MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn

¢dbunman ¢peaeparTbHOro rocyAapCTBEHHOTO OFOKETHOTO 00pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIETO 00pa30BaHUs
«Ky0OaHckuii TocyaapCTBEHHBIN YHUBEPCUTET»
B I. ApmaBupe

CARS >

e

Srca e 2019,

PABOYAS ITIPOT'PAMMA JUCHHUITJIMHBI

b1.5.06 Maremaruka

Hanpagsnenue noarorosku: 38.03.02 MenemxmMeHT
Hamnpasnennocts (mpoduiib): @UHAHCOBBIN MEHEIKMEHT
®dopma 00yueHus: 3a0UHas

Kpanudukanus (cTeneHs) BbITYCKHUKA: OakagaBp

Kpacnonap 2019
1



Pa60qa;1 HporpaMMa JOUCIHUITIJINHBI COCTAaBJICHA B COOTBCTCTBHUU C d)eznepaanblM
TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHJAAPTOM BBICHIETO OOpPA30BaHUs IO HAIPABICHUIO
noaroroBku 38.03.02 MenekMeHT

[Iporpammy cocTaBui:
JoneHT kadeapbl ryMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX

JHUCIATUINH, KaH/I.9KOH.HAYK
%%

«14» mag 2019 1.
JI.H. 3ankuua

PaGouass mnporpamma IucCHMIUIMHBI «MaTemaTuka» YyTBEpXKJI€Ha Ha 3acelaHuu Kageapsl
(pa3paboTunKa) TyMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX JAUCIUIINH

npotokoi Ne 11 «14» mas 2019 1.

3aBenyronmii kadeapoit (pazpadorunka) ['ypenkosa O.B.

2 £~./;
Wy & Z 2

PaGoyas mporpamma TUCIUTUTHHBI YTBEPKIEHA HA 3aceJaHUU Kadeapbl SKOHOMUKU U
MEHEIPKMEHTA (BBITYCKAIOIIEH )

IIporokon Ne 10 «14» mas 2019 1.

3aBemyrommii kKadeapou,

KaH]I. 9KOH. HayK, JI01I. ) C.I'. Kocenko

VYTBepxkeHa Ha 3acelaHuy yueOHO-MeToin4Yeckoit komuccun pummana no YI'H «Dxonomuka u
yIpaBJIEHUE»

[Tpotokomn Ne 4 «14» mas 2019 T.
[Ipencenatens YMK ¢unmana no YI'H
«DKOHOMUKA U YIPABICHUE,

KaHJ. 9KOH. HayK, JIOL. E.A. KaGaueBckas

PenenseHTsr:
Hertsapea E.A., xaHn. men. HayK, JOUEHT Kadeapsl CONMHAIBHO-TYMAHUTAPHBIX JWCIUIUINH
¢mmana @I'BOY BO «KybaHckuil rocynapcTBeHHBI YHUBEPCUTET» B I. THXOpeLKe

Yaco K.B., xann. men. Hayk, momeHt kadeapei OHJI «AMTU» — ¢uwmana ®I'BOY BO
«KyoI'TY»



1 Heau u 3aga4u M3y4YeHU s U CUMILTHHBI

1.1 Ileanb ocBoeHUS TUCHHUTLIHHBI
OCHOBHOI1 eJbI0 TUCHUILIUHBI «MaTeMaTuka» BJIsIeTCs 3ydeHue (QyHIaMEeHTalIbHbIX
NOHATHUI BBICHIEW MaTeMaTUKH; (OPMHUPOBAHUE HEOOXOIMMOTO YPOBHS MaTeMaTHYECKOH MOJ-

T'OTOBKH.

1.2 3agauu QMCUMILUIUHBI
N3yuenne pyHgaMeHTaTIbHBIX MMOHSATHN BBICIICH MaTeMaTHKH.

1.3 MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
JuciumnanHa «MaremaTuka» OTHOCHTCS K 0a3oBoii yactu bioka 1 «Jlucuurinabl (Mo-
TTyJIA)» y4eOHOTO TUTaHa.

1.4 IlepeyeHb NMJIAHHPYEMBIX Pe3yJIbTATOB 00Y4YeHHsI N0 JUCLHMILIMHE, COOTHECEH-
HBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTe/IbHOM IPOrPaMMBbI

N3ydenne nanHOW yueOHOM TUCIMILIMHBI HAITPABICHO HA (DOPMHUPOBAHHE Y 00yUYaIOIIUXCs 00-
menpodeccrnonanbHbix komneteHui (OI1K)

No Wnnexc Copep:xanue B pesynbraTe uzyyenus yaeOHON IUCIMIUIMHBL 00yYaro-
oy, | Komme- KOMIIETCHIIUU LIMECs IOJDKHBI
TEHINH 3HATh yMeTh BJIaJETh
1. OIIK-7 | cmocoOHOCTBIO peliaTh | - OCHOBHBIC - BBIOMpATh UH- | - HABBIKAMU
CTaHIapTHBIC 3a1a91 TOHATUA U yT- CTPYMECHTAJIb- MIPUMECHCHUA
poeCcCHOHANBHON BEPXKIECHUA HBIE CPEACTBA METOH0B MaTe-
ACATCIIBHOCTH Ha OC- KJIACCUYECKOro | MaTeMaTuye- MaTHYECKUE Me-

HOBE MH(OPMAITHOH-
HOU U
oubnmorpapudecKoit
KYJIBTYPBI C IPUMEHE-
HUEM WHPOPMALINOH-
HO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH U C yue-
TOM OCHOBHBIX
TpeboBanuii nHGOp™Ma-
IIMOHHOM 0e30TmacHo-
CTH

Kypca MaTema-
THUYECKUE ME-
TOZBI, COCTAB-
JIAIOLIUE TE€O-
PETUYECKYIO
OCHOBY JUJIsI
pelieHus CTaH-
JTApTHBIX 337124
npodeccuo-
HaJILHOU Jies-
TEJIBHOCTH Ha
ocHOBe HH(]OP-
MalMOHHOU U
oubnmorpadu-
YECKOU KYNbTY-
PBI C IPHMEHE-
HUeM HH)Op-

CKHE METOJBI
U1t 00paboTKH
SKOHOMUYE-
CKHMX JIaHHBIX B
COOTBETCTBHUU C
MMOCTABJIEHHOMN
3aJa4el Ha oc-
HOBe MH(OpMa-
OHOHHOU U
oubnmorpadu-
YECKOU KYNbTY-
PBI ¢ IpUMEHE-
HUEeM HH)Op-
MalMOHHO-
KOMMYHHKAIIH-
OHHBIX TEXHO-
JIOTUH U C y4e-
TOM OCHOBHBIX

TOZBI LI pele-
HUSI DKOHOMHUYE-
CKHX 3aj1ad,
pacuera 3KOHO-
MHYECKHUX U CO-
LHAAITBHO-
SKOHOMHUYECKUX
IoKaszareJiei Ha
OCHOBE HH(OP-
MAaIMoOHHOH U
o6ubaunorpaduye-
CKOM KYJBTYpPHI C
IPUMEHEHUEM
nHPOPMAITUOH-
HO-
KOMMYHHUKAIIH-
OHHBIX TEXHOJIO-

MaIMOHHO- THH U C Y4ETOM
KOMMyHHKamy- | TPeOOBaHMUA OCHOBHBIX
OHHBIX TEXHO- UHQPOPMAIMOH- | TpeOOBaHMIA HH-
JIOTHii ¥ ¢ yue- | HOM Oe30macHo- | popManoHHoM
TOM OCHOBHBIX | CTH. 0€30IacHOCTH.
TpeOoBaHMi

nH(HOPMAITNOH-
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KOMIIC- KOMIICTCHIIMH

IIMECS TOKHBI

Nupexc Coneprxanue B pesynbraTe U3yueHus yueOHOH AUCIUILUIMHBI 00y4aro-

II.I1.
TCHIIUN 3HAThb

yMeThb

BJIAIETh

HOM 0e30ImacHo-
CTH.

2 CTpyKTypa U cofepKaHue JUCHUILINHBI

2.1 PacnpenesieHue TPYA0EMKOCTH TUCHMIIMHBI 0 BHAaM padoT

OO6mast Tpy10€MKOCTh JUCIUIIIIMHBI COCTaBiseT 8 3a4. en. (288 wacos),

HUE 10 BUJaM paboT MmpeacTaBiIeHo B Tabuuie (014 ooyyarowuxcs 3P0)

UX pacmpenerne-

Bun yuebnoit paboThl Bcero Kypc
4acoB 1

KonrakTHasi paGoTa, B TOM yHcJIe: 25 25
AyAUTOPHBIE 3aHATHS (BCEro): 24 24 - - -
3aHATHS JEKIIMOHHOTO THIIA 8 8 - -
JlaGopaTopHble 3aHITHS - - -
3aHATHSI CEMUHAPCKOTr0 TUIA (CEMUHAPBI, IPAKTUYECKNE 16 16 ) ) i
3aHATHA)
WNnas koHTaKTHasA padora: 1 1
KonTtpoisb camocTositenbHOM padoTsl (KCP) - - - - -
[Tpomexxyrounas arrecramnus (MKP) 0,6 0,3 - - -
KonTtponsHas padora (KoP) 0,4 0,4 - - -
CamocrosiTeJibHasi padoTa, B TOM YHCJIe: 245,6 | 245,6
Kypcosas pabora - - - - -
[IpopaboTka yueOHOTO (TEOPETUIECKOTO) MaTepHraia 60 60 - ; ;
AHanmm3 HayYHO-METONYECKOMN JTUTEPATYPhI 62 62 - - -
Pedepar, acce 60 60 - - -
[ToaroToBKa K TEKYyIIEeMy KOHTPOJIO 63,6 63,6 - - -
KoHTpoJib: 17,4 174
IToaroroBka K 3K3aMeHy
OO0wmas TpyA0eMKOCTh | Yac. 288 288 - - -

B TOM 4McJjie KOHTAKTHAs pa- 25 25

oora

3a4. e/l 8 8




2.2 CTpyKTypa AMCUHMIIIMHBI

Pazgensl quctumumabl, n3yvdaembie Ha 1 Kypce (3aounas gpopma)

KomnuectBo yacos
No HaumenoBanue pasaenon Beero AyﬂmOpTI;aH pao- B;Tgigzzs_
JI 113 CPC
1 2 3 4 5 6
1 |[DmeMeHTHI IMHEIHOM anreGpe! 66 2 4 60
o) DNIeMEHThl MAaTEMAaTHYECKOI0 aHaIu3a 68 2 4 62
DJIeMEHThl NUCKPETHOH MaTeMaTHKA W MaTeMaTH4ecKoit| 66 2 4 60
JIOTUKHU
ONeMEHTHI TEOpUU BEPOSITHOCTEW M MaTeMaTHueckoil crta-| 70 2 4 63,6
THUCTHKHU
8 16 245,6
Umoeo no oucyunnune:

[Ipumeuanue: JI — nexuuu, [13 — npaktnueckue 3ansatus / cemunapsl, CPC — camocrosiTenbHas
pabora cTyaeHTa.

2.3 Coneprxanue pa3aejoB JUCHUNIMHBI
2.3.1 3anaTHA JeKINOHHOI0 THIIA

No HaumenoBanue Conepranue pasena ®dopma TeKylero
paznena KOHTPOJIA
2 3 4
1 |DnemeHTtsl nuHEHHON anreO-|Matpuisl n oneparuu Hajg HuMu. Onpegenutenu| Pedepart (P), Oc-
pBI 2-r0 ¥ 3-T0 TOPSAIKOB, IPOCTEHIITIE ce (D)

cBoricTBa. OOpaTHas Matpuia, popmyia

JU1st BBrYucaeHHust. CHCTEMBI JINHEHHBIX
YpaBHEHUH U CBSI3aHHbIE C HUMU ITOHSTUS.
IIpaBuno Kpamepa. Meton I'aycca (mpumeps! pe-
IIEHHs ONpEAETIEHHOMN, HEONPEAENEHHON U HECO-
BMeCTHOI cucteMm). Haxoxnenne oOpaTHOH mart-
PHILIBI METOAOM

3JIEMEHTapHBIX NpeodpazoBaHuii. CHCTEMBI
JTMHEHHBIX HepaBeHCTB. [ paguueckuii MeToxn
peleHus 3aa4 JMHEHHOI 0 IporpaMMUpPOBaHHUS.

2 |DneMmeHTH MaTeMmaTHdeckoro|DyHKIs, €€ TpaduK 1 CrocoObl 3a1aHus. Pedepar (P), Oc-
aHanusa I'paduky OCHOBHBIX 3JIEMEHTapHBIX (PYHKIHH, ce Q)
npeoOpa3oBaHus TpapuKOB GYHKIHUI.

YETHOCTD, MEPUOANIHOCTh, MOHOTOHHOCTb.
[Ipenen yncnoBoii mociaeq0BaTENLHOCTH.

IIpenen ¢ynxuuu. HempepbiBHOCTH (yHKIUHU B
Touke. TeopeMbl O Tpenenax, pacKpbITHE HEOT-
pelleEHHOCTEN, 3aMevaTesbHbIe MpEeJEbI.
AcUMITOTH TpauKOB

¢ynkumii. OmpeneneHue U TEOMETPHUESCKHMA
cMbIca npou3BoaHo#. [IpaBuna muddepeHmupo-
BaHUsI, TaONHIIA TPOU3BOTHBIX.

OKcTpeMyMBbl  (QYHKIHMH, BBITYKJIOCTh. OOmmias
cxema wuccienoBanus ¢GyHkuuu. [lepBooOpasHas
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(YHKIIH 1 HEOTPEIeIeHHBIN

nHTerpain. Tabmuma uaTErpasioB. 3aMeHa
MEPEMEHHON U MHTETPUPOBAHHE IO YACTSIM.
Onpenenénnelii uaTErpan. Haxoxnenue
miomanad (GuUrypel, OTpaHUYCHHOU TrpadruKaMu
(hyHKIHH.

JIOTUKH

DJEeMEeHThl JAUCKPETHOU Ma-
TEMAaTUKU U MaTeEMaTUYECKOU

Teopus MHOKECTB: TIOHSITHE MHOXKECTBA,
ONepaluy HaJl MHOKECTBaMHU, MOIIIHOCT,
(dhopMyiia BKIIOYCHHUH M UCKIIOUYeHUH. BuHapHBIC
OTHOIIICHHUS Y WX CBOWCTBA: pe()JICKCUBHOCTH, aH-
TUPE(IIEKCUBHOCTb,

CUMMETPUYHOCTH, aHTUCHUMMETPUYHOCTH,
TPaH3UTHBHOCTh. JEMEHTHl MaTeMaTHYeCKOH
JIOTUKHU: OCHOBHBIC JIOTMUECKHE ONepaluu, IMO-
CTpOEHHE TabIUI] HCTUHHOCTH.

I'padbr: monHsITHE, CBOWMCTBA, MPUMEHEHUE K
peuieHuto Jorudeckux 3agaad. OCHOBBI
KOMOWHATOPUKU: TpaBUjIa CyMMBEI U TIPOH3BEC-
HUS, IEPECTAHOBKH, Pa3MEIICHNs, COYETaHUS

Pedepar (P), Oc-
ce D)

THCTUKH

DJIEMEHTHI TEOPHH BEPOSITHO-
CTEH U MaTeMaTHYECKOH CTa-

CooOniTus. Kimaccnaeckoe ornpeneiieHre
BeposiTHOCTU. [IpaBuina CIOXXEHUS U YMHOXKCHHS
BepoaTrHocteil. DopMyna nosHon

BeposaTHOCTH, hopmyia beiteca. Teopema o
MOBTOPEHUU UCTIBITaHUH. JIUCKpETHBIC U
HETMIPEPBIBHBIC CIIy4YailHble BEIUYMHBIL. 3aKOH
pacnpenieieHus] JUCKPETHOW CilydyallHOW BEIUYH-
HBI U CIOCOOBI €T0 3aaHus.

MHoroyroiasHUK pacnpeneicHus. YucinoBsle xa-
PaKTEePHUCTUKHU CITyYalHBIX BEINYHH:
MaTeMaTHYECKOe OKHUIaHNe, TUCTIEPCH,

CPpCAHCC KBAAPATUICCKOC OTKJIIOHCHHC.

Pedepar (P), Oc-
ce D)

2.3.2 3aHATHSI CEMUHAPCKOI0 THIA

HaumenoBanue
pasmena

TeMaTrKa NpaKTUUECKUX 3aHATHI
(ceMHHapOB)

®dopma TekyIero
KOHTPOJISL

2

3

4

DJeMeHThl JUHEWHOHW all-

reOpEl

Martpuiiel 1 onepanu HaJ HUMH. OIpeneauTeny 2-
ro ¥ 3-ro MopsIKOB, IPOCTEHIIINE

cBoiictBa. OOpaTHas MaTpula, popmyna

1151 BeIYMCIIeHusl. CHUCTEMbI JTMHEHHbBIX

YPaBHEHUH U CBSI3aHHBIE C HUMU ITOHATHSL.

IIpaBuno Kpamepa. Meton I'aycca (mpumepsl pe-
IIEHUS] OMNpENCIEHHON, HEONpPeAeNIEHHON M Heco-
BMeCTHOU cucteM). Haxoxxaenue obpatHoil MaTpu-
(bl METOJIOM

aJIeMEHTapHBIX Npeobdpa3zoBanuii. CHCcTEMbI
JTMHEHHBIX HepaBeHCTB. | paduueckuii MmeTon
pelIeHns 3aJa4 JJMHEHHOr0 NPOrpaMMHUPOBaHMUSL.

CuryanuoHHble
3aganus (C3),
Tectuposanue (T)

DJIeMEHThl MaTEeMaTHYECKO-
IO aHaJIn3a

Oyukus, e€ rpaduk 1 crocoObl 3a1aHusl.

I'padvikr  OCHOBHBIX JJIEMEHTApHBIX (DYHKIUH,
npeoOpa3oBaHus TpapuKOB QYHKIHA.

YETHOCTD, NEPUOTUIHOCTH, MOHOTOHHOCTb.
IIpenen ynuciaoBOM MOCIEIO0BATEIBHOCTH.

[Ipenen ¢ynxnuu. HenpepblBHOCTE (QyHKIMH B

CuryarmoHHbIC
3aganus (C3)
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tTouke. TeopeMbl 0 Tpenenax, pacKpeITHe HEONpe-
NeIEHHOCTEH, 3aMedaTeNbHbIC TTPEeaeibl. ACUMIITO-
TBI TpaHIKOB

¢ysakuuii. OnpeneneHne U TeOMETPUIECKUN CMBICIT
npousBoaHoii. IlpaBuina auddepeHiupopanus,
Ta0IHIa MPON3BOIHBIX.

OKcTpeMyMbl (QYHKIMH, BHITYKJIOCTh. OOmmias cxe-
Ma wucciaemoBaHus (QyHkuuu. [lepBooOpasHas
(YHKIIMY B HEOTIpeIeTICHHBIN

uHTerpai. Tabiumia HHTErpaioB. 3aMmeHa
NEPEMEHHON U MHTETPUPOBAHHE TI0 YACTSM.
Onpenenéunslii maTETpal. HaxoxaeHme

oA (Uryphl, OrPAaHWYCHHOH Trpadukamu

¢$hyHKUUH.

3 |DneMeHTHl AUCKPETHOH Ma-|Teopust MHOXKECTB: IIOHIATHE MHOKECTBA, CutyallMOHHBIE
TEMaTUKU U MaTeMaTHue-|oNepaluy HaJ MHOXKECTBAaMU, MOIIHOCTE, 3aganus (C3)
CKOM1 JIOTUKH ¢dopMyna BKIIOYEHWH W WCKIIOYeHHH. buHapHBIE

OTHOUICHHUS ¥ MX CBOUCTBA: PeICKCUBHOCTD, aHTHU-
pedIIeKCUBHOCTb,

CUMMETPUYHOCTh, AaHTUCUMMETPUIHOCTD,
TPaH3UTHBHOCTb. DJIEMEHTHl MaTeMaTUYECKOH JO-
T'MKHM: OCHOBHBIE JIOTMUECKHME OIlepaluy, MOCTpOe-
HUe TabJIHUL UCTUHHOCTH.

I'padsl: moHsITHE, CBOWCTBA, IPUMEHEHHUE K
PELIEHHIO JIOTHYecKuX 3ana4y. OCHOBBI
KOMOUHATOPUKY: [IPaBUIa CyMMbl U IIPOU3BEICHNUS,
MIEPECTaHOBKH, pa3MEIIECHUs, COUETaHUs

4 |Dnementsl Teopuu Bepodatr-| CoOwiTus. Kitaccuueckoe omnpenenenue CuryanuoHHble
HOCTeH W Matematmdeckoii| BeposTHocTd. [IpaBuna cnoxenus m yMHOkeHHs| 3amaHus (C3)
CTaTUCTUKH BeposaTHocTe. DopMyiia noaHOH

BeposTHOCTH, (hopmyina belieca. Teopema o
MOBTOPEHUHU UCTIBITAHUH. JIUCKpETHBIE U
HENPepBIBHBIE CITydailHble BEIMYWHBI. 3aKOH pac-
MpeAesieHUs] TUCKPETHOW clydyallHON BEIWMYMHBI U
CIIOCOOBI €T0 3a/IaHusl.

MHoroyroiasHUK pacnpeneneHus. UYuciaoBeie Xa-
PaKTEPUCTUKH CITy4alHBIX BETUIHH:
MaTeMaTHYECKOe OKUIaHUE, TUCTIEPCHs,

cpeJiHee KBaIpaTHIECKOe OTKIOHEHHE.

2.3.3 JIaGopaTopHbIe 3aHATHS
JlabopaTopHble 3aHATHS YI€OHBIM IUIAHOM HE IPETyCMOTPEHBI.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBbie paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOH padoThl
o0yyarommxcsi o JMCHHUIJIMHE

IlepedyeHp yueOHO-METOAMUECKOTO 00eCIeUeH s JUCIIUILIMHEI
Ne Bun CPC 0 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3




1 |IIpopaboTka yuebHoro |(MeToAHYECKHE PEKOMEHAALMH [0 OPraHU3alUh CaMOCTOSTEIb-
(TeOpeTUYECcKOro) MaTe- |HOM paboOThl 00y4arommxcs (PacCMOTPEHBI M YTBEPIKICHBI Ha
pHana 3aceqaHuu Kadeapbl TYMaHUTAPHBIX U E€CTECTBEHHOHAYYHBIX
mucturinH punuana @I'BOY BO «KybaHckuii TocymapcTBeH-
HBI yHUBepcuTeT» B I. ApmaBupe 14 mas 2019 r., nporokon Ne

11)
2 |AHanu3 HAy4HO- Mertonuueckrue peKOMEHJAlMK 10 OpraHU3alul CaMOCTOSTENb-
METOAMYECKOM IuTepa- |HOH paboThl 0Oydarommxcs (PacCMOTPEHBI U yTBEPKACHBI Ha
TypBI 3acenaHnn Kadenpsl TyMaHUTAPHBIX W €CTECTBEHHOHAYYHBIX

mucuuuine ¢pmmana @I'bOY BO «Kybanckuii rocynapcTBeH-
HbI yHUBepcuTeT» B T. ApmaBupe 14 mas 2019 r., nporokos Ne
11);

OcHOBHasl U JOTIOJIHUTEJIbHAS JIMTEPATypa MO JTUCIUILINHE.

3 |llogroroBka pedeparos, MeToanueckue peKOMEHIAIMU [0 MOATOTOBKE, HAMHMCAHUIO U
acce nopsiiky odopmieHus pedepaTtoB U 3cce (PacCMOTPEHBI M yT-
BEPIKJIEHBI HA 3aceaHuu Kadeapsl TYMaHUTAPHBIX U €CTECTBEH-
HoHayuHbIX mucnumuiH Gunrana PI'BOY BO «Kybanckwuii ro-
CyIapCTBEHHBIH yHMBEpPCUTET» B I. ApmaBupe 14 mas 2019 r.,
npoTokoa Ne 11)

4 |BoimonHeHue KOHTPOJIb- |MeToauueckue peKOMEHAALNH 1O BBIIOJIHEHUIO KOHTPOJBHBIX
HBIX paboT paboT (paccMOTpPEHbI U YTBEPKIACHBI Ha 3acelaHuu Kadeapsl Ty-
MaHUTAPHBIX W €CTECTBEHHOHAYYHBIX IUCIMIUIMH Qumana
®OI'BOY BO «Kyb6anckwuit ['ocynapcTBeHHBIN YHUBEPCUTET» B T.
Apwmasupe 14 mas 2019 r., npotokoa Ne 11)

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOmUXCs W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIIIH:
Jis U1 ¢ HapYIICHUSIME 3PCHUS:
- B Ie4YaTHOH (opMe YBEIUUEHHBIM MIPpUPTOM,
- B (opMe 3IIEKTPOHHOTO TIOKYMEHTA.
Jlnia U1 ¢ HapyIICeHUSIMU CIyXa:
- B TIeYaTHOH Qopme,
- B (hopMe AIIEKTPOHHOIO JJOKYMEHTA.
Jist vI ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:
- B IedaTHo# dopme,
- B (QopMe 3IIEKTPOHHOTO IOKYMEHTA.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH
I/IHTepaKTI/IBHIale 3aHATUA yLIe6HI>IM IMJIaHOM HC MPECAYCMOTPCHBI.

4. OneHo4HbIe CpeacTBA VI TEKYLIEero KOHTPOJIsl YCIIeBAaeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu

4.1 ®oH OLIEHOYHBIX CPECTB /ISl IPOBEAEeHNsI TEKYIEro KOHTPOJIA
IIpumMepHbIe CUTYallHOHHbIE 32IaHUSA

1. BIuucnuTh onpeaenuTens 4-ro mopsaKa, mojIydyuB MpeABAPUTEIHHO HYJIU B KaKOH-TTH00
CTpoke (cronbie):



1 1 -2 0
1. 36 -2 5
1 0 6 4
2 3 5 -1

2. Bprancaurtn npeacii noCjacaoBaTCIbHOCTH

lim( 9n2+6n—7—3n).

n—oo
3.CKOJIBKO CYIIIECTBYET MITU3HAYHBIX YUCEI, KOTOPBIC IENATCS Ha 57

4. Pemuth cucteMy ypaBHeHH# 1o metony Kpamepa:
2x, —4x, +3x; =1,

1. 4 x —2x, +4x, =3,

3% — X, +5x;=2.

2x+3y+5z=10,

2. 3x+T7y+4z=3,

x+2y+2z= 3.

5. Hccnenyiite pyHKIMIO HAa HEMPEPBHIBHOCTh B YKAa3aHHBIX TOUKAX M MOCTPOiTE e€ rpaduk:

Foy=27%
—

, 5 =4, x,=1.

6. B smuke 15 neraneit, cpenu kotopbix 10 okpameHHbIX. COOpUIMK Hayaady M3BJIEKAET TPU
neranu. HailTu BeposSTHOCTB TOrO, YTO U3BJICYEHHBIE I€TANIN OKAXKYTCS OKpAIIEHHBIMU.

7. JlaHbl BEKTOPHI d, b U ¢ . Beluncnure: ckaasipHOE IPOU3BEIEHUE BEKTOPOB b U ¢ ; MOIYJIb

BEKTOPHOT'O IPOM3BEICHUS BEKTOPOB d, b ; CMEIIaHHOE Ipou3BeieHue d, b u ¢. [Iposepbte

OyAyT M KOJUTMHEApHBI WIIK OPTOrOHAJIBHBI KaKHe-TH00 U3 TPeX 33JaHHBIX BEKTOPOB; OYAYT JIH
KOMIUIAHAPHBI TPH 3alaHHBIX BEKTOpa?

8. C momomipio nuddepennrana Haii T TpubIKeHHoe 3HadeHne Gyrknun f(x) = x'', ecian x =
1,021.

9. llena HEKOTOPOH aKIMKU pacmpenescHa HopMalbHO. B Teuenne nmocneanero roga B 20% pado-
yux AHel 1eHa 6puta Mensble 20 py0., a B 75% pabounx nHeit oHa Obu1a 6oinbiie 25 py6. Haiitu
MaTeMaTHUYeCKOE OXKHUJAAHUE U CpeHEee KBAAPAaTUYHOE OTKIIOHEHHE LIEHBI 3TOM aKIUHU.

10. Teopus BEPOSATHOCTEU u 3JIEMEHTHI MaTeMaTU4YeCKOi CTaTHUCTUKH
B simuke Haxomutes 3 KpacHBIX M 2 OenbIX KapaHnama. HailTu BEpOsSTHOCTB, YTO Cpelu IBYX
B3SITHIX HayTaJl KapaHjamnieid OyaeT ToJbKo 1 KpacHBIi.

IIpumepHbIe TecTOBbIE 32 JaHUSA
1. MHO)k€eCTBO — 310 ...
+1) mpoun3BoJIbHAs COBOKYITHOCTh OOBEKTOB YIOPSA0UYEHHBIN HAOOP JIEMEHTOB
2) COBOKYITHOCTb YHUCEIl
3) COBOKYIHOCTb 3JIEMEHTOB, KOTOPbIE MOKHO MMPOHYMEPOBATH
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4) COBOKYITHOCTb CTPOK M CTOJIOLIOB

2. YkaxuTe crocoObl 3a1aHus (QYHKITUU:

1) maTemaTuueckuit

2) reoMeTpUYECKU

+3) aHanTHYECKUI TpadUuecKuil TaOIUIHBINA
4) onepaTopHBIi

3. OCHOBHBIE TEOPEMBI O IIPELIENaX:

+1) mpenen cyMMBI IBYX (D)yHKIIMIT paBeH CyMMeE UX MPEIeSIOB MPEAes IPOU3BEICHNUS IBYX
(GyHKLUI paBeH MPOU3BEICHHIO UX MPEJIEIOB

2) mpenen npou3BeACHNs IBYX (YHKIIUI paBeH Mpeaeny IpOU3BEICHUS HX TPOU3BOJHBIX

3) npenen qpodu paBeH Mpeaety NPOU3BOIHON YHUCIUTENS, IETICHHOMY Ha Tpees POU3BOJHOM
3HaAMEHATeJs, €M Ipe/es IPOU3BOAHON 3HAMEHATeNs He PaBEH HYJIIIO

4. IlponsBoanas ¢pyHkiuu y=tg(3*x) paBHa...
1) 1/(cos(3*x)*cos(3*x))

+2) 3/(cos(3*x)*cos(3*x))

3) 1/cos(3*x)

4) 3/cos(3*x)

5. IlpousBonHas GpyHkuu y=x+1/X paBHa...
1) x+1/(2%x)
2) 1+1/(2%*x)
3) 1+1/(x*x)
+4) 1-1/(x*x)

6. IIpu x cTpemsimemMcst K HyJIt0 X paBHOCUJIBHO ...

1) x~2

2)x

+3) 14x

4)x -1

7. Ilpenen npu X cTpeMsiieMcs K Hy o BbipaxkeHus Ln(14+x) / X paBeH ...
Do

2) 0ECKOHEUYHOCTD

+3) 1

4) Tlpenen He CyIIECTBYET

8. Kakoro poza pa3pbiB umeet GyHkimms y = (x"2-1)/(x-1)?
+1) ycTpanumblii

2) HEeyCcTpaHUMBIN IIEPBOTO poa

3) pa3pbIB BTOPOTO pojia

4) ¢byHKIMA Be3Jie HEMIpepbIBHA

9. Yka3aTh Touky neperuda pynkuun y =x"3 - 3x"2 +x - 1

1) (0:-1)
2) (-1;-6)
+3) (1; -2)

4) HeT TOUYKHU meperuda

10. Yka3arp HaKIOHHYIO acUMIITOTY GyHKIMH Yy = (X+1)"3/(x - )2
Dy=5
10



2)y=-5
3)y=-x+45

+4) y = x+5

p—

IIpumepHBIe TEMBI KOHTPOJIBHBIX PadoT:

Bapuanr 1.

' 2x
P?)X

=1,
=-4,
=5.

-3y -5z
+y -2z

Pemmte nannyro cucremy ypaBHeHH MeTosoM Kpamepa: Cx o2y 4z

JlanHyrO cucTeMy ypaBHEHHIL: a) 3aITMcaTh B MAaTPUIHOM (popMe U 3aTeM PEIINTh C 1MO-
| 4x, +5x, =8,
x, +2x, =3,

[ X =-1.

+Xx,

o +3x,
MOIIbI0 0OpaTHOM MaTpHILIbl; 0) pemuTh MeTooM [aycca:

Hccnenyiite 1aHHYIO CUCTEMY YPaBHEHU HA COBMECTHOCTH C UCIIOJIb30BAHUEM TEOPEMBI
I':|5x1 -2x, 3x; =2,
—2x,  tx, =8,
~8x, -D5x, +2x, =-4.

Kponekepa-Kanemnm u pemmre €€, eciim oHa COBMECTHa: 3

Janbl koopauHaThl BepiuH Tpeyroibuuka ABC: A(-8; -3), B(4; -12), C(8; 10). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOPpOH AB u BC 1 ux yrioBbie KO3(pPUIIUEHTHI; 3)
yroJs B B paguaHax ¢ TOYHOCTBIO 10 IBYX 3HAKOB; 4) ypaBHeHHE BbICOTEI CD U ee 1JInHY;
5) ypaBHeHUEe MenuaHbl AE 1 KOOpAUHATHI TOUKU K MepeceyeHus 3TOM MeIMaHbl C BBICO-
Toil CD; 6) ypaBHEHHE NPSAMOIL, TPOXOIALIEH uepe3 ToUuKy K MapajjiesibHO CTOPOHE AB;
7) KOOpAMHATHI TOUKHU M, pacrogoKeHHON CHMMETPUYHO TOUYKE A OTHOCUTEIBHO TPsi-
Mot CD.

Jlaubl KoOopauHAaTHI BepiiuH nupamusl ABCD: A(2 -3; 1), B(6; 1; -1), C(4; 8; -9), D(2; -
1; 2). Tpebyercs: 1) 3anmcars BekTopsl AB AC y AD B cucteMe OpT ¥ HAUTU MOZYJIU
THX BEKTOPOB; 2) HalTH yToJI MEXAY BEKTOpaMU ABy AC; ; 3) HaliTU IPOEKLUIO BEK-
TOpa AD na BEKTOP AB ; 4) HaifTH IIOmab rpanu ABC; 5) HaiiTh 00beM MUpaMUIbI
ABCD.

Janbl koopauHaTel Touek A, Bu C: A(3; -1; 5), B(7; 1; 1), C(4; -2; 1). Tpebyetcs: 1) co-
CTaBUTh KAHOHWUYECKNE YPAaBHEHUS NPSIMON AB; 2) cOCTaBUTh ypaBHEHUE IIOCKOCTH,
npoxojdiei uepe3 Touky C neprneHAuKyIIpHO TPIMON AB, U TOUKY NIepEeCceUCHHs ITOM
IUIOCKOCTH € NpsiMol AB; 3) HaiiTu paccrosiHue oT Touku C 10 npsmoi AB.

CocTaBuTh ypaBHEHHE FT€OMETPHUUECKOI0 MECTa TOUEK, PaBHOYAAJIIEHHBIX OT JaHHOU
Touku A(2; 5) u nanHou npsamoint y = 1. [lonydeHHOe ypaBHEHUE IPUBECTU K IPOCTE-
nieMy BUIY U 3aTEM MOCTPOUTH KPUBYIO.

8. Ilpennpusitue BoiyckaeT 4 BUAa NPOAYKIIMH, UCIIOJIB3Ys 5 BUJIOB ChIpbs. M3BecTHA MaT-
puia 3atpat 4 1 BEKTOp pecypcoB B. Haiitu BekTop Bbiycka X.

bG 1 2 Sb %13%]
05 5 2 8[ 0
A:Sl 3 4 7% B :HZSH
08 5 1 40 (B40
10 4 5 8} '-44{.
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Bapuanr 2.

- x -3y +z =2,
DZX +y +3z =3,
“2x - y -2z =8.

1. Pemmte nanHyro cucteMy ypaBHeHUM MetoqoM Kpamepa: -
2. JlaHHyro cUCTEeMY ypaBHEHHUH: a) 3alucaTh B MATPUUHON (hOpMe U 3aTeM PEIIUTh C Mo-
0x, +x, -3x, =3,
X, - 2x, =1,

MOLIBIO 00PaTHOI MaTpullbl; 6) pemuTh MeTooM I'aycca: Hle T2% 3% =02,

3. Hccnenyiite faHHYIO CUCTEMY YpaBHEHUM Ha COBMECTHOCTD C UCIOJIb30BAaHUEM TEOPEMBbI
+x, +3x; =0,

le -2x, -2x5 =7,

.. . { 4x, -3x, -x5 =b.

Kponekepa-Kanemnm u pemmre €€, €ciim oHa COBMECTHa:

4. Jlansl KoopaAUHATHI BepIIuH TpeyroiabHuka ABC: A(-12; -1), B(0; -10), C(4; 12). Haiitu:
1) nmuny cropoHsl AB; 2) ypaBHeHuUs cTOpoH AB n BC u ux yrioBsle K03 puuneHTs!; 3)
yroJdi B B pajraHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHEHUE BbICOTHI CD U € JJIuHY;
5) ypaBHeHue Mennuanbl AE 1 KoOpAUHAThI TOUkH K IepeceueHus ’TONH MEAUAHBI C BBICO-
toit CD; 6) ypaBHEHHE NMPAMOU, TPOXOJISIICH yepe3 TouKy K mapauieibHO CTOpoHe AB;
7) KoOpAMHATHI TOYKU M, pacro0KEHHON CUMMETPUYHO TOUYKE 4 OTHOCUTENIBHO Mps-
Mot CD.

5. Jlanbl KoopAuHATHI BepiIuH nupamuasl ABCD: A(S -1; 4) B(9; 3; -6), C(7; 10; -14),
D(5; 1; -3). Tpebyercs: 1) 3anmucatb BEKTOPHI AB, ACy AD B cucTeMe OpT Y HaWTH
MOJTYJTH STUX BEKTOPOB; 2) HAlTH YTOJ MEXKYy BEKTOpamMu ABy AC ; ; 3) HAllTH TPOEK-
LIUIO BEKTOpa AD Ha BEKTOP AB ; 4) HaiiTH IWIoIa b rpaau ABC; 5) HaliTh 00beM TH-
pamuast ABCD.

6. Jlanbel koopauHaTel Touek 4, B u C: A(-1; 2; 3), B(3; 4; -1), C(0; 1; -1). Tpebyercs: 1) co-
CTaBUTh KAHOHWYECKUE YPABHEHUS NIPAMOU AB; 2) COCTaBUTh YpaBHEHHUE TIIOCKOCTH,
npoxosuien yepes Touky C NeprneHAnKYISIpHO NpsAMOi AB, 1 TOUKY IlepeceueHus 3TON
MJIOCKOCTH C MpsiIMOM AB; 3) HaliTH paccTosgHue oT Touku C 110 IpsAMoid AB.

7. CocTaBUTh YpaBHEHHUE F€OMETPUUECKOTO MECTa TOUYEK, PABHOYJAJICHHBIX OT JaHHOU
ToukH A(-4; 3) u nanHOM npsiMol y = -1. [lonydeHHOe ypaBHEHHUE MPUBECTH K MTPOCTEM-
IeMy BUY U 3aT€M IMOCTPOUTH KPUBYIO.

8. Ilpennpusitue BoimycKaeT 4 BU1a MPOAYKIMH, UCIIOJIB3YS 5 BUJIOB ChIpbs. M3BecTHA Mat-
puua 3atpart A 1 BEeKTop pecypcoB B. Hailtu BekTop BblllycKa X.

7 1 2 3 300
0. 0O
54 7 3 7% 0620
a=ti 7 5 30 B 2545%
s 1 4 20 mElN
9 2 8 1 42
Bapuanr 3.
12x +3y -z =2,
X -y +3z =-4,

1. Pemure nannyio cuctemy ypaBHeHuit metoom Kpamepa: \ 3x +5y +z —4.
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2. JlaHHyro cUCTEeMY ypaBHEHHUH: a) 3alucaTh B MATPUUHON (hopMe U 3aTeM PEIIUTh C MO-
2%, -2x, =-3x, =3
P X, +x, +2x, =-1,

o ‘[1 2x, - Xx - X =2.
MOIIIbI0 00paTHOM MaTpHIlbl; 0) pemuTh MeToaoM ["aycca: ! 2 3

3. Hccnenyiite faHHYIO CUCTEMY YpaBHEHUM HA COBMECTHOCTD C UCIIOJIb30BAaHUEM TEOPEMBI
MBx, -x, -2x5 =1,

ﬁle +x, =5,

i 2x, -3x, =3,

Kponekepa-Kanemm u perunte e€, eciii 0Ha COBMECTHA: S =L

4. Jaubl koopAauHaThI BepiuH Tpeyroibuuka ABC: A(-5;7), B(7; -2), C(11; 20). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOpOH AB 1 BC 1 ux yrioBbie Ko3(pGUIIUeHTsI; 3)
yroJ B B paguaHax ¢ TOYHOCTBIO 10 IBYX 3HAKOB; 4) ypaBHeHHE BbICOTEI CD U ee JJInHY;
5) ypaBHeHUE MenuaHbl AE 1 KOOpAUHATHI TOUKU K MepeceueHus 3TOM MeIHaHbl C BBICO-
Toil CD; 6) ypaBHEHHE NPSAMOIL, TPOXOAALIEH uepe3 ToUuKy K MapajiesibHO CTOPOHE AB;
7) KOOpIMHATHI TOUKHU M, pacroaoKeHHON CHMMETPUYHO TOUYKE A OTHOCUTEIBHO TPsi-
mou CD.

5. Hansl koopauHatsl BepuinH nupamuasl ABCD: A(1; -4; 0), B(S; 0; -2), C(3; 7; -10), D(1;
-2; 1). TpeGyercs: 1) 3amucath BekTopsl AB | AC i AD B cucTeMe OpT Y HAUTU MOZY-
JIM OTHX BEKTOPOB; 2) HAlTH YTOJ MEXIy BEKTOpamMu ABy AC ; ; 3) HAUTH TPOEKIIUIO
BEKTOpa AD Ha BEKTOP AB ; 4) HaiiTH IWIOIIA/b rpaau ABC; 5) HaliTh 00beM MUpPaMU-
nel ABCD.

6. Jlaubel koopauHaTel Touek 4, B u C: A(2; -3; 7), B(6; -1; 3), C(3; -4; 3). Tpebyercs: 1) co-
CTaBUTh KAHOHUYECKUE YPABHEHUS NIPAMON AB; 2) COCTaBUTh YpaBHEHHUE TIIOCKOCTH,
npoxosuiel yepes Touky C NeprneHAnKYISIpHO NpsIMOil A5, 1 TOUKY IlepeceueHus 3TON
MJIOCKOCTH C MpsiIMOM AB; 3) HaliTH paccTosgHue oT Touku C 110 ipsAMoid AB.

7. CocTaBUTh YpaBHEHHE F€OMETPUUECKOTO MECTa TOUYEK, PABHOYJAJICHHBIX OT JaHHOU
Touku A(1; -1) u nanno# npsimoii y = 3. [lonydeHHOE ypaBHEHHUE MPUBECTH K TPOCTEM-
IeMy BUY U 3aT€M IMOCTPOUTH KPUBYIO.

8. Ilpennpusitue BoimycKaeT 4 BU1a MPOAYKIMH, UCIIOJIB3YS 5 BUIOB ChIpbs. M3BecTHA mMat-
puua 3atpart A u BeKTop pecypcoB B. Haiitu BekTop BblllycKa X.

9 1 2 H21H

E; 7 3 E 70

A=k 1 3 70 B=0a10

] O O ad

M 3 1 4[ 210

H e 2 s H36H
Bapuanr 4.

MBx +3y -2z =-1,

H3X +y +z =3,

1. Pemmre nanHyro cuctemy ypaBHeHui metoqom Kpamepa: H x -2y -3z =8
2. JlaHHyro cuCTeMY ypaBHEHHUH: a) 3alucaTh B MATPUUHON (hopMe U 3aTeM PEIIuTh C Mo-
-2x, -3x; =1,
P x, 1+3x, =2,

o ‘ 4x +Xx =1.
MOIIbI0 00OpaTHOM MaTpHILIbl; 0) pemuTh MeToqoM [aycca: { 2 3
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Hccnenyiite 1aHHYIO CUCTEMY YPaBHEHU HA COBMECTHOCTD C UCIIOJIb30BAHUEM TEOPEMBI
Kponekepa-Kanemnu u pemmrte €€, €ciim oHa COBMECTHa:

- 2x, +x, =1,
hx  +3x, +4x, =1,
H X, +H2x, =-2.
Janbl koopauHaThl BepiuH Tpeyroibauka ABC: A(-10; 9), B(2; 0), C(6; 22). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOpOH AB u BC 1 ux yrioBsie Ko3pGUneHTsr; 3)
yroi B B paguaHax ¢ TOYHOCTBIO 10 IBYX 3HAKOB; 4) ypaBHeHHE BbICOTEI CD U ee JJInHY;
5) ypaBHeHUE MenuaHbl AE 1 KOOpAUHATHI TOUKU K MepeceueHus 3TOM MeIMaHbl C BBICO-
toil CD; 6) ypaBHEHHE NPSAMOIL, TPOXOIALIEH uepe3 ToUuKy K MapajiesibHO CTOPOHE AB;
7) KOOpIMHATHI TOUKHU M, pacroa0KeHHON CHMMETPUYHO TOUYKE A OTHOCUTEIBHO TPsi-
Mot CD.
Janbl KoOpauHATHI BepiIuH nupamusl ABCD: A( 3;-6; 2) B(1;-2;0), C(-1; 5; -8), D(-
3; -4; 3). TpeGyercs: 1) 3ammcarh BeKTOps AB | ACy AD B cucteMe OpT U HalTU MO-
JTyJIY 3TUX BEKTOPOB; 2) HANTH Yoyl MEXAy BEKTOpaMu ABy AC; 3) HallTH POEKIINIO
BEKTOpa AD ua BEKTOP AB ; 4) HaifTH IO b rpanu ABC; 5) HaiiT 06beM nupamu-
nel ABCD.
Jansl koopauHaTel ToUek A, B u C: A(0; -2; 6), B(4; 0; 2), C(1; -3; 2). Tpebyetcs: 1) co-
CTaBUTh KAHOHMUYECKHE YPAaBHEHUS NPSIMON AB; 2) cOCTaBUTh ypaBHEHHE IIOCKOCTH,
npoxojdiei uepe3 Touky C neprneHAuKYIIpHO TPSIMON AB, ¥ TOUKY NIepeCceUeHUs ITOM
IUIOCKOCTH ¢ NpsiMol AB; 3) Haiitu paccrosinue oT Touku C 10 npsimoi AB.
CocTaBuTh ypaBHEHHE F€OMETPUUECKOIO MECTA TOYEK, PABHOYAAJIICHHBIX OT JaHHOU
Touku A(3; -4) u nanHoi npsmoil y = 2. [lonydyeHHOE ypaBHEHUE IPUBECTH K IPOCTEM-
HIEMY BUAY U 3aTEM IIOCTPOUTH KPUBYIO.

8. Ilpennpusitue BoimyckaeT 4 BUAa NPOAYKIIMH, UCIIOJIB3Ys 5 BUJIOB ChIpbs. M3BecTHA Mat-
puia 3atpat 4 1 BEKTOp pecypcoB B. Haittu BekTop Beinycka X.

p—

| 57
'3 4 1 5 0
B4 2 18 EWH
_ B =461
A_Et-, 6 1 4% 0
B 4 3 1 80
1 10 1 9=~ %‘94“
Bapuanr S.
5x -2y +z =-1,
PZX +y +2z =6,

PemnTe 1aHHyro cucTeMy ypaBHeHui Meto oM Kpamepa: ‘x -8y -z =S

JlanHyIO cuCTEMy ypaBHEHHMIL: a) 3aITMcaTh B MAaTPUIHOM (popMe U 3aTeM PEIINTh C 1MO-

2% -x, -4x, =3
le - 3x, =4,
| 2x, - 2x, =-2.

MOIIbI0 0OpAaTHOM MaTpHIIbl; 0) pemuTh MeTo oM [aycca: |
Hccnenyiite 1aHHYO CUCTEMY YPaBHEHU HA COBMECTHOCTD C UCIIOJIb30BAHUEM TEOPEMBI
Mx, -x, +3x;, =2,
X tx, -Xx3 =7,
) Fox, -2x, =L
Kponekepa-Kanemnm u pemmre €€, eciim oHa COBMECTHaA:
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4.

Jlansl koopauHath! BepiuH TpeyroiasHuka ABC: A(0; 2), B(12; -7), C(16; 15). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOpOH AB u BC 1 ux yrioBsie Ko3pGUneHTsr; 3)
yroJ B B paguaHax ¢ TOYHOCTBIO 10 IBYX 3HAKOB; 4) ypaBHeHHE BbICOTEI CD U ee JJInHY;
5) ypaBHeHUE MenuaHbl AE 1 KOOpAUHATHI TOUKU K MepeceueHus 3TOM MeIHaHbl C BBICO-
Toil CD; 6) ypaBHEHHE NPSAMOIL, TPOXOIALIEH uepe3 ToUuKy K MapajiesibHO CTOPOHE AB;
7) KOOpIMHATHI TOUKHU M, pacrogoKeHHONH CHUMMETPUYHO TOUYKE A OTHOCUTENBHO TIPsI-
Mmoit CD.

JaHbl KoopauHaTHl BepiiuH nupamusl ABCD: A( 1;1;-5), B(3 5;-7), C(1; 12; -15),
D(-1; 3; -4). TpeOyercs: 1) 3anucarh BEKTOPBI AB, ACy AD g cucteme OpT U HaWTH
MOJTYJTH STUX BEKTOPOB; 2) HAlTH YTOJ MEXKYy BEKTOpamMu ABy AC ; ; 3) HAllTH IPOEK-
LIUIO BEKTOpa AD ma BEKTOP AB ; 4) HaiiTH IWI0IIa b rpaau ABC; 5) HaliTh 00beM TH-
pamuast ABCD.

Hansl koopauHatel Touek A, Bu C: A(-3; 1; 2), B(1; 3; -2), C(-2; 0; -2). Tpebyercs: 1)
COCTaBUTh KAHOHUYECKUE YPABHEHHUS NIPSIMON AB; 2) COCTaBUTh ypaBHEHHE MIOCKOCTH,
npoxozsuiel yepes Touky C NeprneHAnKYISIpHO NpsAMOi AB, 1 TOUKY IlepeceueHus 3TON
MJIOCKOCTH C MpsiIMOM AB; 3) HaliTH paccTosgHue oT Touku C 110 ipsAMoid AB.

CocTaBUTh YpaBHEHHE T€OMETPUUECKOTO MECTA TOUYEK, PABHOYJAJICHHBIX OT JaHHOU
TOYKH A(-2; -3) 1 naHHOM npsiMol y = -1. [lonydyeHHOe ypaBHEHHE MPUBECTU K MPOCTE-
IeMy BUY U 3aT€M IMOCTPOUTH KPUBYIO.

8. IIpennpusitue BoimycKaeT 4 BU1a MPOAYKINH, UCIIOJIB3YS 5 BUIOB ChIpbs. M3BecTHA MaT-
puua 3atpart A u BEeKTop pecypcoB B. Haiitu BekTop BblllycKka X.

f—

2 4 5 13
0 o P
Mm2 2 8 7 |f’7|]
A :Hu 3 7 48 B = D65I]
06 1 4 5Q 5355
"7 6 8 15 [pof]
Bapuanr 6.

'3x +3y +2z =-1,
P2x +y -z =3,

PenmTe nanuyro cucteMy ypaBHeHui metonoM Kpamepa: cx -2y -3z =4

JlaHHYI0 cUCTeMY YpaBHEHUI: a) 3amKcaTh B MATpUYHON (hopMe U 3aTeM PELIUTH C T0-
Bx, -x, +x, =0,
X, +x, =-1
. H 3x, +x5 =-2.
MOIIbI0 0OpAaTHON MaTpHIIbl; 0) pemuTh MeTo oM [aycca: 2 3
Uccnenyiite TaHHYIO CUCTEMY YPAaBHEHUI HA COBMECTHOCTh C UCIIOJIb30BaHUEM TEOPEMBbI
X, X, X, =0,
,D3x1 +2x, +x, =0,
; g +2x, +x, =2.
Kponekepa-Kanemnnu u perute e€, eClidi OHa COBMECTHA: 3 4
Janbl koopauHaThl BepiuH Tpeyroibauka ABC: A(-9; 6), B(3; -3), C(7; 19). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOPpOH AB u BC 1 ux yrioBsie Ko3(pPUneHTsr; 3)
yrois B B paguaHax ¢ TOYHOCTBIO 10 IBYX 3HAKOB; 4) ypaBHeHHE BbICOTEI CD U ee JJInHY;
5) ypaBHeHUE MenuaHbl AE 1 KOOpAUHATHI TOUKU K MepeceueHus 3TOM MeIMaHbl C BBICO-
Toil CD; 6) ypaBHEHHE NPSAMOIL, TPOXOIALIEH uepe3 TouKy K MapajiesibHO CTOPOHE AB;
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7) KoOpAMHATBI TOYKU M, pacnooK€HHON CUMMETPUYHO TOUYKE 4 OTHOCUTENIBHO Mps-
moi CD.

JlaHbl koOpauHaThl BepinH nupamuasl ABCD: A( 4; 2; 1) B(0; 6; -3), C(-2; 13; -11),
D(-4; 4; 0). Tpebyercs: 1) 3anmucatb BEKTOPHI AB, ACy AD B cucTeMe OpT Y HAaWTH
MOJIYIIH 3THX BEKTOPOB; 2) HalTH YroJl MeXAy BEKTOpaMH ABy AC; ; 3) HaliTU POEK-
LU0 BEKTOpa AD ya BEKTOP AB ; 4) HaifTH ITOIAb rpanu ABC; 5) HaliTH 00beM -
pamuast ABCD.

Hanbl koopauHaTel ToUeK A, B u C: A(-2; 3; 1), B(2; 5; -3), C(-1; 2; -3). Tpebyercs: 1)
COCTaBUTh KAHOHUYECKHE YPABHEHUS IPSIMON AB; 2) COCTaBUTh ypaBHEHUE INIOCKOCTH,
npoxojdiei uepe3 Touky C neprneHAuKYIIpHO TPSIMON AB, ¥ TOUKY NIepeceueHUs ITOMN
IUIOCKOCTH ¢ NpsiMol AB; 3) Haiitu paccrosiHnue oT Touku C 10 npsmoi AB.

CocTaBuTh ypaBHEHHE F€OMETPUUECKOIO MECTA TOYEK, OTHOIIEHUE PACCTOSHUN KOTOPBIX
10 naHHou Touku A(6; 0) u 1o naHHOM npsMoil x = 1,5 paBHo uncny d = 2. IlonyueHnHoe
YPaBHEHHE IIPUBECTH K NIPOCTEHIIEMY BUIY U 3aTEM IIOCTPOUTH KPUBYIO.

8. Ilpennpusitue BoimyckaeT 4 BUaa NPOAYKIIMH, UCIIOJIB3Ys 5 BUJIOB ChIpbs. M3BecTHA Mat-
puia 3atpat 4 1 BEKTOp pecypcoB B. Haittu BekTop Bbinycka X.

p—

6 2 1 7 h47h
0 O 31
v 3 2 4p a=t0
A= 4 5 14 B 2537 H
OO 10 3 50 047 Q0
-8 13 7 9 100!
Bapuant 7.

12x -y +3z =,
x 2y +z =8,

PemnTe 1aHHyro cucTeMy ypaBHeHui Metoom Kpamepa: ax -3y -2z =1

JlaHHYI0 cUCTeMY YpaBHEHUI: a) 3amKcaTh B MATpUYHON (popMe U 3aTeM PELIUTH C T0-
I':|3x1 +3x, +2x; =1,
T2X, +x,  =-1,

- 2x =-2.

Xl 2

MOIIBIO 0OGPaTHON MaTpHIIBI; 6) permuTh MeTooM I'aycca: -
Hccnenyiite 1aHHyO CUCTEMY YPaBHEHU HA COBMECTHOCTH C UCIIOJIb30BAHUEM TEOPEMBI

Rx, -3x, +x3 =-4,

X  tx, -4x; =7,
K N ) Hxl +7x, -6x, =0.
poHekepa-Karemm u pemure €€, eciin OHa COBMECTHa:!

Janbl koopauHathl BepiiuH TpeyroyibHuka ABC: A(1; 0), B(13; -9), C(17; 13). Haiitu: 1)
JUIMHY CTOPOHBI AB; 2) ypaBHeHus: cTOpoH AB u BC 1 uxX yriaoBble KOXPPHUIIHEHTHI; 3)
yroJdl B B pajiraHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHEHUE BbICOTHI CD U €e JJInuHY;
5) ypaBHeHue Mennuanbl AE 1 KoOpAUHATHI TOUkH K IepeceueHus ’TOH MEAUAHBI C BBICO-
toit CD; 6) ypaBHEHHE MPAMOU, TPOXOJISIICH uyepe3 TouKy K mapauieibHO CTOpoHe AB;
7) KoOpAMHATBI TOYKU M, pacno0K€HHON CUMMETPUYHO TOYKE 4 OTHOCUTENIBHO Mps-
Mot CD.
JlaHbI KOOPAMHATHI BEPILIMH TIUPaMHIBI / ABCD: A(O 4; 3), B(4; 8; 1), C(2; 15; -7), D(0; 6;

4). Tpebyercs: 1) 3amucath BEKTOPHI AB, ACy AD B cucreme OpT ¥ HAaWTH MOIYJIH
3THUX BEKTOPOB; 2) HAWTH YTOJl MEXKYy BEKTOpaMu ABy AC ; ; 3) HATH MPOEKIUIO BEK-
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TOpa AD ua BEKTOP AB ; 4) HaifTH IOmab rpanu ABC; 5) HaliTh 00beM MUpaMUIBI
ABCD.

6. Jlanbel koopauHaTel Touek 4, B u C: A(-4; 0; 8), B(0; 2; 4), C(-3; -1; 4). Tpebyercs: 1) co-
CTaBUTh KAHOHUYECKUE YPABHEHUS NIPAMON AB; 2) COCTaBUTh YpaBHEHHUE TIIOCKOCTH,
npoxosuiel yepes Touky C NeprneHAnKYISIpHO NpsIMOi AB, 1 TOUKY IlepeceueHus 3TON
MIJIOCKOCTH C MpsiIMOM AB; 3) HalTH paccTosgHue oT Touku C 110 ipsAMoid AB.

7. CocTaBUTh YpaBHEHHE T€OMETPUUECKOTO MECTa TOUYEK, OTHOILIEHUE PACCTOSIHUN KOTOPBIX
4

1o nanHo Touku A(3; 0) u 1o nanHou npsimoit x = 3 paBHo uucny d = 1,5. [lonyuennoe
ypaBHEHUE MPUBECTHU K MPOCTEHIIEMY BUlY U 3aTEM ITOCTPOUTH KPUBYIO.
8. IIpennpusitue BoimycKaeT 4 BU1a MPOAYKIMH, UCIIOJIB3YS 5 BUJIOB ChIpbs. M3BecTHa mMat-
puua 3atpar A u BEKTop pecypcoB B. Haiitu BekTop BbllTycKa X.

'3 7 4 8
0 o HBH
05> 5 5 9 620
o 4 2 20 p=sll
08 2 9 50  ms8Q
12 8 10 6 HsaH
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Bapuanr 8.

I'x -2y +z =4,
P2x +y +3z =5,
1. Pemmte nanHyro cucteMy ypaBHeHui MmetosioM Kpamepa: Bx Ay 4z =2
2. JlaHHyro cuCTEeMY ypaBHEHHUH: a) 3alucaTh B MATPUUHON (hOpMe U 3aTeM PEIIUTh C MO-
I 2x, +x, =-2,
Dax, 43x, +ax, =1,
MOMIBIO 0OPaTHOI MaTpulibl; 6) pemuTh MeTooM I'aycca: R =3

3. MHUccnenyiite TaHHYIO CUCTEMY YPAaBHEHUI HA COBMECTHOCTh C UCITOJIb30BaHUEM TEOPEMBbI
C2x, tx, -xy =0,
s
N “5x, +2x, +x, =l
Kponekepa-Kanemnm u pemmre e€, eciii oHa COBMECTHA: © 2 3
4. JlaHbl KOOpAMHATHI BepIIMH TpeyroiabHuka ABC: A(-4; 10), B(8; 1), C(12; 23). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOpOH AB 1 BC 1 ux yrioBbie KO3(pGUIIUEHTHI; 3)
yroJs B B paguaHax ¢ TOYHOCTBIO 10 IBYX 3HAKOB; 4) ypaBHeHHE BbICOTEI CD U ee 1JInHY;
5) ypaBHeHUE MenuaHbl AE 1 KOOpAUHATHI TOUKU K MepeceueHus 3TOM MeIHaHbl C BBICO-
Toil CD; 6) ypaBHEHHE NPSAMOIL, TPOXOIALIEH uepe3 ToUuKy K MapajiesibHO CTOPOHE AB;
7) KOOpIMHATHI TOUKHU M, pacrogoKeHHON CHMMETPUYHO TOUYKE A OTHOCUTENBHO TPsi-
mou CD.
5. [anbl koopauHatel BepiinH nupamunsl ABCD: A(-2; 0; -2), B(2; 4; -4), C(0; 11; -12),
D(-2; 2; -1). TpeOyercs: 1) 3anucarh BEKTOPBI E ACy AD B cucteMe OpT U HaWTH

X, X, =5,

MOJTYJTH STUX BEKTOPOB; 2) HAlTH YTOJ MEXKy BEKTOpamMu ABy AC ; ; 3) HallTH IPOEK-
LIUIO BEKTOpa AD ma BEKTOP AB ; 4) HaiiTH IWIoIIa b rpaau ABC; 5) HaliTh 00beM TH-
pamuast ABCD.

6. Jlansel koopauHaTel Touek 4, B u C: A(1; 4; 0), B(5; 6; -4), C(2; 3; -4). Tpedyercs: 1) co-
CTaBUTh KAHOHUYECKUE YPAaBHEHUS NIPAMOU AB; 2) COCTaBUTh YpaBHEHHUE TIIOCKOCTH,
npoxosuiel yepes Touky C NeprneHAnKYISIpHO NpsAMOi AB, 1 TOUKY IlepeceueHus 3TON
MJIOCKOCTH C MpsiIMOM AB; 3) HaliTH paccTosgHue oT Touku C 110 ipsAMoid AB.

7. CocTaBUTh YpaBHEHHE T€OMETPUUECKOTO MECTa TOUYEK, OTHOILIEHUE PACCTOSIHUN KOTOPBIX
1o nanHo Touku A(10; 0) u 10 qaHHOM npsmoi x = 2,5 paBHo uucny d = 2. [lomydennoe
ypaBHEHUE MPUBECTHU K MPOCTEHIIEMY BUlY U 3aTEM MTOCTPOUTH KPUBYIO.

8. IIpennpusitue BoimycKaeT 4 BU1a MPOAYKIMH, UCIIOJIB3YS 5 BUJIOB ChIpbs. M3BecTHA mMat-
puua 3atpart A 1 BeKTop pecypcoB B. Haiitu BekTop BblllycKa X.

7 11 3 4_ 58
O [
® 7 6 50 [h2p
A= 2 4 60 0
e o B= D41
oL 4 12 30 [B2D
‘4 10 13 8 69
Bapuanr 9.

Mx -y +3z =3,
Hx +2y +z =2,

1. Pemure naHHyio cucTeMyY ypaBHEHHI MeTooM Kpamepa: Hx -3y +4z =1

18



2. JlaHHyro cUCTEeMY ypaBHEHHUH: a) 3alucaTh B MATPUUHON (hopMe U 3aTeM PEIIUTh C MO-
C2x,  +4x, +x; =5,
le - 4x, =2,

o 3x, 42X, +x, =7.
MOIIbI0 0OpaTHOM MaTpHILIbl; 0) pemuTh MeTogoM [aycca: \ ! : 3

3. MHUccnenyiite TaHHYIO CUCTEMY YPAaBHEHUI HA COBMECTHOCTh C UCITOJIb30BAaHUEM TEOPEMBbI

' 5x, +3x, +x; =0,
B X, +2x; =0,
0 X, -x, =2,
©3x,  +2x, =0.

Kponekepa-Kanemnu u pemmrte €€, eciim oHa COBMECTHa:

4. Jlanbl KoOpAUHATHI BepIIUH TpeyroiabHuka ABC: A(2; 5), B(14; -4), C(18; 18). Haiitu: 1)
JUIMHY CTOPOHBI AB; 2) ypaBHeHuUs: cTOpoH AB u BC 1 uX yriaoBble KOXQPHUIIMEHTHI; 3)
yroJdl B B pagraHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHEHUE BbICOTHI CD U € JJIuHY;
5) ypaBHeHue Mennuanbl AE 1 KoOpAUHAThI TOUkH K IepeceueHus ’TONH MEAUAHBI C BBICO-
toit CD; 6) ypaBHEHHE MPAMOU, TPOXO/ISIICH uyepe3 TouKy K mapauielbHO CTOpoHe AB;
7) KoOpAMHATBI TOYKU M, pacro0K€HHON CUMMETPUYHO TOUYKE 4 OTHOCUTENIBHO Mps-
Mot CD.

5. Hansl koopauHatsl BepinH nupamuasl ABCD: A(3; 3; -3), B(7; 7; -5), C(5; 14; -13),
D(3; 5; -2). Tpebyercs: 1) 3anmucatb BEKTOPHI AB, ACy AD B cucTeMe OpT Y HAaWTH
MOJTYJTH STUX BEKTOPOB; 2) HAlTH YTOJ MEXKYy BEKTOpamMu ABy AC ; ; 3) HATH IPOEK-
LIUIO BEKTOpa AD Ha BEKTOP AB ; 4) HaiiTH IWIoIa b rpaau ABC; 5) HaliTh 00beM TH-
pamuast ABCD.

6. Jlanbel koopauHaTel Touek 4, B u C: A(4; -4; 9), B(8; -2; 5), C(5; -5; 5). Tpebyercs: 1) co-
CTaBUTh KAHOHWYECKUE YPABHEHUS NIPAMOU AB; 2) COCTaBUTh YpaBHEHHUE TIIOCKOCTH,
npoxozsuien yepes Touky C NeprneHAnKYISIpHO NpsAMOi AB, 1 TOUKY IlepeceueHus 3TON
MJIOCKOCTH C MpsiIMOM AB; 3) HalTH paccTosgHue oT Touku C 10 IpsAMoid AB.

7. CocTaBUTh YpaBHEHHE T€OMETPUUECKOT0 MECTa TOUYEK, OTHOILIEHUE PACCTOSIHUN KOTOPBIX
1o nanHou Touku A(2; 0) u 1o manHo# npsimoit x = 4,5 paBHO unciy d = 2/3. Ilony4den-
HOE YpaBHEHHE MPUBECTH K MPOCTEUILIEMY BUIY U 3aTEM IOCTPOUTH KPUBYIO.

10. Ilpennpusrue Boimyckaer 4 BU1a NpOAYKIIMH, UCIIOIB3YS 5 BUJOB ChIpbs. M3BecTHa MaT-
puua 3atpar A 1 BEKTop pecypcoB B. Haiitu BekTop BblllycKa X.

n4 1 7 4f 0

3z 2 1 9of 0340

A=Ue 7 5 20 B 570 H

Hz 1 7 7% 0350

111 9 6 SH’ 111
Bapuanr 10.

'3x +y -2z =1,
x -2y +3z =5,

1. Pemure nannyio cuctemy ypaBHeHuit metoom Kpamepa: \ 2x 3y -z =-4.

2. JlanHyr0 CUCTEMY YpaBHCHHMI: a) 3amMcaTh B MAaTPUIHOU (POpME U 3aTeM PEIINTh C 1M0-

-Xx, -2x5 =3,
le +2x, =4,
P 2x, +x, =2

MOIIbI0 0OpaTHOM MaTpHIIbl; 0) pemuTh MeTogoM [aycca:
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3. Hccnenyiite aHHYIO CUCTEMY YPaBHEHHI Ha COBMECTHOCTH C UCIIOJIb30BAHUEM TEOPEMBI

0Xx, - 4x, +Xx, =0,

0 -

, 2X, - X, =4,
3x, -x; -2x, =0.

Kponekepa-Kanemnu u pemmure €€, eciim oHa COBMECTHA: -

4. Jaubl KoopAuHATHI BepiuH Tpeyroibuuka ABC: A(-1; 4), B(11; -5), C(15; 17). Haiitu:
1) nmuHy cTopoHbl AB; 2) ypaBHeHUs CTOPpOH AB 1 BC 1 uiX yriaoBbie KO3 GUIIUEHTHI; 3)
yroi B B paguaHax ¢ TOYHOCTBIO 10 IBYX 3HAKOB; 4) ypaBHeHHE BbICOTEI CD U ee JJInHY;
5) ypaBHeHUE MenuaHbl AE 1 KOOpAUHATHI TOUKU K MepeceueHus 3TOM MeIHaHbl C BBICO-
toil CD; 6) ypaBHEHHE NPSAMOIL, TPOXOIALIEH uepe3 ToUuKy K MapajiesibHO CTOPOHE AB;
7) KOOpIMHATHI TOUKHU M, pacroa0KeHHON CHMMETPUYHO TOUYKE A OTHOCUTEIBHO TPsi-
Mmoit CD.

5. JlaHbl KOOPAWHATHI BEPITHH TIAPAMUIbI A ABCD: A(4 -2;5), B(8; 2; 3), C(6;9; -5), D(4; 0;
6). Tpebyercs: 1) 3amucaTh BEKTOPHI AB ACy AD B cucTeMe OpT U HAWTU MOAYJIU
THX BEKTOPOB; 2) HalTH yToJI MEXAY BEKTOpaMu ABy AC; ; 3) HaliTU IPOEKLNIO BEK-
TOpa AD Ha BEKTOP AB ; 4) HaiiTH IIOA/b rpaau ABC; 5) HaliTH 00beM MUPAMUIBI
ABCD.

6. Jlanbel koopauHaTel Touek 4, B u C: A(5; 5; 4), B(9; 7; 0), C(6; 4; 0). Tpebyercs: 1) co-
CTaBUTh KAHOHUYECKUE YPAaBHEHUS NIPAMON AB; 2) COCTaBUTh ypaBHEHUE TIIOCKOCTH,
npoxosuien yepes Touky C NeprneHAuKYISIpHO NpsAMOi AB, 1 TOUKY IlepeceueHus 3TON
MJIOCKOCTH C MpsiIMOM AB; 3) HaliTH paccTosgHue oT Touku C 110 ipsAMoid AB.

7. CocTaBUTh YpaBHEHHE T€OMETPUUECKOTO MECTa TOUYEK, OTHOILIEHUE PACCTOSIHUN KOTOPBIX
1o nanHo Touku A(3; 0) u 1o manHo# npsimoit x = 12 paBHo uucny d = 0,5. [lomydennoe
ypaBHEHUE MPUBECTHU K NMPOCTEHIIEMY BUIY U 3aTEM MTOCTPOUTH KPUBYIO.

10. [Ipennpusitue BoillycKaeT 4 BuAa NPOIyKIUH, UCTIONb3Ys 5 BUAOB ChIpbsi. M3BecTHaA MaT-
puua 3atpar A u BeKTop pecypcoB B. Haiitu BekTop Bblllycka X.

'5 4 3 1y H24

0 0

M 2 4 8[ |:|40|]
A= 6 4 8 % a

% 1 2 70 220

2 9 5 8 HsH

IIpuMmepHbIe TeMbl pedepaToB:
1 3anauu, npuBosALIe K AU PepeHInaNIbHbIM YpaBHEHUSM.
2 JuddepeHnnanbable ypaBHEHHS ¢ Pa3IeIIIONIUMHICS IEPEMEHHBIM.
3 Jlunetinbie nuddepeHnanbHbIe YpaBHEHUS IEPBOTO MOPSAKA.
4.  Jluneitnsle muddepeHraIbHble YPaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMHA KO3 H-
LUEHTaMH.
5 VYpaHenus bepnyu.
6 JuckpeTHbIe clydailHble BEJIMYUHBI. PacnpeneneHne TUCKPETHON Cly4ailHON BETMYUHBI.
MaremaTnueckoe 0KHAaHUE U TUCTIEPCUS, UX CBOKCTBA.

7.  HenpepbiBHbIE ciydaliHble BeJHYMHBL. DYHKIMUS ©  IUIOTHOCTh  paclpeeseHUs
BEPOATHOCTEN. MaTeMaTnyeckoe 0KUJaHUE U JUCTIEPCUSL, UX CBOMCTBA.

8.  BwiOopounsrit meton. I'eHepanbHas U BHIOOpOYHAS] COBOKYITHOCTH.

9. Tumnsl BeiOOpok. [Tonuron u rucrorpamma.

10. Craructuueckoe pacnpeneieHrne BEIOOPKH. DOMIupriecKas (QyHKIUS pacpeecHusl.
11.  OcHOBBI MATEMaTUYECKOTO aHATN3A.

12.  OCHOBHBIE KOHIIEMIIMY MATEMATHYECKOTO MOJICIIUPOBAHUS.

13.  MaremaTnueckoe NporpaMMUpPOBaHUE: CYITHOCTb U 3HaYCHHUE.
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14.  Meronpl pelieHns TMHENHBIX YPaBHEHUH.

15.  Metoapl penieHrs HETMHENHBIX YPAaBHEHUIM.

16. OcHoBomnoJararouye KOHUEMNIUH MATeMaTHYeCKON CTaTUCTUKHU.
17.  OmnpeneneHue ypaBHEHHS IEPEXOAHOTO MpoIlecca.

18. IlpumeHeHHE KpaTHBIX TUOO TPOWHBIX HHTETPAJIOB.

19. Pemenune cMemagHEIX MaTEMAaTHYECKUX 3a1a4.

20. BbluncneHue TPUrOHOMETPUUECKUX HEPABEHCTB.

21. Marematudeckas procodus ApucToTes.

22.  OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

23. Marematuk Diliep U €ero Hay4HbI€ TPY/IbI.

24. OmpeneneHue 3KCTpeMyMOB (DYHKIIMIA MHOTHX IEPEMEHHBIX.
25. CylmHOCTh aKCMOMATUYECKOTO METO/IA.

26. JlexapT u ero MaTeMaTUYECKUE TPYAbI.

27. OCHOBHEIE KOHIIEIIMA MAaTEMaTHUKH.

28. Pa3BuTHE JOTMKM U MBIIUIEHHUS HAa ypOKaX MaTEMaTHKU.

29. CoBpeMeHHBIE OTKPBITHS B 00JIaCTH MaTEMaTHUKH.

30. TIlpenensl U MPOU3BOJHBIC: CYITHOCTh, 3HAUEHHUE, BHIYUCIICHHE.

IIpumepHbIe TEMBI 3cce

1 Vcropus nosiBieHHs anreOpbl Kak HAyKu

2 AnreOpa: OCHOBHBIC Havajla aHAIN3a

3 CBs13p MaTEMATHUKU C IPYTMMH HayKaMu

4 CriocoObl BEIYMCIICHUSI HHTETPAJIOB

5 OnpezneneHue IeMEHTApHBIX (QYHKIUN

6 JIBoliHBIE MHTETPAJIBI U MTOJISPHBIC KOOPIMHATHI

7 3anuch u BerurcieHue nuddepeHmalbHbIX YpaBHEHUH

8 Mctopus nosiBIEHUS KOMILUIEKCHBIX YU CEIl

9 CyuiHocTh TMHEWHON 3aBUCUMOCTH BEKTOPOB

10 MaremaTuueckre roJoBOJIOMKHU M UTPBIL: CYIIHOCTb, 3HaYeHUE U BUAbl OCHOBBI MaTeMaTHYe-
CKOr'0 aHaJu3a.

11 OcHOBHBIE KOHIETIIMY MAaTEMATHYECKOTO MOJICIIMPOBAHUA.

12 MaTtemaTtnueckoe nporpaMMHpOBaHHUE: CYIITHOCTb U 3HAUEHHUE.
13 MeToapbl penieHust JIMHEHHBIX YPaBHEHUM.

14 MeTopl pelieHusl HEIMHENHBIX ypaBHEHU.

15 OcHoBononararomnye KOHIENINYT MaTEMAaTHIECKON CTATUCTHKH.
16 Onpenenenue ypaBHEHUs [IEPEXOIHOTO MpoOIiECca.

17 IlpuMeHeHne KpaTHBIX JIMOO TPOHHBIX HHTETPAJIOB.

18 Permrenne cMemaHHbIX MATEMATHUECKHUX 3a0a4.

19 Beruncienrue TpUroHOMETPUYECKUX HEPABEHCTB.

20 Maremarndeckas ¢punocodus ApucToTes.

21 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYJIBI.

22 Marematuk Diliiep U €ro Hay4Hbl€ TPYABIL.

23 Onpenenenne 3KCTPeMyMOB (DYHKITUH MHOTHX TTEPEMEHHBIX.
24 CymHOCTh aKCHOMaTUYECKOT'0 METO/a.

25 JlekapT u ero MaTeMaTU4eCKHUE TPYIbI.

26 OcHOBHbIE KOHLEMIIUA MATEMATUKHU.

27 Pa3BUTHE JIOTUKHU U MBIILUICHUSI HA MATEMAaTUYECKUX 3aHATHUSX.
28 CoBpeMeHHBIE OTKPBITHS B 00JIACTH MAaTEeMaTUKU.

29 Tlpenenbl U IPOU3BOAHBIC: CYIIIHOCTh, 3HAUEHUE, BEIYMCIICHHUE.
30 Ponp MaTeMaTUKN B COBPEMEHHOM MUpE.
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10.

11

13.
14.
15.
16.
17.
18.
19.
20.

21

32.

33.

34.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeIeHUs IPOMEKYTOYHOM aTTecTAlNU
IIpumepHBIii IepeYeHb BONPOCOB /I MOATOTOBKH K 3K3aMeHYy

Anrebpanueckasi popMa KOMIUIEKCHOTO yncia. JleicTBUs Hal KOMIUIEKCHBIMHU YUCIIAMH.
Tpuronomerpudeckasi Gpopma KOMIUIEKCHOTO uncia. KommiiekcHas miockocTs. ['eomeTpu-
YyecKash MHTEpIpeTanysi, JeHCTBUSA HaJ KOMIUIEKCHBIMU YMCIaMH B TPUTOHOMETPHUUYECKOM
dbopwme.

Bo3BeneHune B CTENEHb U U3BJICUEHNE KOPHS KOMIUIEKCHBIX YHCEIL.

[TonsiTe MaTpULIBI ¥ ONIEpaliUK HaJ HUMHU. Buasl MmaTpun. @yHKIIMKA MaTpPHIL.
Omnpenenuteny MaJbIX TOPSIKOB. ANreOpandeckue JOMONHEHUsI 1 MUHOPBL. OnpeaenuTenb
n-ro nopsigka. OCHOBHBIE CBOMCTBA OMPEACITUTEIICH.

CBoiicTBa TMHEWHON 3aBUCUMOCTH U JIMHEHHON HE3aBHCHMOCTH CTPOK (CTOJIOLIOB) MaTpH-
1bl. PaHr MaTpuiisl.

[Ipenen nocnenosarenbHOCTH. CBOMCcTBA ITpenenoB. [Ipumeprl BeIUMCIEHUI.

[TepBbIii 1 BTOPOI 3aMedaTebHbIE TPEAEIIbI.

[Ipenen ¢pynkuuu, HenpeprlBHOCTD. [loHsATHE npenena ¢pyHKIMK B Touke. HempepbIBHOCTH
(YHKLNU B TOUKE U Ha OTPE3KE, CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA.

[IpousBoanas u quddepenunan. OnpeneneHre NPOU3BOAHON QYHKIIUN B TOUKE, €€ TEOMET-
puyeckuii u puznyueckuii cMbIci. [Ipon3BoaHBIC AIEMEHTAPHBIX (YHKIIAH.

. [Ipunoxxenne npousBoaHoi. [Ipasuiio Jlonurans pacKpeITHs HEONIPEAECICHHOCTEH.
12.

HccnenoBanue GyHKIHMA ¢ TOMOIIBIO TPOU3BOAHBIX. HeoOXxoauMbIe U JOCTaTOYHBIE YCIIO-
BUS DKCTpeMyMa (yHKIMU. ACUMIITOTHI UX BUBI M ypaBHeHUs. Touku nepernda u ycioBus
UX CYHIECTBOBaHHS.

Huddepennman GyHKmM oxHON nepeMeHHOM. ['eomeTprueckuii cMbICI.

Ornpezenienne cIyqaiiHOro COOBITHS.

Kakoe coObITHe Ha3bIBaETCs TIOCTOBEPHBIM, HEBO3MOYKHBIM.

Kakue coObITHS Ha3bIBaIOTCSI HECOBMECTHBIMHU.

Kakas rpymnma coObITHII Ha3bIBAETCS MTOJHOM.

Kaxue coObITHSI HA3bIBAIOTCSI PABHOBO3MOXKHBIMH.

UYto Ha3bIBAeTCS BEPOSITHOCTHIO CIIYYalHOTO COOBITHSI.

UTto Takoe OTHOCHTENIbHAS YaCTOTa CIYIaifHOTO COOBITHS.

. UTo Takoe cyMMa COOBITHIA.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Yrto Takoe mpou3BeeHUEe COOBITHH.
Yro Takoe pa3HOCTh COOBITHH.
Yrto Takoe MPOTHBOIIOIO0KHOE K4 COOBITHE.
Kak HaiiTi BepOsSTHOCTh IPOTUBOIIOJIIOKHOTO COOBITHS K A.
Yemy paBHa BEPOSTHOCTb COOBITHS JOCTOBEPHOTO.
YeMy paBHa BEpOSTHOCTH COOBITHS HEBO3MOXHOTO.
Krnaccuueckoe onpeneneHue BEpOSTHOCTHU. Y CIIOBHS €TI0 IPUMEHUMOCTH.
KomOuHaTopHOE MPaBUIIO CYyMMBI.
KomOuHaTopHOE MPaBUIIO IPOU3BEACHUS.
Omnpeznenenue yncia NepecTaHOBOK 0e3 MOBTOpeHHH 13 n aneMeHToB. DopMmyna Juist ero
HaXOXICHHUS.
Omnpenenenue yncia pa3MeneHnid 6e3 MOBTOPEHUH U3 11 3JIEMEHTOB 110 k 311eMeHTOB. Dop-
MyJia JJIs €r0 HaX0XKICHUS.
Omnpenenenue yncia coyeTanuii 6e3 MOBTOPEHUI U3 1 3JIEMEHTOB 10 k 371eMeHTOB. DopMy-
Ja ISl €T0 HaXOKICHMUSL.
OO6parnas maTpumia. MeTobl HaXOXKJIEHUs OOpaTHOW MaTpuIlbl. PereHue MaTpUYHBIX

YpaBHEHUU.

35.
36.

Teopema Jlammaca. MeTo1bl BBIYUCIIEHUSI ONPEICTUTENICH BEICOKUX MOPSIKOB.
Mertoabl HaxoxAeHUs perieHust HeBblpoxkaeHHou CJIAY: meron Kpamepa.
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37. Mertoapl HaxoxIeHUs penieHus: HeBbIpoxaeHHON CJIAY: MeTox 00paTHON MaTPHIIHI.

38. Ilpemen u mpou3BoaHas (DYHKIMM HECKOJIBKHX TMEpPEeMEHHBIX. YacTHBIE MPOM3BOIHBIE
IIEPBOrO U BTOPOT'O MOPSAKOB

39.  Juddepennuman GyHKINN HECKOIBKHX EPEMEHHBIX.

40. [TonsTre mepBooOpa3Hoii GhyHKIMH. HeonpeneaeHHbI HHTETpall, €r0 OCHOBHBIE CBOMCT-
Ba. Ta0nuiia HeompeeIeHHBIX UHTETPAJIOB.

41.  OcHOBHBIE METO/bI UHTETPUPOBAHUS HEONIPEAEIECHHBIX UHTEIPAJIOB.

42.  OmnpeneneHHbIN UHTErPajl, €ro CBOMCTBA, METO/AbI MHTErpupoBaHus. @opmyna HeroToHa-
JleitOHuma.

43.  TlpunoxxeHus omnpenenaeHHoro unterpaia. [lnomans kpuBonuHeHoi Tpanenun. Oobem
Tena.

44. Teopema croskeHHsI BEPOSITHOCTEH IBYX COBMECTHBIX COOBITHIA.

45. Teopema crokeHHsI BEPOSITHOCTEH IBYX HECOBMECTHBIX COOBITHH.

46. Onpenenenne yCI0BHOM BEPOSITHOCTH.

47. Omnpenenenne BEpOSITHOCTH HE3aBUCUMBIX COOBITHH.

48. dopmyJia MOJHON BEPOSITHOCTH. Y CJIOBUS MPUMEHUMOCTH. CBOMCTBA IPYIIIbI TUIIOTES.
49. ®opwmyna baiieca. YciioBusi NpUMEHUMOCTH.

50. dopMyna IS HaXOXKJICHUSI BEPOSTHOCTH TPOMCXOXKACHHUS XOTS OBl OJHOTO U3
n

51. HE3aBUCHUMBIX, HO COBMECTHBIX COOBITHUA A1, Az, Az ... .

52. Cxema bepHysIM: OCHOBHBIE COCTABIISIIOIINE YCIOBHS.

53. ®opmyna bepnymwiu.

54. ®opwmyia [Iyaccona. YcnoBust mpUMEHEHHUS.

55.  ®opmyna Myaspa-Jlamiaca. Y ciaoBusi IpUMEHEHUS.

56.  HnterpanpHas Teopema Jlamnaca. YcioBus NpuMeHEHUs.

57. OnHopoaHBIE M HEOAHOPOJHBIE CUCTEMbI JIMHEHHBIX ypaBHeHUW. ['eoMeTpuueckas HH-

tepapertanust CJIAY. Ilonstre coBmectHOCTH U HecoBMecTHOCTH CJIAY. CTpoeHrne MHOKeCTBa
pewennit CJIAY.

58.  Merop 'aycca pelieHus CUCTEM JTUHEWHBIX YpaBHEHUM.

59. DJIEMEHTHI aHATMTUYECKON IN€OMETPUH Ha MIIOCKOCTH U B TpocTpaHCcTBE. CUCTEMBI KOOP-
JUHAT: IEKapTOBa, KOCOYTOoIbHasl, MONspHas, cheprudeckas, muIuHApudeckas. Pannyc-BekTop.
60. Cxema bepHysIM: OCHOBHBIE COCTABIISIIOIINE YCIOBHSI.

Kputepun onenkn 3k3amMena:

[TonoxxurenbHble OLIGHKH BBHICTaBISAIOTCS, eciu kommereHIuu OIIK-7 ocBoeHbl, 00y-
YaIOLUKCS BJIaJIeeT MaTEPUAIIOM, OTBEYAET HA OCHOBHBIE U JIOMIOJIHUTENIbHBIE BOIIPOCHI.

OlLeHKa «OTJMYHO» BBICTABIISIETCS CTYJICHTY, €CJIM CTYI€HTOM JaH IOJHbIN, pa3BEepHY-
TBIA OTBET Ha MOCTABJEHHBIM BOIPOC, MOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHWUM IO TEME,
JIOKA3aTeJIbHO PACKPBITHI OCHOBHBIE TMOJ0KEHUS BOIMPOCOB; B OTBETE MPOCIEKUBACTCS YETKAs
CTPYKTYpa, JIOTUYECKAsl IMOCJIEeI0BATEIbHOCTh, OTPAXKAIONIAsl CYIIHOCTb PACKPBHIBAEMBIX MOHS-
THM, TEOPUIA, SIBJICHUM.

O1neHKa «XOpOIIO» BBICTABIISIETCS CTYIAEHTY, €CIU CTYACHTOM JaH MOJHBIN, pa3BepHY-
THI OTBET HA MTOCTABJICHHBIM BOIPOC, MOKA3aHO YMEHUE BBIICIUTh CYIIECTBEHHBIE U HECYIIECT-
BEHHbIC MPU3HAKU, PUYUHHO-CIEACTBEHHBbIE CBs3U. OTBET YETKO CTPYKTYpUPOBAH, JIOTHYEH,
M3JI0KEH JINTEPATYPHBIM A3bIKOM C HCIOJIb30BAHHUEM COBPEMEHHON MaTeMaTU4YECKOW TEPMHUHO-
J0ruu. MOryT OBITh JOMYIICHBI 2—3 HETOYHOCTH WJIM HE3HAYUTEIbHBIC OMUOKH, UCIIPABIICHHBIC
00yJaronuMcs ¢ TTOMOIIBIO TTPENO1aBaTEIIS.

O1neHKa «yA0BJETBOPUTEIBLHO» BBICTABIIACTCS MPU HEJOCTATOYHO TMOJHOM M HEIOCTa-
TOYHO pa3BEpHYTOM OTBeTe. JIornka W mociaeaoBaTEIbHOCTh W3JIOKEHHS WMEIOT HapyIICHHS.
JlonymieHsl OMMOKH B PACKPBITUH MOHATUH, yOTpeOaeHnn TepMUHOB. O0yJaromuiicss He CIio-
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co0eH CaMOCTOSITENIbHO BBIICTUTH CYIIECTBEHHBIC U HECYIIECTBEHHBIC MPU3HAKU U MPUUYUHHO-
CJICICTBEHHBIC CBSI3H. B OTBETE OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPHITh 3HaUue€HHUE 000O0IICH-
HBIX 3HAaHUH HE IT0Ka3aHo.

OneHka «He YI0BJIETBOPHUTENbHO» BbICTaBisieTcs, eciu komrereHuu OIIK-7 He oc-
BOCHBI, [P HECOOTBETCTBUH OTBETA 33JaHHOMY BOMPOCY, UCIIOJIL30BAHUU TPU OTBETE HEHAJI-
JIeKAIMX HOPMATUBHBIX U MHBIX UCTOYHUKOB, KOT/Ia OTBET MPEACTABISAET COOO0M pa3po3HEHHBIE
3HAHMS C CYIIECTBEHHBIMH OIIMOKaMH 1O Bompocy. [IpucyTcTByroT (hparMeHTapHOCTh, HEIO-
TUYHOCTh M310KeHUs. OO0yJaromuiicss HE 0CO3HAET CBsI3b 0OCYXKIAEMOTO BOIPOCca MO OHMIIETY C
IPYTUMH O0BEKTaMU AUCUUILTUHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AIUS U JI0KA3aTeIbHOCTD
U3JI0KEeHUs. J[OTTOTHUTENbHBIE M YTOYHSIONIME BOMPOCH MPEMOaBaTesiss He MPUBOIIT K KOP-
PEKIIH OTBETa 00YJarOIIErocs.

O1eHOuHBIE CpeNCTBA ISl HHBAIMUOB M JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10PO-
BB BBIOMPAIOTCS C YI€TOM MX WHANBUAYAIBHBIX IICUXO(PHU3UIECKUX 0COOCHHOCTEH.

— IpH HEOOXOIMMOCTH MHBAIKJAM U JIMIIAM C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3710DPO-
BB IPEIOCTABIISIETCS TOTIOJIHUTEIIFHOE BPEMs ISl ITOJITOTOBKHM OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH NPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUEHHsI MHBAJINIOB M JIULL C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 370POBbS IIPEAYCMATPUBACTCS MCIIOIb30BAHNE TEXHUUECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— NIpH HEOOXOIUMOCTH ISl 00YJaIOMINXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 370POBbS
U MHBAJIMJOB IpOIlelypa OLICHWBAHUS PE3yJbTaTOB OOyUEHHs MO AMCLUUIUIMHE MOXET MPOBO-
JITHCS] B HECKOJIBKO JTArloB.

[Iporenypa OneHMBAaHUS PE3yJbTATOB OOYYEHHs] WHBAIMUIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBsSI IO AMCIUITIMHE MPEIyCMaTPUBAET HpeaocTaBIeHIe HHpopManuu B
dopmax, afanTUPOBAaHHBIX K OTPAHUYCHUSAM UX 370POBbSI M BOCHPUATHS UH(OPMAIIIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMH CITyXa:

— B IIe4aTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAIOIIUXCH.

O6pa3er 6miera

unuan dpenepasbHOro rocy1apcTBEeHHOr0 01/IXKETHOI0 00Pa30BaATEJIbLHOI0O
Yupe:kIeHHs BbICIIEero 00pa3oBaHus
«Ky0aHcKuil rocyiapcTBeHHbIN YHUBEPCUTET» B I. ApMaBHpe

38.03.02 MeHeKMEHT
Hanpasnennocts (ipoduiib) — PUHAHCOBBIIA MEHEIKMEHT

Kad)e;[pa T'YMaHUTAPHBIX U €CCTCCTBCHHOHAYYHbBIX JUCITUITIINH

MareMaTHnKa

3K3AMEHAIIMOHHBINA BUIET Nel
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1. Anrebpanueckast popMa KOMIICKCHOTO yucia. J{eHCTBUS HaJ KOMIIEKCHBIMH
YHUCIIaMHU.
2 Cxema bepHynu: OCHOBHBIE COCTABIISIONINE YCIOBHUSL.

3asenyrommii kadeapoin O.B. I'ypenkoBa

S IlepeyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOI1 /1A
OCBOEHUS TUCUHHUILINHBI

5.1 OcHoBHas JIUTEpPaTypa

1. boromosnos, H. B. Maremaruka. 3amauu ¢ pemenusiMu B 2 4. YacTs 2 : yaeOHOE moco-
6ue s By3os / H. B. boromosnoB. — 2-e uzn., ucnp. u norn. — Mocksa : M3narensctBo KOpaiir,
2020. — 320 c. - URL: https://www.biblio-online.ru/viewer/matematika-zadachi-s-resheniyami-
v-2-ch-chast-2-451748#page/1

2. I'ucun, B. b. Maremaruka. [Ipaktukym : yueOHoe nocodbue /s By3oB / B. b. ['ncun,
H. III. Kpemep. — Mocksa : U3natensctBo FOpaiit, 2020. — 204 c. - URL: https://www.biblio-
online.ru/viewer/matematika-praktikum-450819#page/1

5.2 lonoaHuTeIbHAS JIUTEPaTypa:

1. Kpacc, M. C. Maremarrka B 5JKOHOMHKE: MaTeMaTUYECKHE METObl U MOJENHU [DeK-
TpOHHBINA pecypc]: yueOnuk s 6akamaBpoB / M. C. Kpacc, b. I1. Uynpsiaos; nox pea. M. C.
Kpacca. — 2-e uzn., ucnp. u non. — M.: U3narensctBo IOpaiit, 2017. — 541 c. — URL:
https://biblio-online.ru/viewer/E8366C4C-F708-41C5-AC24-3EOCCCOF4E75/matematika-v-
ekonomike-matematicheskie-metody-i-modeli#fpage/1

2. Kyzuenos b. T. Maremaruka [DeKTpOHHBIN pecypc]: y4eOHHK; 2-€ u31., mepepad. u
JIOII. - Mocksa: IOnutu-/lana, 2015. - 719 C. — URL:
http://biblioclub.ru/index.php?page=book view_red&book id=114717

5.3 [lepuoauyeckue U3IaHUsA
[Teproauyeckre U3IaHUs — HE TIPETyCMOTPEHBI.

6. Ilepeyenr pecypcoB  HHGPOPMANHOHHO-TEJIEKOMMYHUKANIMOHHOW  ceTH
«HTepHeT», B TOM 4YHCJIEe COBpeMeHHble mMpodeccHOHAIbHBIE 0a3bl [JaHHBIX U
HH(OPMaANIMOHHBIE CTIPABOYHbIE CHCTEMbI, HE0OX0AMMBbIe IJIs1 0CBOEHUS I CUMIIIMHBI

1. OBC «YuuBepcuterckas 6unbmuoreka ONLINE». — URL: www.biblioclub.ru

2. DbC u3narensctBa «Jlanb». — URL: https://e.lanbook.com

3. OBC «lOpaiit». — URL: http://www.biblio-online.ru/

4. DIEKTPOHHBIN KaTajor Hayuanoit OuOIMoTEKH KyorI'y. -
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index
5. AHanuTHYecKas i UTaTHAs 0aza «WebofScience (WoS)». -

URL:http://apps.webofknowledge.com.

6. DeKTpoHHAs ouonmnoTeKa «M3maTenbpcKoro noMa «['peOeHHIKOB» -
URL:www.egrebennikon.ru

7. Hayunas 3JICKTPOHHAS oubmmoTeKa (HOb)«eLibrary.ru». -
URL:http://www.elibrary.ru
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8. IloHOTEKCTOBBIE apXMBBI BEAYLIMX 3alaJHbIX HAay4yHBIX XXypHaJloB Ha Poccuiickoit
miaTdopme HaydHbIx xypHaaoB HOMKOH. - URL:http://archive.neicon.ru
9. basbl gannbix komnanuu «Mct Boro». - URL:http://dlib.eastview.com

10. VYuuBepcurerckas uHpopmanuonnas cucrtema POCCUA (YUC Poccus) -
URL:http://uisrussia.msu.ru

11. «DJNeKTpoHHass OumOnmoreka muccepranuii» Poccuiickoir ['ocymapcTBeHHOM
bubmuorexku (PT'B). - URL:https://dvs.rsl.ru/

12. OnektponHas  komwtekmuss — Oxchopackoro  Poccumiickoro  ®onpa. -
URL:http://lib.myilibrary.com

13. «JIekropuym TB». - URL:http://www.lektorium.tv/

14. Hanuonanenas snextponnas oubimoreka «HI3b». - URL:http://H306.pd/

15. KubepJlennnka: Hay4Has AIICKTPOHHAS oubmoTeKa. - URL:
http://cyberleninka.ru/

16. Ennnoe okHO poctyma k oOpa3oBarenbHbIM pecypcam : denepanbHas HC
cBobomnoro gocrymna. — URL: http://window.edu.ru.

17. OdunmanpHplii MHTEPHET-TIOPTAN MpaBoBor WHMopmaruu. ['ocymapcTBeHHas
cuctema npaBoBoii uHpopmanuu. — URL: http://publication.pravo.gov.ru

18. CnpaBo4yHO-IpaBOBast cucrema «KoHcynpTaHT [mroc» -

http://www.consultant.ru

7. MeToauveckne yKazaHus AJs1 00y4ar0IMXCH M0 OCBOCHUI0 TUCHMILUINHBI.

[Io xypcy mpeaycMOTpEeHO MpOBEAECHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX AAETCS
OCHOBHOHM CHCTEMaTHU3UPOBaHHBIN Marepuan. OCHOBHOMU IIENbIO JIEKLIUH ABISETCS 00ECIIeUYeHHE
TEOPETHYECKOM OCHOBBI OOyUCHHMsI, PA3BUTHE WHTEpeca K yUeOHOM MeATeTbHOCTH U KOHKPETHOM
yueOHOM IucHuIuIiHe, (GOPMUPOBAHHUE Y OOYYAIOUINXCS OPUEHTHUPOB ISl CAMOCTOSTEIHHOM
paboTHI.

[ToAroroBka K NPaKTUYECKUM 3aHSATUSIM.

[IpakTrueckue 3aHATHS OPHEHTHPOBAHBI Ha pPabOTy ¢ y4yeOHOM W TEePUOTUUYECKOMN
JTUTEPATypoH, 3HAKOMCTBO C COJEPKaHHEM, MPUHIIUIAMU U UHCTPYMEHTAMH OCYILIECTBICHUS U
pelIeHHeM OCHOBHBIX BOIIPOCOB, IPHOOPETEHUE HABBIKOB MJII CAMOCTOSTENbHBIX OLEHOK
pe3yJIbTaTOB  OLEHKH OCHOBHBIX SIBICHUM JUCHUIUIMHBL K mOpakTHYecKoMy 3aHATHIO
oOyyaronuiicss JOJDKEH OTBETUTh HA OCHOBHBIE KOHTPOJIbHBIE BOINPOCHl H3Yy4aeMOH TEMBI,
MOJIFOTOBUTH 3CCE, PEIINTh TeCThl. KpoMme Toro, cienyeT u3y4uTh TEMY IO KOHCIEKTY JIEKIUH U
Y4eOHHKY U y4eOHBIM TTOCOOUSAM U3 CITUCKA JTUTEPATYPHI.

TecTupoBaHue MO MNPEMIOKEHHBbIM TeMaM. [[OATrOTOBKa TECTUPOBAHUIO MPEAIOJaraeT
M3Y4YCHHUE MaTepPUaJIOB JICKIIUH, y4eOHOU JIUTEpaTypHhl.

BrinonHeHue CUTYallMOHHBIX 3aIaHUM — 3TO 3aJa4yM, MO3BOJISAIONINE OCBaUBAaTh MHTEI-
JIeKTyaJIbHbIE OIEpally MOCIeI0BaTENbHO B IIpolecce paboThl ¢ HHpOpMaIueil: 03HaKOMJICHHE
- IOHMMAaHUE - IPUMEHEHHE - AHAIU3 - CUHTE3 - OLICHKA.

CuryannoHHbIE 33Ja4d MO3BOJSIOT MHTErPUPOBATh 3HAHMS, IMOJIYYEHHBIE B IPOLECCE
U3YYCHHUS CMEXHBIX JHUCHUIUIMH, [peaycMaTpuBas  paclldpeHre  o0pa3oBaTeIbHOTO
IpocTpaHcTBa oOydvaromierocs. PemeHue CUTyallMOHHBIX — 33Jad, Oa3upylOIIMXCS Ha
MPUBJICYCHUH OOYYAIOMIMXCS K aKTUBHOMY Pa3pelIeHUI0 y4eOHBIX MPOOIEM, TOXKIESCTBEHHBIX
peaIbHBIM  JKU3HEHHBIM, TIO3BOJIIET  OOydYarolieMmycsi OBJaJeTh YMEHHUSIMH  OBICTpO
OpUEHTUPOBATLCSA B pazHOOOpa3HOM WH(MOPMALMU, CAMOCTOATENHHO U OBICTPO OTHICKHUBATH
HEO0OXOUMBIE Ui pPelleHUs MPOoOJIeMbl CBEIEHUS U, HAKOHELl, HAyYUThCSl aKTUBHO, TBOPUYECKU
MOJIb30BaThCS CBOUMHM 3HAHUSMH.

[IpemyioxenHbie pacdeTHBIE 3adaud (CUTYaIllMOHHBIC 3a/ladd) TPEOYIOT JIOTHYECKOTO
pasMBINUICHUSI W TPEAHA3HAYCHBI I OTPabOTKM MPAKTHYECKUX HABBIKOB BBITOJIHEHUS
pacueTroB B mpouecce ux pemeHus. [Ipy UX BBIMOJIHEHWHM HEOOXOAMMO MPOSIBUTH 3HAHUS
pacdeTHBIX METOTUK U (OPMYIL.

Pemenne cuTyallMOHHBIX 3a7ad MOXET CHOCOOCTBOBAaTh PAa3BUTHIO  HABBIKOB
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CaMOOpraHu3allid  JIeATENBHOCTH,  (OPMUPOBAHUIO  yYMEHHUS  OOBSCHSATH  SIBIICHUS
JNEHCTBUTENBHOCTH, MOBBIIIEHUIO YPOBHA (YHKLIHMOHAJIBHON TIpaMOTHOCTH, (OPMHUPOBAHUIO
KITFOYEBBIX KOMIIETEHTHOCTEH, MOJATOTOBKE K MpodeccHnoHaIbHOMY BBIOOPY, OpPHCHTALUHA B
KITIOUEBBIX IIPOOJIeMax COBPEMEHHOM KU3HHU.

[Io pesynpTaTaM TPOBEPKM CHUTYAIlMOHHBIX 3aJad MPENOJABaTeNb  yKa3bIBacT
oOyudarorieMycsi Ha OMIMOKN M HETOYHOCTH, JOMYIICHHbIE TP BBIIOJIHEHUHU 3aJlaHuM, MyTH UX
yCTpaHEHHUS.

Hamucanme scce. Dcce — BUI  CaMOCTOSTENBHOM  pabOThI  0OydYaroIIMXcCs,
NPEACTaBISIIOMUN co00i HebonbIIoe M0 00beMy M CBOOOAHOE MO KOMITO3UIIMH COYMHEHHE Ha
3aJaHHYI0O TEeMy, OTpakaioulee MOJYEPKHYTO HHIWBUIYaJIbHYIO  MO3UIHUIO  aBTOpA.
PexomeHyeMbIit 00beM 3cce — 2-3 medaTHbie CTPAHUIIBL.

Hanmcanwme pedepara — 3To BUJI CaMOCTOSATEIBLHON pabOThI 00YyJarOIIMXCSI, COACPIKAIIII
UHGOPMAIUIO, TOTIONHSIONIYI0 ¥ Pa3BUBAIONIYI0 OCHOBHYIO TEMY, H3y4aeMyl0 Ha ayIUTOPHBIX
3aHATUAX. Benyliee MecTto 3aHMMAIOT TE€MbI, MPENCTaBISAIONINE MPOPECCHOHATBHBIA HHTEpEC,
HECYIIUE JIEeMEHT HOBU3HBEI. PedeparuBHbIe MarepHanbl JOHKHBI MPEACTABISATh MHUCHMEHHYIO
MOJIeTTb TIEPBUYHOTO JIOKYMEHTAa — HAay4dHOW paboThl, MoHOrpaduu, crarbu. Pedepar moxer
BKJII0YaTh 0030p HECKOJIBKHX MCTOYHUKOB M CIY)KHTh OCHOBOH /ISl JIOKJIa/a Ha OMPEISIEHHYIO
TEMy Ha CEMUHapax.

KoHTpoabHble paboThI SBISIIOTCS OJHUM M3 0053aTeNbHBIX BHIOB CAMOCTOSITENbHON pa-
00THI O0YJAFOIITIXCSI.

Lenbt0 KOHTPOJIBHBIX paboT SABISIETCS BHIPAOOTKA Y 00ydaronierocs HaBbIKOB CaMOCTOS-
TeNbHOU paboThl; popMHpPOBaHNE HABBIKOB PAOOTHI C MUCKOM HCIIOJIB30BAHHBIX UCTOYHUKOB M
YMEHHsI IPUMEHSTh CBOHM 3HAHUS K KOHKPETHBIM CUTYAIIHSIM.

CaMocTosTenbHast paboTa o0yJaromuxcs Mo JUCHUIUIMHE BKJIIOYAET CJEIYIOIINE BUIbI
pabor:

- pabora ¢ JEKIMOHHBIM MaTepuajioM, MpedycMaTpuBaromias MpopabOTKy KOHCIEKTa
JEKIHMHA U y4eOHOH JINTepaTyphl;

- BBINOJHEHHE JOMAIIHErO 3aJaHusi, MPelyCMaTPUBAIONIMX PEHIeHHE CUTYallMOHHBIX
3a/1a4, IPOBEPSIEMbIX B YIEOHOU rpyme Ha MPaKTUICCKUX 3aHITHSIX;

- U3y4YEeHHE MaTepuaa, BHIHECEHHOTO Ha CaMOCTOSITENIbHYIO TPOPabOTKY;

- MIOATOTOBKA K MPAKTUYCCKUM 3aHATHSIM;

- HarmrcaHue pedepara Uitk cce Mo 3aJaHHON mpodeme.

Ok3ameH. OOyuaromuecss 00s3aHbI CAATh SK3aMEH B COOTBETCTBHM C PACHHCAHUEM U
y4eOHBIM TUIAHOM. ODK3aMeH SBJSETCS (OPMOH KOHTPOJS YCBOSHHS OOydJarOIIMMCS Y4eOHOM
MPOrpaMMBbI IO AUCIUILTAHE UM €€ YaCTH, BHIMOJTHEHUS pedepaTUBHBIX paboT, Icce, TECTOBBIX
3aJJaHui, YCTHOTO OIpOCa, BBHIMOJIHEHHE CHUTYAlMOHHBIX 3aJaHui. OK3aMeHbl OOBIYHO
npoBoasTcss 1o Ouseram. [lepedeHb BOMPOCOB W CUTYAlIMOHHBIX 3aJaHU (TpaKTHYECKUE
3aJaun) JOBOAATCS a0 oOywarouiuxcsi 3apaHee. [lepea sk3amMeHOM NPOBOIUTCS oOs3aTeNnbHas
KOHCYJbTAIMs. JK3aMEHAIIMOHHBIM OwWieT BKiItouaeT 2-3 Bompoca (BMECTO OJHOTO W3 HHX
3aja4da).

B ocBoeHMM AMCHMILIMHBI MHBAIMIAMHU M JIMIAMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH
310pOBbs OOJIBIIOE 3HAYEHHWE HMMEET HHAMBUAyalibHAas ydeOHas paboTa (KOHCYIbTAIlMH) —
JIONIOJTHUTEIBHOE pa3bsiICHEHUE yUeOHOro MaTepHaia.

WuauBuayanbHble KOHCYABTAMM IO MPEIMETY SIBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOIIMM MHAMBUYaIN3allUU OOy4eHHs] U YCTAHOBJICHUIO BOCIIUTATEIBHOIO KOHTAKTA
MEXJy TMpernojaBareileM H OOydYalolUIMMCsS WHBAJMIOM MM JIMIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 310POBbS.

8. llepeyenb MHGPOPMANMOHHBIX TEXHOJIOTHH, HCMOAb3YeMbIX NMPH OCYIECTBJICHUHU
00pa3oBaTeIbHOI0 Mpolecca 1Mo JUCHUIINHE.
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8.1 Ilepeyenb NHGPOPMALMOHHBIX TEXHOJIOTHIA.

- [IpenocraBnenue 1ocTyna BceM y4acTHHKaM 00pa3oBaTeIbHOTO MpoLecca K Kopropa-
TUBHOU CETH YHUBEPCUTETA U II100aIbHOM ceTu IHTepHeT.

- [IpenocraBnenue nocryna yuacTHUKaM 00pa3oBaTeIbHOIO Ipolecca uepes ceTb MH-
TEPHET K CIIPaBOYHO-TIOMCKOBBIM HH(OPMAIIHOHHBIM CHCTEMAaM.

- Ucnonws3oBanue cnenuanusupoBanHoro (OducHoe 10, rpadhuueckue, Buaeo- U ayimo-
PENaKTOpHI U Tp.) MPOrPaMMHOT0 00ecreueHus ISl TOATOTOBKH TECTOBBIX, METOJIUYECKUX U
y4eOHBIX MaTePHUAJIOB.

- Ucnonp3oBanue 0(hpuCHOTO M MyJIbTUMEIUHHOTO IIPOTPAMMHOTO 00ECTICUeHHSI

8.2 I[lepeyeHb HEOOXOAUMOTO JIUIEH3HOHHOTO TPOrPAMMHOI0 OOecneyeHusl.
— Microsoft Windows , Microsoft Office Professional Plus;

—  Gimp 2.6.16 (pacTpoBbIii TpapUUECKUil peAaKTOp);

— Inkscape 0.91 (BekTopHBIN rpadUuecKuil peaaKkTop).

— Acrobat Reader DC; Sumatra PDF ;

— Mozilla FireFox;

— Menmunanneep VLC;

— Apxwusarop 70 zip;

8.3 Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. OdunmanbHbli HHTEPHET-TIOPTAI MPaBOBOM MHPOpManuu. ['ocynapcTBeHHas cucrema
npaBoBoit nHGopMmaruu. — URL: http://publication.pravo.gov.ru.

2. Odummanbrast Poccust. CepBep opraHoB rocyaapcTBeHHOU Biactu Poccuiickoit Dene-

pauuun. — URL: http://www.gov.ru.

3. CnpaBo4yHO-IpaBOBast cucrema «KoHcynbTaHT [Tmroc». - URL:
http://www.consultant.ru.
4. Hayunas AIIEKTPOHHAS oubmmoTeKa (HOb) «eLibrary.ru». -

URL:http://www.elibrary.ru

9. MarepuajibHO-TeXHMYecKas 0a3a, HeoOXoauMas AJsl OCylIecTBJeHHsl 00pa3oBa-
TeJbHOI0 NMpoLecca no TUCHHUIINHE

MaTepI/IaHBHO—TGXHI/I‘IGCKOG obOecrieucHue JUCIHMUITIIMHBI 1 OC-

Ne Bug pa6or
HAIIEHHOCTh

1| JICKIHOHHBIC 3aHSTUS. | AYAMTOPUH ISl IPOBE/IeHHsI 3aHATHI JEKIHOHHOTO THIA:
Aynutopus 13 ocHameHa y4eOHOU MeOebIo;

Aynuropus 14 ocHamieHa y4deOHOU MeOenbio,

Aynutopus 23 ocHalieHa Yy4eOHOU MeOelblo, CTallMOHAPHBIM
MYJIbTUMEAUMHBIM KOMILJIEKCOM B COCTaBe: IIPOEKTOp, JKpaH
HAaCTEHHBIN, NEPCOHAIBHBIA KOMIBIOTEP C MPOrpaMMHBIM
obecrnieueHrneM.

Aynutopus 24 ocHareHa yueOHOM Me0embl0, CTallMOHAPHBIM
MYJIbTUMEAUNHBIM KOMIUIEKCOM B COCTABE: IIPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHATIBLHBIA KOMIBIOTEP C MPOTPAMMHBIM
o0ecIieueHueM;

Aynutopus 25 ocHamieHa  y4eOHO# MeOelbio, CTallMOHAPHBIM
MYJIbTUMEAUNHBIM KOMIUIEKCOM B COCTABE: IIPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHATIBLHBIA KOMIBIOTEP C MPOTPAMMHBIM
obOecIieueHueM;
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Aynutopust 26 ocHamieHa y4eOHOW MeOenbio, epCOHATbHbI-
MH KOMIbIOTEpaMu — 15 mT. ¢ foctynoM Kk cetu «MHTepHeT» u
o0ecriedyeHneM J0CTyna B 3JEKTPOHHYIO HH(OPMAIMOHHO-
0o0pa30BaTeNnbHyI0 CpeAy OpraHHu3aliy, MPorpaMMHOe obecrie-
YeHUE.

Aynutopus 27 ocHamieHa yd4eOHON MeOelblo, TepCOHaTbHbII
KoMmIbioTep — 15 mT. ¢ gocrynom k cetu «MHTEpHET» 1 0bec-
MEYeHUEeM JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3alluy, IporpaMMHOe olecre-
YEeHHUE;

Aynutopust 28 ocHamieHa y4eOHOW MeOenbio, epCOHATbHbI-
MH KOMIbIOTEpaMu — 18 mIT. ¢ JocTynoM K cetu «MHTepHeT» u
o0ecriedyeHneM J0CTyna B 3JEKTPOHHYIO HH(OPMAIMOHHO-
o0pa3oBaTeNnbHyI0 Cpeay OpraHHu3aliy, MPorpaMMHOe obecrie-
YeHUeE;

Aynutopus 32 ocHamieHa y4eOHON MeOeIbio;

Aynuropus 34 ocHameHa y4eOHOW MeOeNbio, CTAIIHOHAPHBIM
MYJbTUMEAUMHBIM KOMILJIEKCOM B COCTaBe: IPOEKTOp, SKpaH
HAaCTEHHBIN, IIEPCOHAIBHBIM KOMIIBIOTEP C IPOTrPaMMHBIM
obecrieueHneM; TocyaapcTBeHHas cuMBoJinka (repo P®, dumar
P®; ¢nar Kpacuomapckoro kpas, ¢ar r. ApmaBupa),
Aynutopus 35 ocHalieHa  yuyeOHOU MebOenbio;

Aymutopus 36 ocHaleHa yueOHOH MeOelbIo.

[IpakTryeckue
THUA

3aHs-

AyauTOpUM 1JIsl NPOBeAeHU 3aHATHII CeMMHAPCKOI0 THIIA
Aymutopus 13 ocHaiieHa yueOHOH MeOenbio;

Aynutopus 14 ocHareHa yueOHOM MeOenbIo;

Aynutopust 23 ocHamieHa yueOHOW MeOelnblo, CTallOHAPHBIM
MYJbTUMEANIMHBIM KOMILJIEKCOM B COCTaBe: MPOEKTOpP, IKpaH
HAaCTEHHBIM, IIEPCOHAIBHBIM KOMIIBIOTED € IIPOrPaMMHBIM
o0ecreyeHrneM.

Aynutopust 24 ocHalieHa y4eOHOM MeOenblo, CTallHOHAPHBIM
MYJIbTUMEANIHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHAJIbHBIA KOMIIBIOTED;

Aynutopus 25 ocHareHa yueOHOM Me0embl0, CTallMOHAPHBIM
MYJIbTUMEIMHHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHATIBLHBIA KOMIBIOTEP C MPOTPAMMHBIM
obOecIieueHueM;

Aynutopus 26 ocHaieHa yd4eOHOW MeOeblo, IepCOHATLHBIMHU
KoMIIploTepamMu — 15 mT. ¢ goctynoM k cetu «MHTEpHET» M
oOecrieueHUeM JIOCTyna B DJEKTPOHHYIO HWH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3alluy, IporpaMMHOe olecre-
YEeHMUE;

Aynutopust 27 ocHamieHa y4eOHOH MeOenblo, epCOHANIbHBIN
KoMIbloTep — 15 mr. ¢ nocrynom k cetu «MHTepHeT» u obec-
NEYEHUEeM JIOCTya B  D3JCKTPOHHYI0 HH(POPMALUOHHO-
o0pa3oBaTeNnbHyI0 CpeAy OpraHHu3aliy, MPorpaMMHOe obecrie-
YeHUeE;

Aynutopus 28 ocHaieHa yu4eOHOM MeOenblo, IEpCOHATbHBIMHU
KoMIIptoTepamMu — 18 mT. ¢ goctynoM k cetu «MHTepHET» M
oOecrieueHHEeM JIOCTymnma B JJEKTPOHHYIO HWH(OpPMAIMOHHO-
00pa3oBaTeNbHYI0 CpeAy OpraHH3alliuy, MPOrpaMMHOE oOectie-
YeHHE;
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Aynuropus 32 ocHaileHa y4eOHOI MeOembio;

Aynutopus 34 ocHaimieHa yuyeOHON MeOemblo, CTalmOHAPHBIM
MYyJIbTUMEANHHBIM KOMILJIEKCOM B COCTaBe: MPOEKTOp, dKpaH
HACTEHHBIN, TIEPCOHATIBHBIM KOMIBIOTEP, MPOrpaMMHOE obec-
neueHmne; rocyapcrBeHHas cuMmBoivka (repd P®, ¢umar PO;
dnar Kpacnogapckoro kpas, ¢iar r. Apmasupa),

Aymutopus 35 ocHaieHa yueOHOH MeOenbio;

Aynutopus 36 ocHareHa yueOHOW MeOenbIo;

Aynmutopust 37 ocHaiieHa yueOHOI MmeOenbro, MOCOOUs Ha-
TISAHBIE 10 WHOCTPAHHOMY SI3BIKY: y4eOHBIE MaTepHaIbI,
I[BETHBIC KAPTHI, TAOIUIIHL.

I'pynnoBele  (MHAUBU-
nyanabHble) KOHCY/IbTA-
IUU

AyIuTOpUHM AJisl TPYNNOBBIX M HHANBHIYAJIBHBIX KOHCYJIb-
TalMii:

Aynuropus 13 ocHamieHa yaeOHOI MeOembio;

Aynutopus 14 ocHamieHa yueOHO# MeOenbio,

Aynutopust 23 ocHaiieHa yueOHOW MeOelnblo, CTallOHAPHBIM
MYJbTUMEANIMHBIM KOMILJIEKCOM B COCTaBe: MPOEKTOpP, AKpaH
HAaCTEHHBIM, IIEPCOHAIBHBI KOMIIBIOTED € IIPOrPaMMHBIM
obOecIieueHueM;

Aynutopus 24 ocHareHa yaeOHOM MeOembl0, CTallMOHAPHBIM
MYJIbTUMEANIHHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIN, IEPCOHATIBHBIA KOMIBIOTEP C MPOTPAMMHBIM
obOecIieueHueM;

Aynutopus 25 ocHareHa yueOHoM Me0emblo, CTallMOHAPHBIM
MYJIbTUMEANIHHBIM KOMILUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHATIBbHBIA KOMIBIOTEP C MPOTPAMMHBIM
o0ecIieueHueM;

Aynutopus 26 ocHaieHa y4eOHOM MeOebio, IEpCOHATLHBIMU
KOMIIbloTepamMu — 15 mT. ¢ goctynoM k cetu «MHTEpHET» M
oOecrieueHHEeM JIOCTyNna B DJEKTPOHHYIO HWH(OpPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpeay OpraHHu3aliy, MPOrpaMMHOE obectie-
YeHHUE;

Aynutopust 27 ocHamieHa yueOHOH MeOenblo, TepCOHANIbHBIHN
KoMIbloTep — 15 mrt. ¢ nocrynom k cetu «MHTepHer» u obec-
MEYCHHEeM JIOCTyNa B  DJIGKTPOHHYIO  HHGOPMAIMOHHO-
o0pa3oBaTeNnbHyI0 Cpeay OpraHHu3aliy, MPorpaMMHOe obecrie-
YCHHCE;

Aynutopus 28 ocHaieHa yd4eOHOM MeOenblo, IepCOHATLHBIMHU
KoMIproTepamu — 18 mT. ¢ goctynoM k cetu «MHTEpHET» M
oOecrieueHUeM JIOCTyna B DJEKTPOHHYIO HWH(OpPMAIMOHHO-
0o0pa30BaTeNbHYI0 Cpeay OpraHH3alliy, MPOrpaMMHOE obectie-
YEeHMUE;

Aynuropus 32 ocHaileHa y4eOHOI MeOembio;

Aynutopus 34 ocHaimieHa yuyeOHON MeOemblo, CTalmOHAPHBIM
MYyJIbTUMEANHHBIM KOMILJIEKCOM B COCTaBe: MPOEKTOp, dKpaH
HAaCTEHHBIN, NEPCOHAIBHBIA KOMIBIOTEP C MPOrpaMMHBIM
obecrneueHrneM; ToCyIapCTBEHHAs! CHMBOJINKA;

Aynutopus 35 ocHareHa yueOHOM MeOenblo;

Aynutopust 36 ocHaleHa yueOHOH MeOelbio;

Aynutopuss 37 ocHameHa y4eOHOW MeOenbio, MaTepHallbl,
[[BETHBIC KAPTHI, TAOIUIIBL.
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Texkymuii  KOHTpOIIb,
IIPOMEXKYTOUYHAsA aTTe-
cTanus

AYyIUTOPHM JJISl TeKyIIero KOHTPOJIA M TPOMEKYTOYHOI
aTTecTalMu:

Aymutopus 13 ocHaieHa yueOHOH MeOenbio;

Aynutopus 14 ocHamieHa yueOHO# MeOenbio,

Aynutopust 23 ocHaiieHa yueOHOW MeOelnbio, CTallMOHAPHBIM
MYJbTUMEANIMHBIM KOMILJIEKCOM B COCTaBe: MPOEKTOpP, AKpaH
HAaCTEHHBIM, IIEPCOHAIBHBIM KOMIIBIOTED € IIPOrPaMMHBIM
00€eCIIEUEeHHEM;

Aynutopus 24 ocHalieHa yueOHOi MeOelblo, CTallMOHAPHBIM
MYJIbTUMEANIHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHAJIbHBIA KOMIIBIOTED;

Aynutopus 25 ocHareHa yueOHoM Me0emblo, CTallMOHAPHBIM
MYJIbTUMEIHMHHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIN, IEPCOHATIBHBIA KOMIBIOTEP C MPOTPAMMHBIM
o0ecIieueHueM;

Aynutopus 26 ocHaiieHa yu4eOHOM MeOenblo, TIepCOHATLHBIMHU
KoMIIbloTepamMu — 15 mT. ¢ goctynoM k cetu «MHTEpHET» M
oOecrieueHHEeM JIOCTyna B DJEKTPOHHYIO HWH(OpPMAIMOHHO-
00pa30BaTeNbHYI0 CpeAy OpraHH3alliy, MPOrpaMMHOE obectie-
YeHHe.

Aynutopust 27 ocHamieHa yueOHOH MeOenblo, epCOHANIbHBIH
KoMIploTep — 15 mrt. ¢ nocrynom k cetu «MHTepHer» u obec-
NEYEHUEeM JIOCTyla B  D3JCKTPOHHYI0 HH(POPMALUOHHO-
o0pa3oBaTeNnbHyI0 Cpeay OpraHHu3aliy, MPorpaMMHOe obecrie-
YeHUeE;

Aynutopus 28 ocHaieHa yu4eOHOW MeOenblo, IepCOHATbHBIMU
KoMIIproTepamMu — 18 mT. ¢ goctynoM k cetu «MHTEpHET» M
oOecrieueHHEeM JIOCTyna B DJEKTPOHHYIO HWH(OpPMAIMOHHO-
00pa30BaTeNbHYI0 CpeAy OpraHHu3alliy, MPOrpaMMHOE obectie-
YEeHHUE;

Aynuropus 32 ocHaileHa y4eOHOI MeOembio;

Aynutopus 34 ocHaiieHa yuyeOHON MeOemblo, CTalmOHAPHBIM
MYJIbTUMEIMMHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, dKpaH
HAaCTEHHBIN, NEPCOHAIBHBIA KOMIBIOTEP C MPOrpaMMHBIM
o0ecrieyeHneM; rocyaapcTBeHHas cuMBoiiuka (repd P®, ¢uar
P®; ¢mar Kpacnomapckoro kpas, ¢uar r. ApMaBupa);
Aymutopus 35 ocHaieHa yueOHOH MeOenbio;

Aynutopus 36 ocHarieHa yueOHOM MeOenbo;

Aynmutopust 37 ocHamieHa y4uyeOHOM MeOenblo; MocoOust Ha-
[NIAJHBIE 10 WHOCTPAHHOMY SI3BIKY: YyueOHBbIE MaTepHalbl,
I[BETHBIC KAPThI, TAOIUIIBL.

CamocrosTenbHas pa-
oora

IToMemeHust 1J1 CaMOCTOATEILHON padoThl, ¢ padouuMu
MeCTaMM, OCHALIEHHBIMUA KOMIIIOTEPHOH TEXHUKOM C
BO3MO’KHOCTBIO MOJAK/II0YeHUsI K ceTH «UHTepHeT» H
of0ecrneyeHueM 0CTYNA B 3JIEKTPOHHYI0 HH(POPMALIMOHHO-
o0pa3oBaTe/IbHYIO Cpeay OPraHU3aAlNu:

[Tomemenue A caMocTOsTENbHON paboThl Ne 18 ocHamieHo
y4eOHON MeOenblo, TEPCOHAIbHBIMUA KOMIbIOTEpaMu — 4 IT.,
OJIUH U3 MEPCOHATBHBIX KOMIBIOTEPOB, OCHAILEH HaKJIAJKaMU
Ha KJIaBuatypy co mpudrom bpaiins, KoloHKaMu U HayUTHU-
KaMH, JJIEKTPOHHOM IPOrpaMMOM [UIsl YTEHHUS BCIyX TEKCTO-
BbIX (haiinoB «bamabonka» ¢ CHHTE3aTOPOM PEYH C OTKPBITHIM
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ucxoaasiM kogom RHVoice. M@V, nporpammHoe obecriede-
HUE; CIICIMAIIM3UPOBAHHAS MeOEIb: CTeIUIaKU OUOIMOTEUHEIE,
mKad KapTOTeUHbIH, OuMOINOTEeYHbIH cToN-0apbep Kadeapa s
BBIJIAYH JIUTEPATYPHI.
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