P2 CobecenoBanue 10

P.2 Koumponvnas mouxa 2 30




Tabnuna 7.4
[TpuMeHeHre OAUTBHOM CUCTEMBI IS IPOBEPKH PE3YIbTATOB O0YUCHHUS
(ouHO-320uHas (hopMa 0OyICHMS)

Howmep paznena/remsr DopMBI TEKYIIETO KOHTPOJIS Bamiel o Bugam pador,
oOyJaromuxcs BBITIOJTHAEMBIM CTyIEHTAMHU
Pa3znen 1,2 KonTposbnas padora 100

8. MEPEYEHb OCHOBHOM 1 JONOJHUTEJbHON YYEFHON
JIUTEPATYPBI U UHBIX HICTOUYHUKOB
8.1. OcHoBHas yyeOHasi IUTEPATypa

1. Beiciias maTeMatuka Jjisi 3KoHOMUCTOB [Tekcr] : yueObnuk / pen. H. III.
Kpewmep. - 4-¢ m3a1. - M. : KOHUTU, 2016. - 478[1] c.

2. Kyuep, H.A. Kypc Briciieit maTematuku : yuedHoe mocobue : [16+] / H.A.
Kyuep, O.B. Mansiuenko, A.A. Kanmanna ; KemepoBckuil rocyaapCTBEHHBIN
yHuBepcuteT. — Kemeposo : KemepoBckuil rocyaapcTBeHHbIN YHUBEpCUTET, 2019.
— Y. 1. OcHoBsl anreopsl. — 132 c. : ui. — Pexxum gocryna: no nmoganucke. — URL:
https://biblioclub.ru/index.php?page=book&id=600276

3. Kyuep, H.A. Kypc Boiciieit Marematuku : yuebHoe nocodue : [16+] / H.A.
Kyuep, O.B. Mansimienko, A.A. XKannuna ; KemepoBckuil rocyaapCTBEHHbIN
yHuBepcuteT. — KemepoBo : KeMepoBckuil rocyaapcTBeHHbI YHUBepcUTeT, 2019.
— Y. 2. Iudbdepennuansuoe ucyucieHne GyHKIui ogqHoro nepemenHoro. — 109 c.
: WL — Pexxum JIOCTYTIA: 10 IIOIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=600275

4. Marematuka : yueoHoe nocodue : [16+] / C.H. Bepuues, A.B. T'opOsbi,
O.E. Pomenko, E.A. JlebeneBa ; HoBocuOupckuii rocy1apcTBEHHbIM TEXHUYECKHMA
yHuBepcuteT. — HoBocuOupck : HoBocMOMpCKuil rocy1apcTBEHHBIN TEXHUYECKUN
yHuBepcutet, 2019. — 174 c. : un., Tabn. — Pexum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575491

5. Xamunaymmun, P.S. Matematuka: 6a3oBsiif kype : [16+] / P.S. Xamunyn-
muH, B.III. I'ynusH. — 5-e u3z., nepepab. u nomn. — Mocksa : YuuBepcuter Cunep-
rust, 2019. — 720 c. — (YHuBepcuTeTCKas cepus). — PexxuM JocTyma: mo moamnucKe.
— URL.: https://biblioclub.ru/index.php?page=book&id=571501

8.2. lonoJiHUTe/IbHAA YueOHAasi JIuTepaTypa.

1. banaun, K.B. Marematuka : yue6Hoe nocodue / K.B. banaun, B.H. Bar-
aeikoB, A.B. Pykocyes. - Mocksa : FOuutu-/lana, 2015. - 543 c. - bubauorp. B kH.

- ISBN 5-238-00980-1 ; To xe [DOnektponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=114423
2. boromonos, H. B. [IpakTrueckue 3aHsATUS IO MatemMaTuke [ Tekcr] :

yueOHoe nocooue / H. B. boromonos. - 11-e uzn. - M. : FOpaiit, 2012. - 494 [1] c.


https://biblioclub.ru/index.php?page=book&id=600276
https://biblioclub.ru/index.php?page=book&id=600275
https://biblioclub.ru/index.php?page=book&id=575491
https://biblioclub.ru/index.php?page=book&id=571501
http://biblioclub.ru/index.php?page=book&id=114423

3. BeperennukoB, B.H. Briciias maremaruka. HeonpeneneHHblidi UHTErpat:
3aJJaYHUK- MPAKTUKYM MO MAaT€MAaTHKE : y4eOHO-METOIUYECKOe MocoOre Il BbI-
MOJTHCHUSI MHAMBUAYAIbHBIX JTOMAITHKUX 3aanni : B 2 yacTsx : [16+] / B.H. Bepe-
TeHHUKOB, E.A. bpoBkuna. — Mocksa ; bepiun : Jlupekr-Menna, 2020. — Y. 2. —
146 C. — Pexxum JIocTymna: o MOJITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=598952

4. BeperennukoB, B.H. Briciias matemaTtnka. DIeMeHTHI BBICIICH anreOpbl.
Heonpenenennsiit uHTErpal : yueoHoe mocodue : B 2 vactsax : [16+] / B.H. Bepe-
TeHHUKOB. — Mocksa ; bepnun : Jupexkr-Meaua, 2020. — Y. 1. — 98 c. : ui. — Pe-
KUM JOCTYTIA: 1o [MOJIKCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=598951

5. BecenoBckas, A.3. Maremaruka: JoTMKa, MHOXKECTBa, OTOOpaskeHus. W3-
OpaHHbIE acMEKThl B AJIEMEHTAPHOM M3JIOKEHUHU : yueOHoe mocodue / A.3. Bece-
nosckas, H.b. [llenensBas ; Cankr-IlerepOyprckuii rocy1apCTBEHHBIA YHUBEPCH-
TeT. - 2-¢ u3fd., nepepad. u pon. - Cankrt-IlerepOypr : MsmarensctBo CaHKT-
[TerepOyprckoro I'ocynapctBenHoro Yuusepcurera, 2014. - 153 c. - (Bricias ma-
TeMatuka). - bubmorp. B kH. - ISBN 978-5-288-05599-7 ; To ke [DneKTpOoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458126

6. Bunorpanos, 1. M. OcnoBsl Teopun uncen / 1. M. Bunorpagos. — M. :
N3narenscTBo FOpaiit, 2019. — 102 ¢. — (Cepus : ArTonorus meiciau). — ISBN
978-5-534-09553-1.

7. Beicuiasg matemaTHKa JjIs SKOHOMHUYECcKoro OakanaBpuata [Tekcr]: yueo-
HuK u npaktukym/ nox pen. H. 1. Kpemepa. — Mocksa: FOpaiit, 2016. — 909 c.

8. Hemun, U. UI.  Maremaruka [Tekcr] : yue6Hoe nmocodue / . 1. Jlemun.
- M. : MAbnY, 2015. - 120 c.

9. Knoso, A.I'. Kypc nekuumii mo maremaruke : yueOHoe mocooue : [16+] /
A.T'. Knoso, 1.A. JIsanynosa ; KOxublil GpenepanbHblil yHHBEpCcHUTET. — PocTOB-Ha-
Hony ; Taranpor : KOxublii denepanbusiii yausepcutet, 2020. — 199 c. : un.,
rpad. — Pexum JocTymna: o MOJMUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=612217

10. Kpatkuii kypc BbICIIeil MaTeMaTtuku : yueOHuk : [16+] / K.B. banaus,
®.K. banaun, B.1. Jxeddans u ap. ; nox ool pea. K.B. banauna. — 4-e uzn.,
crep. — Mockga : JlamkoB u K°, 2020. — 512 c. : . — Pexxum pocrymna: mo noa-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=573171

11. Ky3nenos, b.T. Matematuka : yueOnuk / b.T. Ky3unenos. - 2-e u3zn., ne-
pepad. u gom. - Mocksa : FOuuTu-Jlana, 2015. - 719 c. : wi., ta6xa., rpad. - (Beic-
mee mpodeccruonanbHoe 00pa3oBaHue: DKOHOMHKA U yIipaBlieHue). - bubmuorp. B
kH. - ISBN 5-238-00754-X ; To xe [Onextponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=114717

12. Matemaruka : yue6Hoe nmocobue / M.E. bernapsin, A.H. Bamekun, B.I1O.
KBauko, E.A. ITuukypenko ; denepanbHoe rocy1apcTBeHHOE 010 1KeTHOE 00pa3o-
BaTEJIbHOE YUpeXIEHUE BBICIIET0 0Opa3oBaHusi Poccuiickuii rocyaapCTBEHHBIN
YHUBEpPCUTET mpaBocyaus ; noxa pea. A.H. Bamekuna. - MockBa : Poccuiickuit
roCyJIapCTBEHHBIN yHUBepcUTeT npaBocyaus, 2015. - Y. 1. - 184 c. : un. - bu6xa. B


https://biblioclub.ru/index.php?page=book&id=598952
https://biblioclub.ru/index.php?page=book&id=598951
https://biblioclub.ru/index.php?page=book&id=612217
https://biblioclub.ru/index.php?page=book&id=573171
http://biblioclub.ru/index.php?page=book&id=114717

kH. - ISBN 978-5-93916-473-3 ; To xe [Dnektponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=439535

13. Marematnueckuii ananu3 [Tekct] : yaeOHOe mocobue s OakaaaBpoB /
A. M. KeitmanoB u 11p. - Mockasa : FOpaiit, 2015. - 607 c.

14. Ilepenbman, A. U. )KuBas marematnka. MareMaTnyeckue paccKkasbl U ro-
aososioMku / S. U. Tlepensman. — M. : U3natensctBo FOpaiit, 2019. — 166 c. —
(Cepus : Otkpeitast Hayka). — ISBN 978-5-534-00047-4.

15. ITommoB, A. M. DKOHOMHKO-MaTeMaTH4YECKHue MeToabl U MoAenu [TekcT] :
yueOHuk / A. M. Ilonos, B. H. CoTHukoB. - 2-¢ u3n., ucrp. u goim. - M. : IOpaiir,
2014.-479 c.

16. CrexnoB, B. A. Maremaruka u ee 3HadeHHUe JJIs yeioBedecTBa / B. A.
CrexnoB. — M. : U3natensctBo FOpaiit, 2019. — 204 c. — (Cepus : AHTONOTUS
mbicin). — ISBN 978-5-534-08325-5.

17. Crenanenko, E.B. Marematuka. OCHOBHOM Kypc : ydeOHOe mocoOue /
E.B. Crenanenko, N.T. Crenanenko ; MuHucTepcTBO oOpa3oBaHusi u Hayku Poc-
cutickoit denepanuu, OeaepaibHOE TOCYIAPCTBEHHOE OI0/I)KETHOE 00pa3oBaTeIb-
HOE YUpPEKJIEHHUE BbICIIEro npodeccuoHanbHOro oopasonanus « TamOoBckuil roc-
YAAPCTBEHHBI TEXHUYECKUN yHHBepcuTeT». - TambOoB : U3garensctBo ®PI'BOY
BIIO «TT'TVY», 2015. - 252 c. : un., Tabma., cxeM. - bubmuorp. B kH.. - ISBN 978-5-
8265-1412-2 ; To e [D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444660

18. IMankun, A.C. 3agaun ¢ pelIeHUSIMU MO BBICIIEH MaTeMaTUKE, TEOPUU
BEPOSATHOCTEM, MAaTEMaTUYECKON CTAaTUCTUKE, MAaTE€MaTUYECKOMY IPOrPAMMUPO-
BaHMIO : yueOHOoe mocodue / A.C. lllankun, B.A. Illankun. — 9-e usn., crep. —
Mockaa : JlamkoB u K°, 2020. — 432 c. : wi. — (YdeOHble U3MaHus U1 OakajaB-
pOB). — Pexxum JOCTyTIa: o MIOJITTUCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=573151

19. llleBuos, I'. C. Jluneitnas anredpa [Texct] /I'. C. llleBnos. - [b. M. : 0.
u.], 2014. - 599.94 ».

20. [llunaues, B. C.Bpiciias mateMaTtuka. Y 4eOHUK U MpakTUKyM [Tekcr] :
yueOHoe nocodue / B. C. [llumaues. - 8-¢ uzn., mepepad. u mom. - M. : FOpaiir,
2014. - 447 c.

8.3. Uubie HCTOYHHUKH

1. MensitnoB A.Ml. MaremaTuyeckuil NpakTUKYyM [DJIEKTPOHHBIN pe-
cypc]: yuebHOoe mocoOue mis Bbiciie mikoisl/ MensiinoB A.W., MensiinoBa
M.A.— DnekTpoH. TekcToBbie AaHHbIe.— M.: Akagemudeckuit [Ipoekr, 2016.— 192
c.— Pexxum nmoctyma: http://www.iprbookshop.ru/60367.— 3bC «IPRbooksy.

2. Jluneiinas anreOpa [DJEKTPOHHBIN pecypc]: NMpakTUKyM. YueOHoe
noco6ue/ E.b. MansiieBa [u zip.].— DIEKTpOH. TEKCTOBbIE laHHbIe.— M.: MOCKOB-
CKUW TrOCyJIapCTBEHHBIN cTpouTenbHbld yHUBEepcuteT, ObC ACB, 2014.— 135 c.—
Pexxum nocryna: http://www.iprbookshop.ru/26858.— 9bC «IPRbooksy.


http://biblioclub.ru/index.php?page=book&id=439535
http://biblioclub.ru/index.php?page=book&id=444660
https://biblioclub.ru/index.php?page=book&id=573151

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE

9.1. Pecypchbl mH(OPMAIIHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn «AHTEepHET)

1. Marepuaisl 1o MaTemMaTuke B EquHol Koimiekiuy mudpoBbIX oOpa-
30BaTEIbHBIX pECypCOB. — URL: http://school-
collection.edu.ru/collection/matematika/

2. MOCKOBCKHMI LIEHTp HENpPEephIBHOTO MAaTeMaTHYeCKOro 00pa3o-
Bauus (MIIHMO). — URL: http://www.mccme.ru

3. OOpazoBaTenbHbli MaTeMaTtuueckuit caidt Exponenta.ru. — URL:
http://www.exponenta.ru

4, O6mepoccuiickuii matematudeckui nopran Math-Net.Ru. — URL:
http://www.mathnet.ru

5. ITopran «Bcs wMarematrmka B ogHom  Mecte». —  URL:
http://www.allmath.ru

6. JunakTudyeckue Matepualsl 1o uHpopmaTtuke u matemaruke. — URL:
http://comp-science.narod.ru

1. NuTepHeT-0ubmuoTeka (QU3MKO-MaTEMAaTHYSCKOM JIUTEpaTyphl. —
URL.: http://ilib.mccme.ru

8. MaremMaTtrka oHJIaliH: cripaBoyYHas MHGOpPMAIIKS B TIOMOIIL CTYACHTY.
—URL:  http://www.mathem.h1.ru

Q. Marematuka B apopusmax. — URL: http://matematiku.ru

9.2. TexHu4YeCKHe CPeACTBA H MPOrPaMMHOe o0ecreYeHmne

JInneH3noHHoe ¥ CBOOOAHO pacHmpoCcTpaHsieMoe NMPOrpaMMHoe odecme-
YyeHHue, B TOM

YyHCcJie 0Te4eCTBEHHOI0 POU3BO/ICTBA

1. Microsoft Windows (JinnieH3M0HHOE MPOrpaMMHoOe odecrieueHue)

2. Microsoft Office (inueH3HOHHOE MPOrPaMMHOe oOecreYeHune)

3. Google Chrome (cBO0OOAHO pacnpocTpaHsieMoe NMPOrpaMMHOe olec-
neyeHue)

4. Microsoft Visual Studio (1MueH3n0HHOE IPOrpaMMHOe o0ecreyeHmne)

5. Microsoft SQL Server Management Studio (1uuneH3noHHOE mPoO-
rpaMMHoOe

obecreueHue)

6. Microsoft Visio (JiulieH3MOHHOE POrpaMMHOe o0ecreveHne)

7. Notepad++ (cB0O0OAHO pacmpocTpaHsieMoe NMPOrpamMMHoe odecrnede-
HUeE)

8. AuTuniiaruar. By3 (JiMueH3MOHHOE TPOrPaMMHOe o0ecrevyeHune)

9. KoncyabTanT+ (JIMIEH3HOHHOE NMPOrpPaMMHOE olecledyeHHe oTeve-
CTBEHHOT0

NPOU3BOACTBA)

10. 1C:IIpeanpusitue 8.3 (JIMIeH3MOHHOE IPOrPAMMHOE O0ecIeYeHue)


https://www.google.com/url?q=http://school-collection.edu.ru/collection/matematika/&sa=D&usg=AFQjCNGy6i_EdSnDdP_p7XV8ASj3x5o9aw
https://www.google.com/url?q=http://school-collection.edu.ru/collection/matematika/&sa=D&usg=AFQjCNGy6i_EdSnDdP_p7XV8ASj3x5o9aw
https://www.google.com/url?q=http://www.mccme.ru&sa=D&usg=AFQjCNE9QcDrTIcPQznlpQ4QASOgqaoYog
https://www.google.com/url?q=http://www.exponenta.ru&sa=D&usg=AFQjCNGTodACDAI0bKQJ2nwGF2CVEf2MsA
https://www.google.com/url?q=http://www.mathnet.ru&sa=D&usg=AFQjCNHLn632UeyxgPJKGODSmiqdB2uqUw
https://www.google.com/url?q=http://www.allmath.ru&sa=D&usg=AFQjCNHPwnsnTtrRteOFUS3Efhrviwp7pQ
https://www.google.com/url?q=http://comp-science.narod.ru&sa=D&usg=AFQjCNHZ24-jVpALansCVUElpalXbDwV9A
https://www.google.com/url?q=http://ilib.mccme.ru&sa=D&usg=AFQjCNGuL7J7x0zYcp0rPu-wunjugDFfog
https://www.google.com/url?q=http://www.mathem.h1.ru&sa=D&usg=AFQjCNEzcifQyxBJVACJsVMAKLBNQU528Q
https://www.google.com/url?q=http://matematiku.ru&sa=D&usg=AFQjCNHbTZZ-uRcwz6ipUG2RpMK-Arj5ag

- MYJIBTUMEIUWHBIN MPOEKTOP U JKPAaH; NMEPCOHAIBHBIN KOMIIBIOTEP C MPO-
rpaMMHBIM oOecrieueHueM: orneparmorHas cucreMa Windows 10; oducHBIN maker
Microsoft Office 2019/2021, BkiroYarOmuii MporpaMMy MOJATOTOBKH M JIEMOH-
cTpanuu npesenrtanuit Microsoft PowerPoint;

- yueOHas Jocka (MapkepHasi).

9.3. CoBpeMeHHbIe npodeccHoHATBHBIE 0a3bl JAHHBIX U MH(OPMALU-
OHHO-CIIPABOYHbIEC CHCTEMbI

- KoHCynbTaHT+ (JUIEH3MOHHOE MPOrpaMMHOE OOECreYeHHe OTEUECTBEH-
HOT'O

IPOU3BOJICTBA);

- http://www.garant.ru (pecypcbl OTKPBITOTO JOCTYyTIA);

- 3NIEKTPOHHO-0nOIMoTeunbliee cucteMbl: DbC «YHuBepcuTerckass OnOIMo-
teka ornaiiny; (URL: https://www.biblio-online.ru/).

- OBC Jlans https://e.lanbook.com.

9.4. MaTepuaJibHO-TeXHUYECKAasi 0a3a

VYueOHble ay IUTOPUU ISl TPOBEICHUSA:

3aHSATUN JIEKIIMOHHOTO THUIIA, 00ECIIeYeHHbIE HA0OpaMu JEMOHCTPAIMOHHOTO
o0opynoBaHusl U y4eOHO-HArJISAHBIX MOCOOUH, 00ECIeUnBalOIUX TEMAaTUUECKUE
WUTIOCTPALlUM, 3aHATHM CEMUHAPCKOTO THUIIA, TPYNIOBBIX W WHIWBUILYAIbHBIX
KOHCYJIbTAIIMI, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOW aTTECTAllUH, MTOMEIICHUS
JUISL CaMOCTOSITEIIbHOM paboOThl, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO MOJKIIoueHus K cetu "MHTepHeT" u obecrieueHneM MOCTyIa B AJIEK-
TPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO0 CpPEIy OpraHU3aIlH, MOMEIIECHUS
JUTSL XpaHEHUs U TPO(PHIIaKTHYECKOTO OOCTYKUBaHUS Y4EOHOTO 000PYyI0BAHMS.

Kabunets! u npyrue nomenieHus:

JIunragoHHbBIN KAOUHET;

CnopTuBHBI 3aI;

duTtHec-3aI;

3aJ1 TSKEI0M aTIeTHKMY,

bubnuorexka;

YuTanbHBIN 347,

Kondepenii-3an;

AKTOBBIN 3211


https://www.biblio-online.ru/
https://e.lanbook.com/
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