MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuun
¢dbunman ¢peaeparTbHOro roCyAapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHUS
BBICIIET0 00pa30BaHUs
«KybaHCKuli TocyIapCTBEHHBIN YHUBEPCUTET)
B I. ApmaBupe

B .

S5 v H/ e

froSs s e VIBRPKIATO:

FESEE5 nadany Hp"('jpé‘kTOp o padore ¢ puananaMu
Mo Ze el RIS e ot e

'-»\_;», % o, e R EBnoxkumos A.A.
' «3b¥ aBrycra 2018r.

'

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

b1.5.06 Marematuka

Hanpasnenue noarotosku: 38.03.02 MeHemkMEeHT
Hanpasnennocts (mpoduiis): @UHAHCOBBIN MEHEKMEHT
®dopma 00yueHus: 3a09Has

KBanuduxanus (creneHb) BhITyCKHUKA: OaKaaBp

Kpacnonap 2018

1



Pa60qa;1 HporpaMMa JOUCIHUTIIIINHBI COCTAaBJICHA B COOTBCTCTBHU C (I)e;[epaanLIM
TrOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHJAAPTOM BBICHIETO OOpPAa30BaHUs IO HAIPABICHUIO
noaroroBku 38.03.02 MenemkMeHT

[Tporpammy cocTaBui:
KaHJI. TIe]l. HayK, CTapIINi IpernoiaBaTeib
KadeIpsl T'yMaHUTAPHBIX U €CTECTBEHHO-HAYYHBIX
JTUCUHUTLITAH
«27» aBrycra 2018 r.
g I'A. AnekcansH
/ ; " '
4, V7 ol d ) =
v

PaGouass mnporpamma JUCHMIUIMHBI «MaremaTuka» yTBepXkKJIe€Ha Ha 3acelaHuM Kadeapsl
(pa3paboTurKa) ryMaHUTAPHBIX U €CTECTBEHHO-HAYYHBIX TUCIHILIHH

nportokoi Ne 2 «27» aBrycra 2018 .

3aBenyrommii kadenpoii (paspadorunka) ['ypenkosa O.B.

/
7

Ny 2225

Pabouas nporpamma quCHUIUIMHBI YTBEPKIEHA HA 3aceJaHuM KadeIpbl SIKOHOMUKH U
MEHEPKMEHTa (BBITyCKaroIeil)

[Tpotoxon Ne 1 «27» aBrycra 2018 .

3aBenyromuii kadenpoi,

KaHJ. 9KOH. HayK, JI01l. ) C.I. Kocenko

VYTBepxkaeHa Ha 3aceJaHnuU yueOHO-MeToInuecKor komuccuu ¢unnana mo YI'H «9xonomuka u
yTIpaBJICHUE»

ITporoxon Ne 1 «27» aBrycra 2018 r.

[Tpencenarens YMK ¢unuana no YI'H

«OKOHOMHUKA U yIIPaBICHUEY, 20/

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

PeuenseHTsr:
HertspeBa E.A., xaHja. mei. HaykK, TOLEHT Kadeapbl COLMAIbHO-TYMaHUTAPHBIX JUCHUILUINH
¢mmana @I'BOY BO «KybaHCcKuit rocynapcTBeHHBIH YHUBEPCUTET» B I. THXOpelKe

Yacos K.B., xann. men. Hayk, moueHT kadenpst OHJl «AMTU» — ¢umuana ®I'BOY BO
«KyoI'TY»



1 He.]'ll/l 1 3aJa491 U3YYCHUSA TUCHUIIJINHBI

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOIi HeJIbI0 TUCIUILTUHB «MaTemMaTukay sSBJseTCs u3ydeHue (yHIaMeHTaIbHbIX
HOHATUI BbICHIEW MaTeMaTUKH; (OPMHUPOBAHUE HEOOXOIUMOIO YPOBHS MaTeMaTHYECKOM Moj-

T'OTOBKH.

1.2 3agaun AMCHUILIMHEI
N3ydenne GpyHIaMEHTATBHBIX TIOHATUN BBICIICH MAaTEeMAaTHUKH.

1.3 MecTo AuCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH IPOrpaMMbl

JuctunamHa «MatemaTukay OTHOCHTCS K 0a3oBoit yactu bioka 1 «Jlucuurmausel (Mo-

JTyJIA)» y4eOHOro TIIaHa.

1.4 Ilepeyenb MIaHMpyeMbIX pe3yJIbTATOB O0y4YeHHMs MO AUCHUILINHE, COOTHECeH-

HBIX C IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHUSI 00Pa30BaTeJbLHOM MPOrpaMMbl

N3ydenne qaHHON yueOHOM AMCIMILUTMHBI HANIPABICHO HA (JOPMUPOBAHKE Y 00YJAOIIUXCSl 00-
menpodeccuonanphbix komnerenuuit (OI1K)

TEXHOJIOTHH U C yue-
TOM OCHOBHBIX
TpeboBanuit nHpopma-
[IMOHHOM 0e30macHo-
CTH

JApTHBIX 33724
npodeccuo-
HaJILHOU Jies-
TEJIbHOCTH Ha
OCHOBE UH(}OP-
MAIMOHHOU U
oubmuorpadu-
YECKOM KYJbTY-
pBI ¢ IpUMEHe-
HUEM HH)OP-
MaIMOHHO-
KOMMYHHUKAIIH-
OHHBIX TEXHO-
JIOTHH U C y4e-
TOM OCHOBHBIX
TpeboBaHmit
nH(pOpPMaIMOH-
HOI 6e30macHo-

HOBE HHpOpMa-
LIMOHHOW U
oubarorpadu-
YECKOU KyNbTY-
PBI ¢ IpUMEHe-
HUEeM UH)Op-
MalMOHHO-
KOMMYHHKAIH-
OHHBIX TE€XHO-
JIOTHH U C y4e-
TOM OCHOBHBIX
TpeOoBaHMi
nH(pOPMALIMOH-
HOM Oe30macHo-
CTH.

No Wnpexc CopeprkaHne KoMIIe- B pesynbraTe uzyyenus yaeOHON TUCIMIUIMHBL 00y4aro-
LI KOMIIE- TECHIIUU IIUECS NOJIKHBI
TEHIUU (nnu e€ gactn) 3HATh YMeTb BJIQJIETh
1. OIIK-7 | cmocOOHOCTBIO pemaTh | - OCHOBHBIC - BBIOMpATh UH- | - HABBIKAMU
CTaHIapTHBIC 33712491 IOHATUSA U CTPYMEHTAJIb- | IPUMEHEHHUS
npoeccHoHaIbHON YTBCPKICHUS HBIC CpPEICTBA METOJ0B MarTe-
ACATCIIBHOCTH Ha OC- KJIaCCUYECKOI'0 | MaTeMaThye- MAaTHU4YECKOTO
HOBE HH(POPMALIMOH- Kypca MareMa- | CKOrO aHAJIN3a | aHaJn3a JJIs
HOH 1 TUYECKOTO U1 0OpabOTKU | PELIeHHUs IKO-
OubHOrpaduuecKoit aHaJIu3a, co- JKOHOMHYE- HOMHUYECKHUX 3a-
KYJABTYpPBI C HPUMEHE- | ~rapnqromue CKHX JIaHHBIX B | Jla4, pacyeTa
HHEM HHDOPMALMOH- | o0 heriiueckyro | COOTBETCTBHY C | SKOHOMHHUECKHX
Ho" OCHOBY ISt IIOCTaBJICHHON | U COLIMAJIBHO-
KOMMYHHMKALHOHHBIX pElIEHUs CTaH- | 3a/1a4€il Ha OC- | SKOHOMUYECKUX

roKasareJyiel Ha
OCHOBE HH(OP-
MAaIMOHHOHN U
oubnmorpaduye-
CKOHU KYJIBTYpHI C
IPUMEHEHUEM
UH(POPMaIHOH-
HO-
KOMMYHUKAIIH-
OHHBIX TE€XHOJIO-
TUW U C YIYETOM
OCHOBHBIX
TpeOOBaHUI WH-
(hopManMoOHHOM
0€301MacHOCTH.
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KOMIIC- TCHIIUN

Wnnexc CopeprkaHue KOMIIe- B pesynbraTe n3ydeHus yueOHON NUCIUTUIMHBI 00ydaro-

IIUECS TOKHBI

ILIL. N
TCHINH (wm e€ gacTm) 3HATH

yMeTh

BJIAETh

CTH.

2 CTpyKTypa U co/iepKaHHue QU CUUILITHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 8 3a4. en. (288 wacos),

HUE 10 BUJaM padoT mpeacTaBiaeHo B Tadbuuie (0 ooyuaowuxcs 3@0)

uX pacrnpezerne-

By yuebnol paboThl Bcero Kypc
4acoB 1

KonrakTHasi paboTa, B TOM YHCIe: 25 25
AyIuTOpHBIE 3aHATHS (BCEro): 24 24 - - -
3aHATHS JTEKIIMOHHOTO THIIA 8 8 - -
JlaboparopHsble 3aHATHS - - -
3aHsTHUSI CEMUHAPCKOTO TUIA (CEMUHAPbI, IPAKTUYECKUE 16 16 i i i
3aHATHUSA)
HNnas koHTaKTHasA padora: 1 1
KoHnTtposb camocTositenbHOM padoThl (KCP) - - - - -
ITpomexxyrounas arrecranus (MKP) 0,6 0,3 - - -
KonTponbaas pabora (KoP) 0,4 0,4 - - -
CamocrosiTesibHasi paboTa, B TOM YHCJIe: 2456 | 245,6
Kypcosast pabora - - - - -
[TpopaboTka y4yeOHOro (TeopeTHdeckoro) MaTepuana 60 60 - . .
AHanu3 Hay4YHO-METOUYECKON JIUTEPaTyphl 62 62 - - -
Pedepar, scce 60 60 - - -
IToaroToBKa K TEKyleMy KOHTPOJIIO 63,6 63,6 - - -
KonTpoas: 17,4 17,4
[TonroroBka K SK3aMeHY
OO0mas TpyA0eMKOCTb | 4ac. 288 288 - - =

B TOM 4HcJie KOHTAKTHAs pa- o5 o5

oorta

3a4. el 8 8




2.2 CTpyKTYypa QM CHUIINHbBI

Pasnenbl quCHUIUIMHBL, H3y4aeMble Ha 1 Kypce (3aounas ¢hopma)

KonunuectBo yacos
Ne HaumenoBanue pa3nenos Beero AyﬂHTOp;aH pado- B:ae aagggzig_
JI 113 CPC
1 2 3 4 5 6
1|DmeMenTBI MMHEHROI anreGphI 66 | 2 4 60
2| DJEMEHTBI MATEMATHYECKOTO aHATH3a 68 | 2 4 62
OJNIEMEHTHl JUCKPETHONH MaTeMaTHUKU M MaTeMaTHuYecKou| 66 2 4 60
JIOTHKH
DNeMEeHTHl TeOpUU BEPOSITHOCTEW M MareMaThdeckoit cra-| 70 2 4 63,6
TUCTUKHN
8 16 245,6
Hmoeo no oucyunaune:

[Tpumeuanue: JI — nexuuu, 113 — npaktudeckue 3anarus / cemunapsl, CPC — camocrosiTenbHast
paboTa cTyAeHTa.

2.3 Conep:xanue pa3ieioB TUCHUTLINHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

Ne HanmeHnoBanue Conepranme pasnena dopMa TEKyLIETO
pasnena KOHTPOJIS
1 2 3 4
1 |Dnementsl nuHeWHOW anred-Marpuisl U onepauuu Hax HUMuU. Omnpenenutenu| Pedepar (P), Oc-
phI 2-T0 ¥ 3-TO MOPSAKOB, IPOCTEHIITHE ce (D)

cBoiictBa. OOpaTHas MaTpuiia, popmyna

It BeraucieHns. CUCTeMBl IMHEIHBIX

YpaBHEHUI U CBSA3aHHBIE C HUMH TTOHSITHS.
IIpaBuno Kpamepa. Merox I'aycca (mpumepst pe-
[IeHWsT  ONpeAeNEHHON, HEOoNpenenéHHOn U
HECOBMECTHOH cucteM). Haxoxxnenwe oOpaTHOU
MAaTPHUIBI METOJOM

3JIEeMEHTapHbIX peodpa3oBanuil. CUCTEMBI
JIMHEHHBIX HEepaBeHCTB. | 'paduueckuit meTon
perieHus 3a1a4 JNHEHHOTO MPOTPaMMHUPOBAHUSI.

2 |OnemeHThl MaTeMmaTudeckoro|®@yHkius, € rpaduk U CrocoObI 3a1aHusl. Pedepar (P), Oc-
aHaJIn3a I'padukr OCHOBHBIX 3JIEMEHTapHBIX (YHKIHH, ce (D)
npeoOpa3oBaHus TpagUKOB QYHKIIHH.

YETHOCTD, IEPUOANIHOCTh, MOHOTOHHOCTb.
[Ipenen yncinoBoii MocneI0BaTEIbHOCTH.

IIpenen ¢ynxuuu. HempepbiBHOCTH (yHKIMH B
Touke. TeopeMbl O mTpemenax, pacKphITHE He-
ONPENENEHHOCTENW, 3aMeYaTesIbHbIE  IPECIIbL.
AcuMITOTH rpadMKOB

¢ynkumii. OrmpeneneHrne ©W  TEOMETPUUECKHUI
cMbIcH TIpou3BoHON. [IpaBuia muddepeHumpo-
BaHUs, TAOINIIA TIPOU3BOIHBIX.

OKcTpeMyMbl (YHKIUH, BBIMYKJIOCTh. OOmas
cxema uccienoBanus GyHkiud. [lepBoobpasHas
(YHKIIMHU 1 HEOIIPEAEICHHBIN
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uHTerpai. Tabiuiia HHTErpanoB. 3aMeHa
MepPEMEHHON U UHTETPUPOBAHUE TI0 YACTSIM.
Onpeaenéunplii uaterpan. Haxoxaenue
wiomand (QUrypsl, OTpaHUYCHHON TpaduKaMu
(GYHKITHIHA.

JIOTUKH

DJIeMEHTHl AWCKPETHOW Ma-
TEMaTHUKU U MaTeMaTUYCCKON

Teopus MHOXKECTB: IIOHSITHE MHOKECTBA,
onepauuy HaJl MHOYXKECTBaMH, MOIIIHOCTb,
(dhopMyna BKIFOUCHUH M UCKIIOUEHUH. buHapHbIe
OTHOIIIEHHUSI 1 UX CBOWCTBA: pe(IeKCUBHOCTH, aH-
TAPEDICKCUBHOCTD,

CHUMMETPUYHOCTb, aHTUCUMMETPUYHOCTb,
TPaH3UTHBHOCTh. JJEMEHTHl MaTeMaTHYEeCKON
JIOTMKU: OCHOBHBIE JIOTMYECKHE ONEpALMH, IIO-
CTpOCHHE TaOJIUI] HCTUHHOCTH.

I'padbr: moHsTHE, CBOWCTBA, MPUMEHEHUE K
peuieHuto Jorudyeckux 3aaad. OCHOBBI
KOMOMHATOPUKH: TpaBUIa CyMMbI U TPOM3BEIC-
HUsI, 1EPECTAHOBKH, pa3MEIEHHUs], COUETAHUS

Pedepar (P), Oc-
ce (D)

THUCTHUKHU

DNeMEeHTHl TEOPUHU BEPOSITHO-
CTel W MaTeMaTHYECKOH cTa-

Coo6prTus. Knaccuaeckoe onpenenenue
BepoATHOCTHU. IIpaBuia CloXeHH U YMHOKEHUS
BeposITHOCTEW. POpMyJIa IOJIHON

BeposTHOCTH, popmyra beiieca. Teopema o
MOBTOPEHUU UCIBITAHUM. JIUCKpETHBIE U
HEeNpephIBHbIE Clyd4aiiHble BEIHMYMHBL. 3aKOH
pacnpeneneHusi JUCKPETHOW CIy4YalHOW BEIUYH-
HBI ¥ CIIOCOOBI €T0 3aJaHusl.

MHoroyronsHUK pacnpenencHus. YuciaoBble xa-
PaKTEPUCTUKU CIIyYalHbIX BEIUYHUH:
MaTEMaTHYECKOE OKUIAHNE, TUCTIEPCHS,

CpeJiHEe KBaIpaTHUECKOE OTKIOHEHHE.

Pedepar (P), Oc-
ce (D)

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

HaunmenoBanue
pasnena

TeMaTuka NpakTUYECKUX 3aHATUNA
(cemHnHapoB)

dopMa TeKyIIero
KOHTPOJIS

2

3

4

OJeMeHThl JIWHEHHON all-

reOphI

Martpups! u onepanuu Hag HUMU. Onpeaenureny 2-
ro ¥ 3-T0 MOPAIKOB, MPOCTEHIINE

cBoiicTBa. OOpaTHas MaTpuIia, popmysia

[t BeraucieHns. CHCTeMbl TMHEHHBIX

YpaBHEHUH U CBS3aHHBIE C HUMU ITOHSTHUSI.

[IpaBuno Kpamepa. Meron ['aycca (mpumepsl pe-
LIEHUS OIPENEIEHHOM, HEONPEACIEHHON U HECOB-
MeCTHOM cucteM). Haxoxnenne o0paTHON MaTpUIbI
METOJIOM

3IeMEeHTapHBIX peobpazoBanuii. CucTeMbl
JMHEHHBIX HepaBeHCTB. [ paduueckuii MeToxn
pelIeHus 331a4 JIMHEHHOT0 IPOrpaMMHUPOBaHMSL.

CuryanuoHHble
3amanms (C3),
Tectuposanue (T)

DeMeHThl MaTeEMaTHYECKO-
T0 aHaJIn3a

OyHKuuA, e€ rpaduk u crocoOsl 3a1aHus.

I'padyik  OCHOBHBIX DIIEMEHTAPHBIX  (QYHKITHA,
npeoOpa3oBaHust rpaUKOB (HYHKLUI.

YETHOCTB, IEPUOANYHOCTD, MOHOTOHHOCTb.
IIpenen yucinoBoil nocie10BaTeNbHOCTH.

[Ipenen ¢ynkumu. HenpepwiBHOCTE (QyHKINH B

TOYKC. TeOpeMLI 0 Opcaciiax, PaCKpbLITUC HCOIIPC-

CuryarmmoHHbIe
3amanus (C3)
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JICEHHOCTEH, 3aMevaTebHbIe MPeeibl. ACUMIITO-
THI TpaUKOB

(byskmit. OnpeneneHue U TeOMETPUISCKUI CMBICIT
npousBogHod. I[lpaBuna  auddepeHupoBaHus,
TabIuIa MPON3BOIHBIX.

OKcTpeMyMbl (YHKIHH, BBITYKIOCTh. O0mas cxe-
Ma wucciuenoBanus ¢yHkiuu. llepBooOpa3Has
(hyHKITUM 1 HEOTIPEICICHHBIH

nHTerpain. Tabmura uHTETpaIoB. 3aMeHa
MIEPEMEHHOU U UHTETPUPOBAHUE 110 YaCTSIM.
Onpenenéuusiii uurerpan. Haxoxaenue

mwiomand QGUTypel, OTpaHWYCHHON TrpaduramMu

(hyHKIIHIA.

3 |OmemeHTHl AMCKpeTHOW Ma-|Teopust MHOKECTB: MOHITHE MHOKECTBA, CuTyalmoHHbIe
TEMaTUKd U MaTeMaTH4e-|ONepaluy HaJl MHOXKECTBAMHU, MOIIIHOCTb, 3aganus (C3)
CKOM JIOTUKH (dopMyna BKIIOUYEHWH W HCKIIOYeHWA. buHapHBIE

OTHOIIICHHUS U UX CBOWCTBA: pEIIEKCUBHOCTD, aHTH-
pedIIEKCUBHOCTD,

CUMMETPUIHOCTH, aHTUCHMMETPUYHOCTH,
TPAH3UTUBHOCTh. DJIEMEHThl MaTEMaTHYECKOU JIO-
TUKWA: OCHOBHBIC JIOTMUECKHE OTEpPAaIlMH, TOCTPOE-
HUE TaOJHIl UCTHHHOCTH.

I'padsr: moHsITHE, CBOWCTBA, TPIMEHEHHUE K
peIIeHHIo JJOru4eckux 3a1a4. OCHOBBI
KOMOWHATOPUKH: TIPaBUJIa CyMMBI W TIPOU3BEICHNS,
MIEPECTAHOBKH, Pa3MENICHHUs, COUeTaHUS

4 Dnementel Teopun BeposT-| CobbiTus. Kitaccudeckoe onpenenenne CuryanuoHHble
HOCTEH W MaremaTtuyeckoii| BeposTHOocTH. [lpaBuia cnoxeHus u ymHoxeHus| 3amganus (C3)
CTaTUCTUKU BeposiTHOCTE. DopMyIia MOIHON

BeposaTHocTH, popmyna beiteca. Teopema o
IOBTOPEHUM UCTIBITaHUM. J[MCKpETHBIE U
HEMpEephIBHbIE ClTyyaiiHble BETMYMHBL. 3aKOH pac-
NpeAesicHUs TUCKPETHOH CllydalHOM BEJIUYMHBI U
CIIOCOOBI €T0 3a/1aHMUsl.

MHoOroyronsHuK pacnpezaeineHus. YucioBble Xa-
PaKTEpPUCTUKH CITyYallHBIX BEJINYMH:
MaTeMaTHYECKOE O’KHIaHNe, TUCIIEPCHS,

cpeJHee KBaIpaTHYECKOE OTKIIOHEHHE.

2.3.3 JlaGopaTopHbIe 3aHATHS
JlaGopaTtopHble 3aHATHS y4€OHBIM IJIAHOM HE MPEIyCMOTPEHBI.

2.3.4 TipumepHasi TEeMATHKA KYPCOBBIX padoT
KypcoBbie paboThl y4eOHBIM MJIAHOM HE TMPETyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0ecneyeHus AJIs1 CaMOCTOSATEeIbHOUH padoThl
00y4aoIMXCcH M0 JUCUMUIIJIMHE

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUSHUST TUCITUTLTAHBI
Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSITENbHOM paboThI
1 2 3




1 |IIpopaboTka yueOHOTO
(TEeOpeTH4eCcKOro) maTe-
puana

Meroanyeckre peKOMEHJAlMK 10 OpraHU3alluu CaMOCTOSATENb-
HOW pPaboThl OOyyaromuxcst (PacCMOTPEHBI M YTBEP>KACHBI Ha
3aceflaHuu Kadenpbl T'yMaHHUTapHBIX M €CTECTBEHHO-Hay4HbIX
mucuuuine pumana @T'bOY BO «KybaHckuii rocynapcTBeH-
HBbIH yHUBEpCcUTET» B I. ApmaBupe 27 aBrycta 2018 r., mpoToKoa
Ne 1)

2 |AHanu3 HAy9HO-
METOINYECKOM JIUTEPa-

TYpHI

MeTtoauyeckue peKOMEHAANN [0 OpraHU3aluu CaMOCTOSITENb-
HOW paboThl OOyyaromumxcst (PacCMOTPEHBI U YTBEP)KACHBI Ha
3aceaHuM Kadeapbl TYMaHUTAPHBIX U E€CTECTBEHHO-HAYYHBIX
mucuuuine pumana @IT'bOY BO «KybaHckuii rocyaapcTBeH-
HBbIW yHUBEpCUTET» B I. ApmaBupe 27 aBrycrta 2018 r., mpoTOKOJ
Ne 1);

OcHOBHasl U JJOTIOJIHUTEJIbHAS IUTEpATypa MO JUCIUILTUHE.

3 [[logroroBka pedeparos,
Jcce

Meroanueckue peKOMEHIAIMU IO MOATOTOBKE, HAMMCAHUIO U
nopsaaky odopmieHus pedepaTtoB M 3cce (PacCMOTPEHBI H
YTBEP)K/ICHBl Ha 3acelaHud Kadeapbl T'yMaHUTapHBIX U €CTe-
CTBEeHHO-HayuyHbIX aucuuiuimH ¢uinana GI'BOY BO «Kyb6an-
CKHUH TOCyAapCTBEHHBIM yHUBepcUTET» B I'. ApmaBupe 27 aBry-
cra 2018 r., mpotokosa Ne 1)

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbSI U BOCIIPUITHS HH(POpMALIUU:
JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:
- B IeYaTHOH GopMe YBETUUCHHBIM HIPUPTOM,
- B (hopMe 3JEKTPOHHOTO JIOKYMEHTA.
JIist L ¢ HapyIeHUsIMU CITyXa:
- B Ie4aTHoOH ¢opme,
- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.
JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:
- B IIeYaTHOU (opme,
- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH
WHuTepakTHUBHBIC 3aHATHS y4€OHBIM IUIAHOM HE MPETYCMOTPEHBI.

4. OueHoYHbIE cpeCcTBA /sl TEKYLEro KOHTPOJIS yCIIeBaeMOCTH M ITPOMEXKYTOYHOI

aTreCcTalnumn

4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEAeHHs TEKYIEero KOHTPOJIs

IIpuMepHBbIe CUTYallHOHHBbIE 321aHUA

1. Berunciurh OIPCACIINTCIIb 4-ro nopsjaKa, rmoJIyduB NpCABAPUTCIIBHO HYJIN B KaKoM-I100

cTpoke (cronbie):
1 1 -2 0

L3 6 -2 s
1 0 6 4
2 3 5 -1




2. Brraucnutob npeacii noCjaca0BaTCIIbHOCTH

n—o0

Iim( 9n2+6n—7—3n).

3.CKOJIBKO CYIIECTBYET MATU3HAUHBIX YUCEI, KOTOPBIE JenaTcs Ha 57

4. Pemuth cuctemy ypaBHeHU# 1o metony Kpamepa:
2% —4X, +3%; =1,

1 9% —2%, +4x%, =3,

3% — X, +5X; =2.

2x+3y+5z=10,

2. 13x+7y+4z= 3,

X+2y+2z= 3.

5. Hccnenyiite GyHKIUIO HA HEMPEPHIBHOCTH B YKa3aHHBIX TOUKAX U MOCTpoiiTe e€ rpaduk:

f(x):ﬂ, X =4, X, =1.
X—4

6. B smuke 15 neraneii, cpenu xkotopbix 10 okpameHHbIX. COOpIIMK HAayAauyy U3BIEKAET TPH
netanu. HailTu BEpOATHOCTB TOTO, UTO U3BJICYEHHBIC JIETATN OKAXYTCS OKPAIICHHBIMHU.

7. Jlanbl BexkTOpHI &, b u €. Beruucnure: ckanspHOe Mpou3BeIcHIE BEKTOPOB b 1 € ; MOIYyIIb

BEKTOPHOTO NIPOM3BEICHUS BEKTOPOB &, b ; cMernranHoe npousBenenue &, b u ¢. [IpoeprTe

OyAyT 71 KOJUTMHEapHBI WIIM OPTOrOHAJIbHBI KaKue-TH00 U3 TPeX 3aJaHHBIX BEKTOPOB; OyAyT JIH
KOMIUTAHAPHBI TPU 3aJIaHHBIX BEKTOpa?

8. C momormpsio guddepenimana Haittn mpuGmmkerHoe 3Havenne Gyukmun f (X) = X, ecmmn X =
1,021.

9. Ilena HEKOTOPOU aKIMK pacrpesielieHa HopManbHO. B Teuenue mocnennero roga B 20% pabo-
4yuX JHeH 1eHa 6buta MeHbine 20 py0., a B 75% pabouux nHei oHa Oblia Oombiue 25 py6. Haiitu
MaTeMaTHYECKOE OKUIAHUE U CPEeTHEE KBAIPATUIHOE OTKIOHEHUE IIEHBI 9TON aKI[HH.

10. Teopus BEPOSATHOCTEM 3 3IIEMEHTHI MaTeMaTU4eCKON CTaTUCTHUKHU
B sammke HaxomuTes 3 KpacHBIX M 2 OenbIX Kapanpaama. HailTu BeposSTHOCTb, YTO Cpeau ABYX
B3STBIX HAayTaJ KapaHjamiei OyaeT Toinbko 1 KpacHbIH.

IIpumepHbIe TecTOBbIE 32 JaHUSA
1. MHOX€eCTBO — 3TO ...
+1) npou3BosIbHAS COBOKYITHOCTh OOBEKTOB YIOPSA0YEHHBIH HA0Op AIIEMEHTOB
2) COBOKYITHOCTH YHCEII
3) COBOKYITHOCTb 3JIEMEHTOB, KOTOPbIE MOYKHO ITPOHYMEPOBATh
4) COBOKYIHOCTb CTPOK M CTOJIOLI0B

2. VKaxuTe crocoObl 3a1aHusl PYHKIUU:

1) maTemaTuueckuit

2) reoMeTpUYECKUI

+3) aHanuTHYeCKUN TpaduuecKuil TaOINIHBIN
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4) onepaTopHBIi

3. OcHOBHBIE TEOPEMBI O IIPEJIENAX:

+1) mpenen cymMbl IBYX (DYHKIUI paBeH CyMMe HX IPEIeIOB MPEaes IPOU3BEICHUS IBYX
(GyHKUINI paBeH MPOU3BEICHHUIO UX MPEICIOB

2) mpenen npou3BeACHUs ABYX (YHKIMI paBeH Mpeely MPOU3BEACHUS X MPOU3BOIHBIX

3) mpenen qpoOu paBeH Mpeesry IPOU3BOAHOM YUCINTENS, JEICHHOMY Ha IIPeaes IPOU3BOIHOM
3HAMEHATeJsl, €CIH Mpees MPOU3BOAHON 3HAMEHATENs He PaBeH HYITIO

4. IlpousBoanas ¢pyHkiuu y=tg(3*x) pasHa...
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. IlpousBognas ¢pyHkuuu y=x+1/x paBHa...
1) x+1/(2*x)
2) 1+1/(2*x)
3) 1+1/(x*x)
+4) 1-1/(Xx*X)

6. Ilpu X cTpemsemMcst K HyJI0 €"X PaBHOCHJIBHO ...

1) x"2

2)x

+3) 1+x

4)x-1

7. Ilpenen npu X cTpeMsaiemMcs K HyJto BeipaxeHus Ln(1+x) / X paBeH ...
1)0

2) 6ECKOHEYHOCTh

+3) 1

4) Ilpenen He CYIIECTBYET

8. Kakoro posa pa3pbiB umeet yHkims y = (x2 - 1) / (x - 1) ?
+1) ycTpaHuMBbIi

2) HeyCTpaHUMBIN TIEPBOTO poja

3) pa3pbIB BTOpOro poja

4) pyHkuus Be3ne HENpepbIBHA

9. Vkazatb Touky neperuba pyHkmuu y =x"3-3x"2+x-1
1) (05-1)

2) (-1; -6)

+3) (1; -2)

4) HeT Touku neperuda

10. Yka3aTh HaKJIOHHYIO acUMNTOTY GyHKIMH y = (X+1)"3 / (x - 1)"2

y=5
2)y=-5
3)y=-x+5
+4) y =x+5

IIpumepHbIe TeMbI KOHTPOJIbHBIX Pa0OT:
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Bapwuanr 1.

'2x -3y -5z =1,
l:l3x +y -2z =-4,

1. PemmTte nanHyro cucreMy ypaBHeHHH MeTosioM Kpamepa: \ X -2y +z =5

2. JlaHHYIO CUCTEMY YpaBHEHUIl: a) 3amMcaTh B MATPUIHON (OpPME U 3aTE€M PEIIUTH C I10-
MOIIIbI0 00paTHOM MaTpHIlbL;, 0) pemuTh MeToaoM ["aycca:

| 4x, +5x, =8,
PZX1 +x, +2x, =3
}; x,  13x, =-1.

3. HccnenyiTe 1aHHYIO CHCTEMY YPaBHEHHI Ha COBMECTHOCTB C MCIOJIb30BAHMEM TEOPEMBI
'5x, -2x, +3x, =2,

|:|2x1 +Xx, =8,

K ) 8x, -5x, +2x, =-4.

poHekepa-Karemnu u pemute €€, eciii OHa COBMECTHa!

4. Jlanbl KoOpAMHATHI BepiuH TpeyroasHuka ABC: A(-8; -3), B(4; -12), C(8; 10). Haiitu: 1)
JUITMHY CTOPOHBI AB; 2) ypaBHeHus: ctopoH AB u BC M ux yriaoBble KOXQPUIHEHTHI; 3)
yroJ B B paguaHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHeHHe BbicoThl CD u ee miuHy;
5) ypaBHeHue Menuanbl AE 1 KOOpAMHAThI TOUkKH K repeceueHust ITOH MEIUaHbI C BBICO-
Toit CD; 6) ypaBHEHHE NMPSMOM, MPOXOAIIeH yepe3 Touky K mapajjiesibHO CTOpoHE AB;
7) KOOpAUHATHI TOUKH M, pacroI0KEeHHOW CHMMETPUYHO TOYKE A OTHOCUTEIHHO Mpsi-
moii CD.

5. Jlanbl koopauHatel BepunH rupamuasl ABCD: A(2; -3; 1), B(6; 1; -1), C(4; 8; -9), D(2; -

1; 2). Tpebyercst: 1) 3amucars Bektoper AB | AC y AD B crcteMe OpT U HAWTH MO-

JIyJTH STHX BEKTOPOB; 2) Haiitu YTOIl MEX1y BEKTOpamHu ABy AC ; ; 3) HallTH TpoeK-

IIUI0 BEKTOpa AD pa BEKTOP AB ; 4) HaiiTu Tiomaas rpanu ABC; 5) HailT 00beM H-
pamuzsr ABCD.

6. Jlaubl koopauHatel Touek 4, Bu C: A(3; -1;5), B(7; 1; 1), C(4; -2; 1). Tpebyetcs: 1) co-
CTaBUTh KAHOHUYECKUE ypaBHEHUS NPIMOM AB; 2) cOCTaBUTh ypaBHEHUE IIOCKOCTH,
npoxosmien yepe3 Touky C NepHeHAUKYISIPHO NPAMON 4B, ¥ TOUKY IepeceueHus 3TON
IUIOCKOCTH € NpsiMoit AB; 3) Haiitu paccrosinue ot Touku C 70 npsimoit AB.

7. CocTaBUTbh ypaBHEHHE F€OMETPUYECKOI0 MECTa TOUEK, PAaBHOYAAJICHHBIX OT JJaHHOU
Touku A(2; 5) u nanHoi npsamoit y = 1. [loaydyeHHOe ypaBHEHUE IPUBECTHU K MTPOCTEH-
IIEMY BUJY U 3aT€M IOCTPOUTH KPUBYIO.

8. IlpeanpusiTre BeITycKaeT 4 BUAA MPOAYKIIUH, UCTIONB3Ys S5 BUIOB CHIPhs. V3BecTHa MaT-
pu1a 3aTpat A U BEKTOp pecypcoB B. Haiitu BekTop BblITycKa X.

b6 1 2 5Ij .19D
05 5 2 8 E}37|:|
A=U1 3 a4 74U B=Lbgl
[] (] IZI2 [l
o8 5 1 4[ (B4
10 4 5 8 44
Bapuanr 2.
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''x -3y +z =2,

DZX +y +3z =3,

P o _':2x -y -2z =8.

CLINTE JaHHYIO CUCTEMY ypaBHeHUH meTonoM Kpamepa:

2. JlaHHYIO CUCTEMY YpaBHEHUIl: a) 3amMcaTh B MAaTPUYHON (OpPME U 3aTE€M PEIIUTH C I10-
MOIIIbI0 00paTHOM MaTpHIlbL; 0) pemuTh MeToaoM ["aycca:

0x, +x, -3x, =3,
X, -2x, =1,
HZX, - 2x, +3x; =-2.
3. HccnenyiTe 1aHHYIO CHCTEMY YPaBHEHHI Ha COBMECTHOCTB C MCIOJIBb30BAHMEM TEOPEMBI
2%, +x,  +3x, =0,
[

"X, -2x, -2x, =7,

=

, t4x, -3x, -Xx; =b.
Kponekepa-Kanennu u pemure e€, eciii OHa COBMECTHA: -

4. Jlaubl KOOpAMHATHI BepiuH Tpeyroasuuka ABC: A(-12; -1), B(0; -10), C(4; 12). Haiitu:
1) nnmuny croponsl AB; 2) ypaBHeHUs cTOpoH AB u BC u ux yrioBble K03 (OUIUEHTEHI; 3)
yrois B B paguaHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHeHUe BbicoThl CD u ee miuHy;
5) ypaBHeHue MeuaHbl AE 1 KOOpAMHAThl TOUkH K repeceueHust ITOH MEUaHbI C BBICO-
Toit CD; 6) ypaBHEHHE NMPSMOM, POXOAIIeH yepe3 Touky K mapajjiesbHO CTOpoHe AB;
7) KOOpAUHATHI TOUKH M, pacroI0KEeHHOW CHMMETPUYHO TOYKE A OTHOCUTEIBHO Mpsi-
moii CD.

5. Jlanbl koopauHatel BepumH upamuasl ABCD: A(5; -1; -4), B(9; 3; -6), C(7; 10; -14),

D(5; 1; -3). Tpebyercst: 1) 3amucars Bektopel AB | AC y AD B cucTeMe OpT ¥ HAWTH

MOJIyJIH 3TUX BEKTOPOB; 2) HaliTh yroi mexay Bekropamu AB u AC ; 3) Haiitu mpo-
exiuio Bektopa AD Ha Bektop AB ; 4) Haiitu momans rpaau ABC; 5) HaliTi 00beM
nupamusl ABCD.

6. Jlausl koopauHatel Touek 4, B u C: A(-1; 2; 3), B(3; 4; -1), C(0; 1; -1). Tpedyercs: 1) co-
CTaBUTh KaHOHWYECKHUE YpaBHEHUs NPAMON AB; 2) cOCTaBUTh ypaBHEHHE INIOCKOCTH,
npoxojsmien yepes Touky C NeprneHAuKyIsIpHO NpsIMOil AB, 1 TOUKY nepeceueHus 3Toi
IUIOCKOCTH ¢ psIMOit AB; 3) HaliTu paccTosHue oT Touku C 10 npsmMoii AB.

7. CocTaBUTbh ypaBHEHHE F€OMETPUYECKOI0 MECTa TOUEK, PAaBHOYAAJICHHBIX OT JJaHHOU
Touku A(-4; 3) u ganHO# npsiMoii y = -1. [TonydeHHOe ypaBHEHUE IPUBECTH K MPOCTEH-
HIEMY BUAY U 3aTEM IIOCTPOUTH KPUBYIO.

8. IlpeanpusitTue BeITycKaeT 4 BUAA MPOAYKIIUH, UCTIONB3Ys S5 BUIOB CHIPhs. V3BecTHa MaT-
pu1a 3aTpat A U BEKTOp pecypcoB B. Haiitu BeKTOp BhIITyCcKa X.

Ij7 1 2 Sh DBOD
m 7 3 70 20
A=th 7 5 30 p=L4s0
N [l 0 0
B 1 4 2 29[
9 2 8 1 42
Bapuanr 3.

2x +3y -z =2,

Px -y 13z =-4,

\:3x +5y +z =4.

1. Pemmte manHyto cucteMy ypaBHeHHH MeTosioM Kpamepa:
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JlaHHyI0 cUCTeMY YpaBHEHUH: a) 3amKcaTh B MATPUYHON (pOopMe U 3aTEM PEUIUTH C T10-
2%, -2x, -3x, =3,
X, +x, +2x, =-1,
MOIIIBI0 00paTHOM MaTpHIlbl; 0) pemuTh MeToIoM [aycca: \ 2 X X =2
Hccnenyiite JaHHYO CUCTEMY YPAaBHEHUI HAa COBMECTHOCTD C MCIIOIb30BAaHUEM TEOPEMBI

MBx, -x, -2x, =l

ﬁle +x, =5,

0 2x, -3x, =3
- 3x =-1,

" X
Kponekepa-Kanennu u pemmre e€, ecim oHa COBMECTHA: §4 ! 2

Jaubl KoopauHAaThl BepimuH tpeyroasauka ABC: A(-5; 7), B(7; -2), C(11; 20). Haiitu: 1)
JUITMHY CTOPOHBI AB; 2) ypaBHeHus: cTopoH AB 1 BC M ux yriaoBble KOXQPHUIHEHTHL; 3)
yroi B B paguaHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHeHue BbicoThl CD u ee miuHy;
5) ypaBHeHue MeuaHbl AE 1 KOOpAWHATHI TOUKU K repeceueHust ITOH MEIUaHbI C BBICO-
Toit CD; 6) ypaBHEHHE NMPSMOM, MPOXOAIIeH yepe3 Touky K mapajjiesibHO CTOpoHE AB;
7) KOOpAUHATHI TOUKH M, pacloI0KEeHHOW CHMMETPUYHO TOYKE A OTHOCUTEIBHO Mpsi-
moii CD.

JHansl koopauHaTh! Bepuna nupamuasl ABCD: A(1; -4; 0), B(5; 0; -2), C(3; 7; -10), D(1;

-2; 1). Tpebyercs: 1) 3anucars Bektoper AB ;| AC y AD B cuctemMe OpT U HANTH MO-

JLyJTH STHX BEKTOPOB; 2) Haiitu YTOIl MEX1y BEKTOpamHu AB u AC ; 3) HallTH TPOCK-

IO BEKTOPA AD pa BEKTOP AB ; 4) HaiiTu Tomaas rpanu ABC; 5) Haiitn o0beM nu-
pamuzsr ABCD.

Hansl koopauHaTel Touek 4, B u C: A(2; -3; 7), B(6; -1; 3), C(3; -4; 3). Tpebyercs: 1) co-
CTaBUTh KAHOHUYECKUE YpaBHEHUS NPIMOM AB; 2) cOCTaBUTh ypaBHEHUE IIOCKOCTH,
npoxosmien yepe3 Touky C NEepHeHAuKYISIPHO NPAMON 4B, ¥ TOUKY IepeceueHus 3TON
IUIOCKOCTH € NpsiMoit AB; 3) Haiitu paccrosinue ot Touku C 10 npsimMoit AB.

CocTaBuTh ypaBHEHHE F€OMETPUUECKOIO MECTA TOUEK, PABHOYAAJIEHHBIX OT JAHHON
touku A(1; -1) u ganHO# npsiMoii y = 3. [lonyueHHOE ypaBHEHHE IPUBECTH K MTPOCTEH-
IIEMY BUJY U 3aT€M IOCTPOUTH KPUBYIO.

8. IlpeanpusiTe BeITycKaeT 4 BUAA MPOAYKIIUH, UCTIONB3Ys S BUIOB CHIPhs. V3BecTHa MaT-
pu1a 3aTpat A U BEKTOp pecypcoB B. Haiitu BekTOp BhIITycKa X.

H1 9 1 ZH HNH
A
A:Hél 1 3 70 B=g4lg
2 3 1 4 (210
H 6 2 SH, HeeH.
Bapuanr 4.
H|x +3y -2z =-1,
H3x +y +z =3,

1. PemmTe IaHHYIO CHCTEMY ypaBHEHHI MeTogoM Kpamepa: Hx -2y -3z =8
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2. JlaHHYIO CUCTEMY YpaBHEHUI: a) 3alKcaTh B MATPUYHON (OpME U 3aTEM PELIHTH C I10-
ij2xl -2x, -3x, =1,
X, +3x, =2,
. 4x, +x, =1.
MOIIIbI0 00paTHOM MaTpHILIbl; 0) pemuTh MeToJoM ["aycca: -
3. MHccnenyiite faHHYIO cCUCTEMY ypaBHEHUH Ha COBMECTHOCTh C UCIOJIb30BAHUEM TEOPEMBbI
Kponekepa-Kanennu u pemure €€, eCiii 0Ha COBMECTHaA:!

0x -2x, +x, =1,
92)(1 +3x, +4x, =1,
H X, +2x, =-2.

4. Jlanbl koopauHaThl BepmuH Tpeyroasuuka ABC: A(-10; 9), B(2; 0), C(6; 22). Haiitu: 1)
JUIMHY CTOPOHBI AB; 2) ypaBHeHus: cTopoH AB u BC 1 ux yriaoBble KOXQPHUIHEHTHI; 3)
yrois B B paguaHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHeHUe BbicoThl CD u ee miuHy;
5) ypaBHeHue Meuanbl AE 1 KOOpAWHATHI TOUkH K repeceueHust ITOH MEUaHbI C BBICO-
Toit CD; 6) ypaBHEHHE NMPSMOM, MPOXOAIIeH yepe3 Touky K mapajjiesbHO CTOpoHe AB;
7) KOOpAUHATHI TOUKH M, pacIoOI0KEHHOW CHMMETPUYHO TOYKE A OTHOCUTEIHHO Mpsi-
moii CD.

5. Jlansl koopauHatel BepiuH nupamunsl ABCD: A(-3; -6; 2), B(1; -2; 0), C(-1; 5; -8), D(-

3; -4; 3). Tpebyercs: 1) 3anmcarb BekTopel AB | AC gy AD B cucreme OpT U HAWTH

MOJLyJIH OTHX BEKTOPOB; 2) HaliTn 1 YTOJI MEX1y BEKTOpaMHU ABy AC; ; 3) HallTH TIpO-

EKIIUIO BEKTOpa AD pa BEKTOP AB ; 4) HaliTH TUTOIA L Tpanu ABC; 5) HailTH 00BEM
nupamuiel ABCD.

6. Jlausl koopauHatel Touek 4, B u C: A(0; -2; 6), B(4; 0; 2), C(1; -3; 2). Tpebyetcs: 1) co-
CTaBUTh KAHOHUYECKUE YpaBHEHUS NPIMOM AB; 2) cOCTaBUTh ypaBHEHUE IIIOCKOCTH,
npoxosmien yepe3 Touky C NEepHeHAuKYISIPHO NPAMON 4B, ¥ TOUKY IepeceueHus 3TON
IUIOCKOCTH € NpsiMoit AB; 3) Haiitu paccrosinue ot Touku C 10 npsimoit AB.

7. CocTaBUTh ypaBHEHHE F€OMETPUYECKOI0 MECTa TOUEK, PAaBHOYAAJICHHBIX OT JJaHHOU
touku A(3; -4) u ganHo# npsiMoii y = 2. [TonydeHHOE ypaBHEHHE PUBECTH K MPOCTEHi-
IEMY BUJY U 3aT€M IOCTPOUTH KPUBYIO.

8. IlpennpusiTe BITycKaeT 4 BUAA MPOAYKIIUH, UCTIONB3Ys S5 BUAOB ChIpbs. M3BecTHa MaT-
puna 3arpar A u BeKTop pecypcos B. Haiitu BekTop BblTycka X.

[l3 4 1 SD _ 57|j
M 4 2 10 H37|:|
A= 6 1 40 B=Us10
Ellg i 0 0
B 4 3 10 B8]
1 10 1 9 94
Bapmuanr S.
I'5x -2y +z =-1,
PZX +y +2z =6,
o . \ -3y -z =-05.
1. Pemute nannyroo cucteMy ypaBHeHH MeTo10M Kpamepa:

14



2. JlaHHYIO CUCTEMY YpaBHEHHUIl: a) 3amKcaTh B MAaTPUYHON (OpPME U 3aT€M PELIUTH C TI0-
MOIIIbI0 00paTHOM MaTpHIlBL;, 0) pemuTh MeToaoM ["aycca:
2%, -x, -4x; =3,
. - 3x, =4,
i 2x, -2x, =-2.
3. MHccnenyiiTe naHHyIO cCHCTEMY ypaBHEHHUH Ha COBMECTHOCTh C MCIIOJIH30BAHUEM TEOPEMBI
Mx, -x, +3x, =2,
X

1

X, -2x; =1

X

+x, -x, =7,

Kponekepa-Kanennu u pemure €€, €ciii 0Ha COBMECTHa:! HS

4. Jlanbl koopauHaThl BepiuH Tpeyroisuuka ABC: A(0; 2), B(12; -7), C(16; 15). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOPpOH AB 1 BC u ux yrioBbie KO3(pGUueHTsr; 3)
yroi B B paguanax ¢ TOYHOCTBIO 10 JBYX 3HaKoOB; 4) ypaBHeHue BricoThl CD u ee muny;
5) ypaBHeHUE MenuaHbl AE ¥ KOOpIWHATHI TOUKH K MepeceueHust ITOH MEUaHbI C BBICO-
toil CD; 6) ypaBHEHHE NPSAMOM, TpoxoasiIel yepes3 Touky K napajiesbHO CTOpoHE AB;
7) KOOpAMHATHI TOYKU M, paCIONI0KEHHOW CUMMETPUYHO TOUYKE A OTHOCUTENIBHO Mps-
moii CD.

5. Jansl koopauHatel Bepmud nmupamuasl ABCD: A(-1; 1; -5), B(3; 5; -7), C(1; 12; -15),

D(-1; 3; -4). Tpebyercs: 1) 3anucars Bektopsl AB | AC i AD B cucreme opT U HATH

MOJTyJIH 3THX BEKTOPOB; 2) HalTh yroi mexay Bekropamu AB u AC ; 3) Haiitu mpo-

exiuio Bektopa AD Ha Bektop ADB ; 4) Haiitu momans rpanu ABC; 5) HaliTn 00beM
nupamuasl ABCD.

6. Jlanbl koopauHatel Touek 4, B u C: A(-3; 1; 2), B(1; 3; -2), C(-2; 0; -2). Tpebyercsi: 1)
COCTaBUTh KAHOHUYECKHE YPaBHEHUS MPSIMOIl AB; 2) cCOCTaBUTh YpaBHEHHUE MIIOCKOCTH,
npoxojsmiei yepes Touky C NeprneHIuKyIsIpHO NpsIMOil AB, 1 TOUKY nepeceyeHus 3Toi
IUIOCKOCTH € psIMOit AB; 3) HaiiTu paccTosiHue oT Touku C 10 npsmMoii AB.

7. CocTaBUTh ypaBHEHUE T€OMETPUUYECKOTO MECTA TOUYEK, PABHOYIAJICHHBIX OT TaHHOM
touku A(-2; -3) u gaHHo# npsmoii y = -1. [Tony4ueHHOe ypaBHEHUE IPHUBECTHU K ITPOCTEH-
HIeMY BUAY U 3aTEM IOCTPOUTH KPUBYIO.

8. Ilpeanpusitre BeITycKaeT 4 BUAA NPOAYKIUH, UCIIOIb3Yys 5 BUIOB ChIpbs. V3BecTHa MaT-
puna 3arpar A u BeKTop pecypcoB B. Haiitu BekTop BelTycka X.

2 4 5 13| 6
0 0 BB
0z 2 8 7 670
A=t 3 7 40 B=0es0
El 0 0O
06 1 4 5[ [B50
7 6 8 15 [pofi
Bapmuanr 6.
'3x +3y +2z =-1,
P2x +y -z =3,

1. PemmuTe naHHyto cucteMy ypaBHeHUI MeTooM Kpamepa: | "2y -3z =4
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2. JlaHHYIO CUCTEMY YpaBHEHUIl: a) 3amMcaTh B MAaTPUYHON OpME U 3aT€M PEIIUTS C T10-
Px, -x, +x; =0,

: +x; =-1,

3x, +x, =-2.

X

MOILBI0 00paTHOW MaTpuLlbl; 0) peluTh MeToaoM ['aycca: H
3. MHccnenyiite faHHYIO cCUCTEMY ypaBHEHUH Ha COBMECTHOCTh C UCIOJIb30BAHUEM TEOPEMBbI
Kponekepa-Kanennu u pemure €€, eCiii 0Ha COBMECTHaA:!

X tX, X, =0,
D3xl +2x, +x, =0,
+2x, +x, =2

¢

| 3

4. Jlanbl KoopauHATHI BepuiuH Tpeyroasuuka ABC: A(-9; 6), B(3; -3), C(7; 19). Haiitu: 1)
JUIMHY CTOPOHBI AB; 2) ypaBHeHus: cTopoH AB u BC 1 ux yriaoBble KOXQPHUIHEHTHI; 3)
yrois B B paguaHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHeHUe BbicoThl CD u ee miuHy;
5) ypaBHeHue Meuanbl AE 1 KOOpAMHAThI TOUkH K repeceueHust ITOH MEIUaHbI C BBICO-
Toit CD; 6) ypaBHEHHE NMPSMOM, MPOXOAIIeH yepe3 Touky K mapajjiesbHO CTOpoHe AB;
7) KOOpAUHATHI TOUKH M, pacIoOI0KEHHOW CHMMETPUYHO TOYKE A OTHOCUTEIHHO Mpsi-
moii CD.

5. Jlanbl koopauHatel BepimH rupamunsl ABCD: A(-4; 2; -1), B(0; 6; -3), C(-2; 13; -11),

D(-4; 4; 0). Tpebyercst: 1) 3amucarp Bektopst AB | AC y AD B cucTeme OpT ¥ HAWTH

MOJLyJIH OTHX BEKTOPOB; 2) HaliTn 1 YTOJI MEX1y BEKTOpaMHU ABy AC; ; 3) HallTH TIpO-

EKIIUIO BEKTOpa AD pa BEKTOP AB ; 4) HaliTH TUTOIA L Tpanu ABC; 5) HailTH 00BEM
nupamuiel ABCD.

6. Jlaubl koopauHatel Touek 4, B u C: A(-2; 3; 1), B(2; 5; -3), C(-1; 2; -3). Tpebyercs: 1)
COCTaBUTh KAHOHUYECKHE YPaBHEHUS MPSMON AB; 2) cOCTaBUTh ypaBHEHHUE INIOCKOCTH,
npoxosmien yepe3 Touky C NEepHeHAuKYISIPHO NPAMON 4B, ¥ TOUKY IepeceueHus 3TON
IJIOCKOCTH € NpsiMoit AB; 3) Haiitu paccrosinue ot Touku C 10 npsimoit AB.

7. CocTaBUTh ypaBHEHHE '€OMETPUYECKOI0 MECTa TOUEK, OTHOLLICHUE PACCTOSHUI KOTOPBIX
10 naHHo# Touku A(6; 0) u 10 KaHHO# mpsiMoii x = 1,5 paBHo unciy d = 2. [TonyueHHoe
YPaBHEHHE IPUBECTH K IPOCTEHIIEMY BUAY U 3aTEM IOCTPOUTH KPUBYIO.

8. IlpennpusiTe BeITycKaeT 4 BUAA MPOAYKIIUH, UCTIONB3Ys S5 BUAOB ChIpbs. M3BecTHa MaT-
puna 3arpar A u BeKTop pecypcos B. Haiitu BekTop BblTycka X.

|:|6 2 1 7 b47D
m 3 2 4q 031
A=t 4 5 10 p=U370
IZI2 o 0
10 3 5[ 047 0
'8 13 7 9 100
Bapmuanr 7.
| 2x -y +3z =1,
Px +2y  +z =8,
. lax -3y -2z =-1.
1. Pemute nannyroo cucteMy ypaBHeHH MeTo10M Kpamepa:
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2. JlaHHYIO CUCTEMY YpaBHEHUIl: a) 3amMcaTh B MAaTPUYHON OpME U 3aT€M PEIIUTS C T10-
MOIIIbI0 00paTHOM MaTpHIlBL;, 0) pemuTh MeToaoM ["aycca:

'3x, +3x, +2x, =1,

P2x, +x, =-1,
\- X, - 2x, =-2.
3. HccaenyiiTe faHHYIO CUCTEMY YPaBHEHHUH HA COBMECTHOCTh C HCIIOJIb30BAHHUEM TEOPEMBI

Rx, -3x, +x, =-4,
H‘le +x, -4x; =7,

K N . wa +7x, -6x, =0.

ponekepa-Kanemnu u pemmure e€, ecii OHa COBMECTHA!

4. Jlanwl koopauHaThI BepiuH TpeyroibHuka ABC: A(1; 0), B(13; -9), C(17; 13). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs CTOPpOH AB 1 BC u ux yrioBbie KO3(pGUueHTsr; 3)
yroi B B paguanax ¢ TOYHOCTBIO 10 JBYX 3HaKoOB; 4) ypaBHeHue BricoThl CD u ee muny;
5) ypaBHeHue Menuanbl AE 1 KOOpAWHATHI TOYKH K TiepecedeHusl 3TOi MeInaHbl ¢ BBICO-
toil CD; 6) ypaBHEHHE NPSAMOM, TpoxoasiIel yepes3 Touky K napajiesbHO CTOpoHE AB;
7) KOOpAMHATHI TOUYKH M, PacnoiI0KeHHOH CUMMETPUYHO TOUYKE 4 OTHOCUTEIBHO Ipsi-
Mot CD.

5. anbl koopauHatel Bepuud mupamuasl ABCD: A4(0; 4; 3), B(4; 8; 1), C(2; 15; -7), D(0; 6;

4). TpeGyercs: 1) 3anucars Bektopel AB | AC g AD g cucreme OpT M HAWTH MOJLYJIN

JTHX BEKTOPOB; 2) HaliTu ITH yrOJ ME3/1y BEKTOPaMH ABy AC; ; 3) HalTH IPOEKIUIO BEK-

TOpa AD pa BEKTOD AB ; ; 4) HaliTu iowmaab rpanu ABC; 5) HAWTH 00beM MUPaMU/IbI
ABCD.

6. Jlanbl koopauHatel Touek 4, B u C: A(-4; 0; 8), B(0; 2; 4), C(-3; -1; 4). Tpedyercs: 1) co-
CTaBUTh KaHOHWYECKHUE YpaBHEHUs NPsAMON AB; 2) cOCTaBUTh ypaBHEHHE IIOCKOCTH,
npoxojsmiei yepes Touky C NeprneHIuKyIsIpHO NpsIMOil AB, 1 TOUKY nepeceyeHus 3Toi
IUIOCKOCTH € psIMOit AB; 3) HaliTu paccTosHue oT Touku C 10 npsMoii AB.

7. CocTaBUTh ypaBHEHUE T€OMETPUUYECKOTO MECTA TOUEK, OTHOIIEHNE PACCTOSIHUM KOTOPBIX

4
110 nannoi Touku A(3; 0) u 1o manuHOoM npsmoi x = 3 pasro unciay d = 1,5. [TonxydenHoe
ypaBHEHHE IPUBECTHU K MIPOCTEHIIEMY BUAY U 3aTEM IOCTPOUTH KPUBYIO.
8. Ilpeanpusitre BeITycKaeT 4 BUAA IPOAYKIIUH, UCTIONb3Ys 5 BUAOB ChIpbs. M3BecTHa MaT-
puna 3arpar A u BeKTop pecypcoB B. Haiitu BekTop BelTycka X.

'3 7 4 8 Hsz

0 0

DS 5 5 9|] |j32|:|
A=Ue 4 2 20 B=LBeU

] O EF [l

08 2 9 5[ 48[

12 8 10 6 HeaH
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Bapuanr 8.

| X -2y +z =4,
PZX +y  +3z =5,
\73x +4y +z =-2.

=

Pemnre nannyro cucremy ypaBHeHH Metogom Kpamepa:
2. JlaHHYIO CUCTEMY YpaBHEHUIl: a) 3amMcaTh B MAaTPUYHON (OpPME U 3aTE€M PEIIUTH C I10-
MOIIIbI0 00paTHOM MaTpHIlbL;, 0) pemuTh MeToaoM ["aycca:

| 2x, +x, =-2,
Pélxl +3x, +4x, =1,
f X, X, =-3.
3. HccraenyiiTe faHHYIO CUCTEMY YPaBHEHHUM HA COBMECTHOCTh C HCIIOJIb30BAHHEM TEOPEMBI
2%, +x, -x, =0,
|:|3x1 - X, =5,

N \ 5x, +2x, +x, =L
Kponekepa-Kanennu u pemure €€, eciii 0Ha COBMECTHA! '

4. Jlanbl KOOpAMHATHI BepiuH TpeyroibHuka ABC: A(-4; 10), B(8; 1), C(12; 23). Haiitu: 1)
JUTMHY CTOPOHBI AB; 2) ypaBHeHUs cTOpoH AB u BC u ux yriaoBbie K03()pPUIMEHTHI; 3)
yroi B B paguanax ¢ TOYHOCTBIO 10 JBYX 3HAaKoOB; 4) ypaBHeHue BricoThl CD u ee muny;
5) ypaBHeHUE MenuaHbl AE 1 KOOpIWHATHI TOUKH K MepeceueHus: ITOH MEUaHbI C BBICO-
toil CD; 6) ypaBHEHHE NPSAMOM, Tpoxoasiiel yepe3 Touky K napajjiesbHO CTOpoHE AB;
7) KOOpAMHATHI TOYKU M, paCIONIOKEHHOW CUMMETPUYHO TOUYKE A OTHOCUTENIBHO Mps-
moi CD.

5. Jlaus! koopauHathl Bepiun mupamuasl ABCD: A(-2; 0; -2), B(2; 4; -4), C(0; 11; -12),

D(-2; 2; -1). TpeGyercsi: 1) 3anucats Bektopsr AB | AC y AD B cucteMe OpT U HANTH

MOJTyJIH 3THX BEKTOPOB; 2) HalTh yroi Mexay Bekropamu AB u AC ; 3) Haiitu mpo-

exiuio Bektopa AAD Ha Bektop AB ; 4) Haiitu momans rpaau ABC; 5) HaliTi 00beM
nupamusl ABCD.

6. Jlansl koopauHatel Touek 4, B u C: A(1; 4; 0), B(5; 6; -4), C(2; 3; -4). Tpebyetcs: 1) co-
CTaBUTh KaHOHWYECKHUE YpaBHEHUs NPsAMON AB; 2) cOCTaBUTh ypaBHEHHE IIOCKOCTH,
npoxojsmien yepes Touky C NeprneHIuKyIsIpHO NpsIMOil AB, 1 TOUKyY nepeceueHus 3Toi
IUIOCKOCTH € psIMOit AB; 3) HaiiTu paccTosHue oT Touku C 10 npsMoit AB.

7. CocTaBUTh ypaBHEHUE T€OMETPUUYECKOTO MECTA TOUYEK, OTHOIIEHNE PACCTOSIHUM KOTOPBIX
1o nanHo# Touku A(10; 0) u 1o naHHOM mpsiMoi x = 2,5 paBHo uuciy d = 2. [ToxyuenHoe
ypaBHEHHE IPUBECTHU K MPOCTEHIIEMY BUAY U 3aTEM IOCTPOUTH KPUBYIO.

8. Ilpeanpustre BeITycKaeT 4 BUAa NPOAYKIIUH, UCTIONB3Ys 5 BUAOB ChIpbs. M3BecTHa MaT-
puna 3arpat A U BEKTOp pecypcoB B. Halitu BekTop Bbiycka X.

7o 3 a4 58
o 7 6 50 620
A=05 2 4 e B=L41l
ik 0 % =gh
O 4 12 3[ B20
4 10 13 8 69 -

Bapmuanr 9.
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REx -y +3z =3,
Hx +2y  +z =2,

Pemnre 1anHyro cucreMy ypaBHeHHi MetogoM Kpamepa: Hx -3y +4z =1

1.

2. JlaHHYIO CUCTEMY YpaBHEHUIl: a) 3amMcaTh B MAaTPUYHON (OpPME U 3aTE€M PEIIUTH C I10-
i:|2x1 +4x, +x, =5
TXx, -4x =2,

1
3x, +2x, +x, =7

2

MOIIBI0 00paTHOM MaTpHIlbl; 0) pemuTh MeTogoM ['aycca: -
3. HccnenyiiTe TaHHYIO CHCTEMY YPaBHEHHI Ha COBMECTHOCTH C UCIIOJIb30BAHUEM TEOPEMBI

5x, +3x, +x, =0,
H X +2x, =0,
0 Xy - Xy =2,
23x, +2x, =0.

Kponekepa-Kanennu u pemure €€, eciii 0Ha COBMECTHA:!

4. Jlanbl KOOpAUHATHI BepiiuH TpeyroasHuka ABC: A(2; 5), B(14; -4), C(18; 18). Haiitu: 1)
JUITMHY CTOPOHBI AB; 2) ypaBHeHus: cTopoH AB 1 BC M ux yriaoBble KOXQPHUIHEHTHI; 3)
yrois B B paguaHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHeHue BbicoThl CD u ee miuHy;
5) ypaBHeHue Menuanbl AE 1 KOOpAMHAThI TOUkKH K repeceueHust ITOH MEIUaHbI C BBICO-
Toit CD; 6) ypaBHEHHE NMPSAMOIL, MPOXOAIIeH uepe3 Touky K mapajjiesbHO CTOpoHe AB;
7) KOOpAUHATHI TOUKH M, pacIoOI0KEeHHOW CHMMETPUYHO TOYKE A OTHOCUTEIBHO Mpsi-
moii CD.

5. Jlanbl koopauHatel BepumH rupamuasl ABCD: A(3; 3; -3), B(7; 7; -5), C(5; 14; -13),

D(3; 5; -2). Tpebyercs: 1) 3amucars Bekropsl AB | AC y AD p cucreme opT U HaiiTH

MOJTYJIH 5THX BEKTOPOB; 2) HaifTu 1 YTOJT MEXJLy BEKTOpaMHU ABy AC; ; 3) HailTu npo-

EKITUI0 BEKTOpa AD ma BEKTOP AB ; ; 4) HaiiTu Tutomank rpanu ABC; 5) HaAUTH 00beM
nupamuisl ABCD.

6. Jlaubl koopauHatel Touek 4, B u C: A(4; -4; 9), B(8; -2; 5), C(5; -5; 5). Tpebyercs: 1) co-
CTaBUTh KAHOHUYECKUE ypaBHEHUS NPIMOM AB; 2) cOCTaBUTh ypaBHEHUE IIOCKOCTH,
npoxozsuiel yepe3 Touky C NepneHIuKYIApHO NPSMON AB, 1 TOUKy NepecedeHus 3Toi
IJIOCKOCTH € NpsiMoit AB; 3) Haiitu paccrosinue oT Touku C 10 npsimoit AB.

7. CocTaBUTbh ypaBHEHHE '€OMETPUYECKOI0 MECTa TOUEK, OTHOLLICHUE PACCTOSHUI KOTOPBIX
10 naHHo# Touku 4(2; 0) u 10 maHHO# npsiMoii x = 4,5 paBHo unciy d = 2/3. [Tony4en-
HOE€ ypaBHEHUE MPUBECTU K MPOCTEUIIIEMY BUY U 3aT€M OCTPOUTH KPUBYIO.

10. Ilpeanpusitue Beiyckaet 4 Buaa NpoOAYKIIUH, UCHIOIB3Ys 5 BUIOB ChIpbs. V3BecTHa MaT-
pu1a 3aTpat A U BEKTOp pecypcoB B. Haiitu BekTop BbIITycKa X.

IS

S s S s
D3 2 1 9|:| |:|34|:|
A=0e 7 5 20 p=0700
0 0 O 0
02 1 7 70 0350
111 9 6 8] 111
Bapuanr 10.

| 3x +y -2z =1,

px -2y +3z =5,

\=2x +3y -z =-4.

1. Pemwurte nannyro cucreMy ypaBHeHHH MeTosioM Kpamepa:
19



JlaHHyI0 cUCTeMy YpaBHEHUIL: a) 3amucaTh B MATPUYHON (OpME U 3aTeM PELIUTh C T0-
U2x
X, +2x, =4,

2x, +x, =2.

LT X, - 2x, =3

MOIIBI0 00paTHOM MaTpHIlbl; 0) pemuTh MeTogoM ['aycca:
Hccnenyiite naHHy10 CUCTEMY YPaBHEHUI Ha COBMECTHOCTb € MCII0JIb30BAHHEM TEOPEMBI
Kponekepa-Kanennu u pemure €€, eCiii 0Ha COBMECTHaA:!

'5x, -4x, +Xx, =0,
[ _

r 2)(2 - Xy _45
13X, -x, - 2x, =0.

Janbl koopauHaThl Bepimud Tpeyroasuuka ABC: A(-1; 4), B(11; -5), C(15; 17). Haiitu:
1) nnunry croponsl AB; 2) ypaBHeHUs cTOpOoH AB u BC 1 ux yrioBble K03 (HUIUEHTHI; 3)
yrois B B paguaHax ¢ TOYHOCTBIO JI0 IBYX 3HAKOB; 4) ypaBHeHUe BbicoThl CD u ee miuHy;
5) ypaBHeHue Meuanbl AE 1 KOOpAMHAThI TOUkH K repeceueHust ITOH MEIUaHbI C BBICO-
Toit CD; 6) ypaBHEHHE NMPSMOM, MPOXOAIIeH yepe3 Touky K mapajjiesbHO CTOpoHe AB;
7) KOOpAUHATHI TOUKH M, pacIoOI0KEHHOW CHMMETPUYHO TOYKE A OTHOCUTEIHHO Mpsi-
moii CD.

Janbl koopauHatel Bepmud nmupamuasl ABCD: A(4; -2; 5), B(8; 2; 3), C(6; 9; -5), D(4; 0;

6). Tpebyercs: 1) 3anmcath Bektopel AB | AC gy AD g cucreMe OpT ¥ HAWTH MOTYJIH

9THX BEKTOPOB; 2) HAUTH Yroi Mekay Bektopamu AB u AC ; 3) HaliTH POEKIUIO BEK-

topa A na Bektop AB ; 4) Haiitu mwiomaas rpanu ABC; 5) HailTH 00bEM MTUPAMHUIBI
ABCD.

Jansl koopauHaTel Touek 4, B u C: A(5; 5; 4), B(9; 7; 0), C(6; 4; 0). Tpebyetcs: 1) co-
CTaBUTh KAHOHUYECKUE YpaBHEHUS NPIMOM AB; 2) cOCTaBUTh ypaBHEHUE IIIOCKOCTH,
npoxozsuiel yepe3 Touky C NepneHIuKyIApHO NPSIMON AB, 1 TOUKy nepecedeHus 3Toi
IUIOCKOCTH € NpsiMoit AB; 3) Haiitu paccrosinue ot Touku C 710 npsimoit AB.

CocTaBUTh YpaBHEHHE TEOMETPUUYECKOT0 MECTa TOUEK, OTHOILIIEHUE PACCTOSHUI KOTOPBIX
1o nanHoi Touku 4(3; 0) u 10 gaHHOo# mpsiMoii x = 12 paBuo yuciy d = 0,5. [ToxydeHHoe
ypaBHEHHE MPUBECTH K MPOCTEHIIIEMY BHLY U 3aTEM ITOCTPOUTH KPUBYIO.

10. Ipeanpusitue Belyckaet 4 Buaa NpOAYKIIUH, UCHIOIB3Ys 5 BUIOB ChIpbs. M3BecTHa MaT-

pu1a 3aTpat A U BEKTOp pecypcoB B. Haiitu BeKTOp BhIITyCcKa X.

1
2
3
4
0
5
6

'5 4 3 1 4
O 5 4 s] Dol
0 _
A—DZ 6 4 BH B_HB.OH
M 1 2 70 220
2 9 5 8 HeeH

IIpumepHbie TeMbl pedepaToB:
3anauu, npuBoALIMe K 1udepeHIaTIbHbIM YPAaBHEHHSIM.
Juddepennmanbable ypaBHEHHS ¢ Pa3IEIAIOIUMHICS IEPEMEHHBIM.
Jluneitnsle nuddepeHanbHbIe ypaBHEHHSI IEPBOTO MOPSIIKA.
Jluneiinble nuddepeHnnanbHble ypaBHEHUS! BTOPOTO MOPSIJIKA C ITOCTOSTHHBIMH KO3 HH-

HNCHTaMU.

YpaBHeHus bepnyim.
JluckpeTHbIe clydailHble BEJIMYMHBI. Pacnpenenenre qUCKPETHON CIyd4ailHON BEIUYUHBI.

MaremaTrnuecKkoe 0KHIaHUE U TUCIIEPCHS, UX CBOMCTBA.
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7.  HenpeppiBHble ciy4ailHble Benu4uHbl. @DYHKIUS U IUIOTHOCTh paclpeaciieHus
BEPOATHOCTEN. MaTeMaTu4eckoe 0KUJaHue U JUCTIEPCHUsS, UX CBOMCTBA.
8.  Bribopounslii MeToz. ['eHepanbHas U BBIOOPOYHAS COBOKYITHOCTH.
9.  Tunsl BeiOOpOK. [Tonuron u rucrorpamma.

10. CraTucTtrueckoe pacnpeieieHne BEIOOPKU. DMIuprudeckas QyHKIUS pacipe1eICHHMsI.
11. OcHOBBI MATEMAaTUYECKOTO aHATU3A.

12.  OcCHOBHBIE KOHIICTIIIUYA MAaTEMATUYECKOTO MOJICIIUPOBAHHUS.

13. Maremaruyeckoe MporpaMMHUPOBAHKE: CYIIIHOCTh U 3HAUCHUE.

14. Meroas! pelieHus JIMHEWHBIX ypaBHEHUI.

15. Meroasl penieHs HETMHEHHBIX YPAaBHCHHM.

16. OcHoBomnoararomye KOHIENINA MaTeMaTHIeCKON CTAaTUCTHKH.
17. Omnpenenenue ypaBHEHUS IEPEXOTHOTO MPoLIEcca.

18. IIpumMeHeHHE KpaTHBIX JIMOO TPOMHBIX HHTETPAJIOB.

19. Pemenue cMelaHHbIX MaTEMAaTHYECKUX 3aau.

20. BpluncieHne TPUTOHOMETPUIECKUX HEPABEHCTB.

21. Maremaruueckas ¢pumocodust ApucToTers.

22.  OCHOBHBIC TPUTOHOMETPUUYECKUE (POPMYJIBI.

23. Maremaruk Dilep u ero Hay4yHbIE TPYIbL.

24. Ormpenenenue SKCTPEeMyMOB (YHKIIUNA MHOTHUX ITEPEMEHHBIX.

25. CymHOCTh aKCMOMaTUYECKOTO METO/1a.

26. JlexapT M ero MaTeMaTHYECKUE TPYIbI.

27. OcHOBHbBIE KOHIICTIIIMA MAaTEMATHKH.

28. Pa3BuTHE JIOTWKU U MBIIUICHUS HA YPOKaX MaTeMaTHKH.

29. CoBpeMeHHbIE OTKPBITHUS B 00JIACTH MaTEMaTHKU.

30. Ilpenmensl ¥ MPOU3BOAHBIC: CYITHOCTh, 3HAYCHUE, BEIYMCIICHUE.

IIpumepHbIe TEMBI 3cce

1 UcTopus nossieHus anredppl Kak HAyKu

2 AnreOpa: OCHOBHBIE Hayalla aHaIu3a

3 CBsI3p MaTEeMaTHKH C IPYTUMHU HayKaMu

4 CriocoObl BBIYMCIICHHUS HHTETPAJIOB

5 OnpenieneHre MeMEHTaPHbIX (PYHKIIMH

6 J[BoitHBIE MHTEIpaJIbl U MOJSIPHBIE KOOPIUHATHI

7 3anuch U BbruncieHue qupdepeHaIbHbIX ypaBHEHUI

8 Mcropus nosBIEHUS KOMIUIEKCHBIX YUCEI

9 CymHoCTh IMHEHHO 3aBHCHMOCTH BEKTOPOB

10 Marematudeckue roJoBOJIOMKH U UTPbI: CYIIHOCTb, 3HaUeHHE U BUJIbI OCHOBBI MaTeMaTHye-
CKOTO aHaJIn3a.

11 OcHOBHBIE KOHLIETIIMN MAaTEMATUUECKOTO MOJEIUPOBAHMSL.

12 MaremMatnueckoe nporpaMMUpPOBaHHUE: CYIIIHOCTh U 3HAYEHUE.
13 Metoap! perieHust TMHEWHBIX YpaBHEHU.

14 Metonbl pelIeHNs] HEIMHEWUHBIX YPaBHEHUM.

15 OcHoBonosararmmue KOHUENINY MaTEMaTHYECKON CTATUCTUKH.
16 Omnpenenenne ypaBHEHHNs IEPEXOTHOTO IIpoLiecca.

17 IlpumeHeHue KpaTHBIX MO0 TPOHHBIX HHTETPAJIOB.

18 Pemenne cMenaHHbIX MATEMATHYECKUX 3aa4.

19 Beruncnenyre TpUroHOMETPUUECKUX HEPABEHCTB.

20 Marematuueckas ¢puinocodust Apuctorersi.

21 OcHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBL.

22 MareMatuk Dijiep U ero Hay4HbI€ TPYIbI.

23 Ompenenenue 3KCTpeMyMOB (DYHKIIMA MHOTHX IEPEMEHHBIX.
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24 CymHOCTh aKCHOMATHYECKOTO METO/IA.

25 JlekapT u ero MaTeMaTUYECKUE TPY/IbI.

26 OCHOBHBIE KOHIICTIIIUY MAaTEeMATHKH.

27 Pa3zBuTHE JIOTUKH ¥ MBIIIJICHUS HA MaTEMaTHUYECKUX 3aHATHUSX.
28 CoBpeMeHHBIE OTKPBITUS B 00J1aCTH MaTEMaTHKH.

29 Ilpenenbl 1 MPOU3BOJHBIE: CYIIIHOCTD, 3HAUEHUE, BBIYUCIICHUE.
30 Ponp MmaTeMaTUKH B COBPEMEHHOM MHUpE.

How

o ~

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arrecranmuu
HpHMepHLIﬁ MmepeICHb BONPOCOB JIsl MOATOTOBKH K 3K3aMEHY

Anrebpanueckas popMa KOMIUIEKCHOTO yncia. J[efcTBUS Ha/l KOMIUIEKCHBIMU YUCIIAMH.
Tpuronomerpuyeckas GpopMa KoMIuleKCHOro uucia. KommiekcHast miockocTs. I eomeTpu-
YyecKasi MHTEepIIpeTalusi, JeHCTBUS HaJ KOMILUIEKCHBIMM UYHCIAMU B TPUTOHOMETPUYECKOU
dbopwme.

Bo3BeneHue B cTeneHb U U3BJICUEHHE KOPHS KOMIIEKCHBIX YHCEI.

[TonsiTe MaTpULIBI ¥ ONIepaluy HaJ HUMU. Buasl maTpun. @yHKIUKA MaTpHUL.
Ornpenenureny MalbIX MOPSIKOB. AJreOpanyecKkue AOMOTHEHUsI U MUHOPBI. OnpenenuTenb
n-ro nopsaaka. OCHOBHbIE CBOWCTBA ONPEICINUTENCH.

CBolicTBa JTMHENMHON 3aBUCUMOCTH M JIMHEHHOW HE3aBUCUMOCTHU CTPOK (CTOJIOIIOB) MaTpH-
1pl. Panr Matpuisl.

[Tpenen nocnenoarensHocTU. CBOMCTBA NpeaenoB. [lpumeps! BbIUUCIEHU.

IlepBslii 1 BTOPOI 3aMeUYaTENbHbIE IIPEECIIBI.

[Tpenen @ynkuuu, HenpeprlBHOCTh. [loHATHE npenena pyHkuuu B Touke. HempepbiBHOCTH
(GYHKLUU B TOUKE U Ha OTPE3KE, CBOICTBA HEMPEPHIBHBIX (DYHKIIMH.

[TpousBoanas u guddepenunan. OnpeaeneHne NPOU3BOJHON (PYHKIIUU B TOUKE, €€ T€OMET-
puueckuil v ¢puszndeckuit cMbici. [Ipon3BogHbIE 371€MEHTAPHBIX (PYHKIHIA.

IIpunoxenne npoussogHo. [IpaBuio Jlonurans packpsIThs HEONIPEAECIEHHOCTEN.
HccnenoBanue (GyHKIMHA C TOMOIIBIO MPOU3BOAHBIX. HeoOXoaumble U 1OCTaTOUHbIE YCIIO-
BUS SKCTpeMyMa (PyHKIMU. ACUMOTOTHI MX BUJIBI U ypaBHEHMsI. Touku neperuda u ycioBus
UX CYILIECTBOBAHUS.

Juddepenunan GpyHKIIMM OAHON IepeMeHHOM. ['eomeTpruyeckuii CMbICI.

Omnpenenenue cirydyaitHOro COObITHS.

Kakoe coObITHE Ha3bIBAaETCs 1I0CTOBEPHBIM, HEBO3MOKHBIM.

Kakune coObITHS Ha3bIBAIOTCSI HECOBMECTHBIMH.

Kakas rpymnmna coOpITHI Ha3bIBAETCSI MTOJHOM.

Kakue coObITHS Ha3bIBAIOTCSI pABHOBO3MOKHBIMHU.

Uto Ha3bIBaeTCs BEPOSITHOCTHIO CIIY4aifHOIO COOBITHS.

Yo Takoe OTHOCHUTEJIbHAS YaCTOTa CIYyYaliHOTO COOBITHSI.

Yrto Takoe cymma COOBITHIA.

Yro Takoe MpOou3BEACHNUE COOBITHH.

UTto Takoe pa3HOCTh COOBITHH.

Yro Takoe MPOTHUBOIOIOKHOE KA COOBITHE.

Kak HaliT BepOATHOCTH MPOTHUBOMOJIOKHOTO COOBITUS K A.

Yemy paBHA BEPOSTHOCTb COOBITHSI JOCTOBEPHOTO.

YemMy paBHa BEpOATHOCTH COOBITUSI HEBO3MOXKHOTO.

Knaccuueckoe onpeneneHue BEpOSTHOCTH. Y CIIOBHSI €T0 IPUMEHUMOCTH.

Komb6unatopHoe npaBuio CyMMBI.

KomOuHaTopHOE MpaBUIIo NPOU3BEACHUS.

Ornpezenienne yncia nepecTaHoBOK 0e3 MOBTOPeHUH u3 N aneMeHToB. Dopmyria s ero
HaXO0XICHUS.
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32. OnpeneneHue ynciia pa3MenieHuil 6e3 moBTopeHui 13 N 3eMeHToB 1o K anementoB. dop-
MyJa TSI €r0 HaXOKACHUSL.

33. Onpenenenne ynciia coueTanuii 6e3 MOBTOPEHUI U3 N 351eMeHTOB 10 K anemenToB. Gopmy-
Ja 7Sl €70 HaXOXKICHUSL.

34.  OOpatHas MaTpuua. MeToasl HaxoKIeHUs OOpaTHOW MaTpullbl. PelieHne MaTpU4HBIX
YpaBHEHUM.

35. Teopema Jlannaca. MeTo1bl BEIYMCIEHUS ONPEICTUTENICH BBICOKUX MTOPSIIKOB.

36.  Metoabl HaxoxaeHus pemeHus HeBbipoxkaeHno CJIAY: meton Kpamepa.

37.  Metoapl Hax0XAeHUS pemeHus HeBbIpoxkaeHHo CJIAY: MeTon 06paTHOI MaTpPUIIBL.

38. Ilpenmen m mpoumsBojaHas (YHKIUM HECKOJBKUX IMEPEMEHHBIX. YacTHbIE MPOHM3BOIHBIE

NIEPBOTO U BTOPOTO TOPSIIKOB
39.  JIuddepennman pyHKINN HECKOIBKIX IEPEMEHHBIX.

40.  Tlonsarue mepBooOpa3Hoil (yHKIMU. HeompeneneHHblii HHTETpall, €0 OCHOBHEIE CBOK-
cTBa. Tabiuiia HeonpeaeNeHHbIX UHTETPAJIOB.

41. OCHOBHBIE METO/IbI UHTETPUPOBAHUS HEOIIPEIETICHHBIX HHTEIPAJIOB.

42.  OmnpeneneHHbIN UHTErpal, €ro CBOMCTBa, MeTo 1kl MHTEerpupoBanus. Popmyna HeroToHa-
JleliOHMLIA.

43.  IlpunoxxeHus omnpeaeneHHoOro uuterpana. [lnomans kpuBonuueiHoi Tpaneuuu. OobeM
Tena.

44.  Teopema CI0XKEHHUS BEPOSATHOCTEH ABYX COBMECTHBIX COOBITHIA.

45.  Teopema cl0XKeHHUS BEPOSATHOCTEH JBYX HECOBMECTHBIX COOBITHIA.

46.  OmnpeneneHve ycI0BHOW BEPOATHOCTH.

47.  Omnpenenenve BEPOATHOCTH HE3aBUCUMBIX COOBITHIA.

48.  dopmyra MOJTHON BEPOATHOCTU. Y CIOBUS TPUMEHUMOCTH. CBOWCTBA TPYIIIIBI TUIIOTES.
49. ®opmyna baneca. YcioBus IpUMEHUMOCTH.

50. @opmyna Uil HAXOXKAECHUS BEPOSTHOCTH IPOUCXOXKJIEHUS XOTS Obl OJHOTO U3
n

51. HE3aBUCUMBIX, HO COBMECTHBIX COOBITHI A1, A2, A3 ....

52. Cxema bepHyIuH: OCHOBHBIE COCTABIISIONINE yCIOBHSI.

53.  ®opwmymna beprymm.

54. ®opmymna [lyaccona. YcinoBust mpuMeHEHHS.

55. ®opmymna Myaspa-Jlaruiaca. Y cioBusi IpuMEHEHUS.

56. HNuTterpanbras Teopema Jlamnaca. Y cnoBust IpUMEHEHUS.

57.  OaHOpOAHBIE U HEOJHOPOJHBIE CUCTEMBbI JIMHEHHBIX ypaBHeHUH. ['eomerpuueckas MH-
tepnpertamust CJIAY. Ilonarue coBmectHOoCTH B HecoBMecTHOCTH CJIAY. CTpoenne MHOXeCTBa
pewmenuii CJIAY.

58. Meron [Maycca pemeHus CUCTEM TUHEUHBIX YPaBHEHUH.

59.  DreMeHTH aHATUTHYECKOW F€OMETPHH Ha IUIOCKOCTH U B IpocTpaHcTBe. CUCTEMBI KOOP-
JUHAT: IeKapTOBa, KOCOYroybHasl, MoyigpHasi, cpepudeckas, uuanHapuueckas. Paguyc-sexTop.
60.  Cxema bepHyiuiH: OCHOBHBIE COCTABISIONINE YCIOBHUS.

Kpurepun ouenku ’3k3ameHna:

[TonoxxutenbHbIC OIEHKU BBICTABISIIOTCS, ecnu kommereHuun OITK-7 ocBoeHsl, 00y4a-
IOIIUICA BJIAJIEET MAaTEPUATIOM, OTBEYAET Ha OCHOBHBIE U JIONIOJHUTEIbHBIE BOIPOCHI.

OneHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIU CTYJIEHTOM JaH IMOJIHbIN, pa3BEepHY-
THI OTBET Ha MOCTABJIEHHBIA BOIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHWUW IO TEME,
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IOJI0KEHUS BOIPOCOB; B OTBETE IMPOCIEKUBACTCS YETKAS
CTPYKTYpa, JIOTMYECKAasl MOCIEI0BATEIIbHOCTh, OTpPa)karomiasi CyIIHOCTh PACKPhIBAEMbIX MOHS-
TH, TEOPUI, SIBJICHUU.
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O1eHKa «XOpOII0» BHICTABISETCSA CTYIEHTY, €CJIM CTYIEHTOM JaH NOJHBIN, pa3BepHY-
THI OTBET HA TOCTABJICHHBII BONPOC, OKA3aHO YMEHHE BBIZCIHUTH CYIIECTBEHHBIC M HECYIIe-
CTBEHHbIEC NPU3HAKU, IPUYUHHO-CIIEICTBEHHBIE CBA3H. OTBET UYETKO CTPYKTYPUPOBAH, JIOTUYCH,
U3JI0’KEH JIUTEPATYPHBIM S3BIKOM C HCIIOJIB30BAHUEM COBPEMEHHOW MaTeMaTHYECKOH TepPMUHO-
jgorud. MoryT ObITh TOMyIIEHb! 2—3 HETOUHOCTH WJIM HE3HAUYUTEIIbHBIC OIMOKH, UCIIPABIICHHbIE
00YyYaOIIMMCS ¢ TIOMOIIBIO TIPETOAaBaTEes.

O1eHKa «yA0BJIETBOPUTEIBHO» BBICTABIISCTCS MPU HEIOCTATOYHO MOJHOM M HEIOCTa-
TOYHO pa3BEpHYTOM OTBeTe. JIOTMKa M MOCIEAOBATENbHOCTh M3JI0KECHUS MMEIOT HapyLICHHUS.
JlomymieHsl OMMOKH B PACKPBITUH MOHATUH, yIOTpeOIeHnn TepMHUHOB. O0yJarouiics He cro-
COOEH CaMOCTOSATENIFHO BBIJCIHUTH CYIIECTBEHHBIC M HECYIIECTBEHHBIC NPU3HAKA U MPUYUHHO-
CJICZICTBEHHBIE CBSI3U. B OTBETe OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITh 3HaYEHHE 0000IIEH-
HBIX 3HAHUH HE ITOKa3aHo.

OreHka «He Y/10BJIeTBOPUTEIbHO» BhICTaBIsieTcs, ecnu kommnereHnuuu OIIK-7 He ocBo-
€HBI, TP HECOOTBETCTBUHU OTBETA 3aJaHHOMY BOIPOCY, WCIOJIB30BaHUU IPU OTBETE HEHaJIe-
KAIUX HOPMATUBHBIX M WHBIX MCTOYHHUKOB, KOTJIA OTBET MPEACTABIACT cOO0H pa3pOo3HEHHBIC
3HAHMS C CYNIECTBEHHBIMH OINMOKaMH 1O Bompocy. [IpucyTCTBYIOT (hparMeHTapHOCTb, HENO-
TUYHOCTH H3JIOKEeHHS. OOYJaromMiicss He 0OCO3HAET CBS3b 00CYKIAeMOro BOIIPOCa 1O OMIIETY C
JPYTUMH 00BEKTaMM AUCLUUIUIMHBL. OTCYTCTBYIOT BBIBOIbI, KOHKPETH3alUs U J0Ka3aTeIbHOCTb
U3JI0KEHUs. J|OMOTHUTENbHBIE U YTOYHSIOIIME BOIPOCHI MPENOaBaTeisi He MPUBOIAT K KOp-
PEKIINU OTBETa 00yYaroIerocs.

OueHOYHBIE CpPeCTBA ISl MHBAIHMIOB M JIMII C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BBIOUPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX MICUX0(QU3NIECKIX OCOOCHHOCTEH.

— IIpU HEOOXOJMMOCTH WHBAJIHMIAM U JIMLAM C OTPaHHYCHHBIMH BO3MOYKHOCTSIMH 310pO-
BbA NPCAOCTABIIACTCA JOIMOJIHUTCIIBHOC BPpEMA JJIA ITOATOTOBKH OTBETA HA SK3aMCHE,

— IpU [IPOBEJICHUU MTPOLEAYPHI OLCHUBAHHS PE3yIbTaTOB OOYUCHHS MHBAIUIOB U JIHII C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— [Opu H€O6XOI[I/IMOCTI/I JJIsL O6yanOHIHXC$I C OTpaHNMYCHHBIMH BO3MOXHOCTAMU 3J0POBbA
U MHBAJIMJOB IpOIEeIypa OLIEHUBAHUS Pe3ybTaTOB OOydYeHHs MO AUCLUILUIMHE MOXET IpPOBO-
JUTHCSA B HECKOJIBKO 2TaIloOB.

ITponietypa ornieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs WHBAJIUAOB M JIUI[ C OrpPAaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbs 1O AUCLMILIMHE MPEAyCMaTpUBAET MpeloCTaBlieHne HHPOpMauu B
dopmax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbsl M BOCIPUATHS HH(OPMALIUH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YAFOTIUXCSI.

O6pa3err 6mtera
puanan genepanbHOro rocy1apcTBeHHOr0 0101KeTHOT0 00Pa30BaATEIbLHOIO

yUpe:KIeHUsl BbIcIIero 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET» B I'. ApMaBupe
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38.03.02 MeHemKMEHT
Hanpasnensocts (mpodunb) — PMHAHCOBBIM MEHEIDKMEHT

Kadenpa maremaTuku 1 nHGOOPMATUKH

MartemaTnka

3K3AMEHAIIMOHHBIN BUJIET Nel

1. JIuckpeTHBbIE CilydaiiHble BEJIMYUHBL. Pacnipenenenue qUCKPETHOM CIIy4aliHOW BEJIMYUHBI.
MaremaTtnueckoe 0XKMIaHNuE U TUCIIEPCHS, UX CBOMCTBA

2 Cxema bepHyImn: OCHOBHBIE COCTABISIONIUE YCIOBUS

3aBenyrommii kadgeapou J.I1. YepHsieBa

5 IlepeyeHb OCHOBHOI U JONOJHUTEILHON YU4eOHOI JTUTEpaTypPhl, HEOOXOAUMO 1151
OCBOEHMS THCIMIIJIMHBI

5.1 OcHoBHas JiuTEpaTypa

1. Boromonos, H. B. Marematuka [DIeKTpOHHBIH pecypc]: yUeOHHK IS MPUKIATHOTO
OakanaBpuata / H. B. boromonos, I1. . Camoiinenko. — 5-e u3z., nep. u gon. — M.: M3na-
tenbetBO IOpaiit, 2018. — 401 c¢. - URL: https://biblio-online.ru/viewer/630D7942-A6D1-
46E7-A662-AC95D22C882F/matematika#page/1

2. llleBanmuna, O. SI. MaTemaTHKa B 9KOHOMHKE [ DIEKTPOHHBINA pecypc]: yaeOHOoe moco-
oue nns By3oB / O. f. lleBannuna ; mox Hayd. pea. B. T. lllesanauna. — M.: U3narenbcTBo
FOpaiit, 2018. — 192 ¢. - URL.: https://biblio-online.ru/viewer/B4E9B984-CC6B-48ED-8ECB-
1F8D122BCC09/matematika-v-ekonomike#page/1

5.2 JlonoJIHUTeIbHAS JIUTepaTypa:

1. Kpacc, M. C. Marematnka B 5KOHOMHKE: MaTEMaTHYECKUE METObl U MOJENHU [DJeK-
TpOoHHBIN pecypc]: yueOHuk ms 6akanaBpoB / M. C. Kpacc, b. I1. Uynpsiaos; nox pea. M. C.
Kpacca. — 2-e usn., ucnp. u mgon. — M.: MU3narensctBo IOpaiit, 2017. — 541 c. — URL:
https://biblio-online.ru/viewer/E8366C4C-F708-41C5-AC24-3EO0CCCOF4E75/matematika-v-
ekonomike-matematicheskie-metody-i-modeli#page/1

2. Ky3nernos b. T. MaremaTuka [DIIeKTpOHHBIN pecypc]: ydeOHUK; 2-¢ u3/., mepepad. u
JIOTI. - Mockaa: IOnutu-/lana, 2015. - 719 C. — URL:
http://biblioclub.ru/index.php?page=book_view red&book id=114717

5.3 llepuoguueckue U3TaHus
[Tepnoanueckue n3aanus — He MPETyCMOTPEHBI.

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHMKALMOHHON ceTn «HHTep-
HeT», He00XOAUMBIX /IS OCBOCHUS AUCHHUIIMHBI.

1. BBC «YHuusepcuterckas o6udaroreka ONLINE». — URL: www.biblioclub.ru
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https://biblio-online.ru/viewer/630D7942-A6D1-46E7-A662-AC95D22C882F/matematika#page/1
https://biblio-online.ru/viewer/630D7942-A6D1-46E7-A662-AC95D22C882F/matematika#page/1
https://biblio-online.ru/viewer/B4E9B984-CC6B-48ED-8ECB-1F8D122BCC09/matematika-v-ekonomike#page/1
https://biblio-online.ru/viewer/B4E9B984-CC6B-48ED-8ECB-1F8D122BCC09/matematika-v-ekonomike#page/1
https://biblio-online.ru/viewer/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75/matematika-v-ekonomike-matematicheskie-metody-i-modeli#page/1
https://biblio-online.ru/viewer/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75/matematika-v-ekonomike-matematicheskie-metody-i-modeli#page/1
http://biblioclub.ru/index.php?page=author_red&id=32575
http://biblioclub.ru/index.php?page=publisher_red&pub_id=2438
http://biblioclub.ru/index.php?page=book_view_red&book_id=114717
http://www.biblioclub.ru/

2. OBC usparenscrBa «JIanb». — URL.: https://e.lanbook.com
3. DBC «}Opaiit». — URL: http://www.biblio-online.ru/

4. DIeKTpOHHBII Kartajuor Hayunoit O6ubnmorexku KyoI'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index
5. AHalMTHYeCKas u LATaTHAs 0a3za «WebofScience (WoS)». -

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

6. Dnekrponnass ~ Oubmuoreka  «M3marenbckoro  goma  «['peOeHHUKOB» -
URL:www.grebennikon.ru

7. HayuHnas IIEKTPOHHAs o6ubnmoreka (HOB)«eLibrary.ru». -
URL:http://www.elibrary.ru

8. IloTHOTEKCTOBBIE apXMBBI BEAYIIMX 3alafHbIX HAYYHBIX >KypHaIoB Ha Poccuiickoii
wiatdopme Hayunbix xkypHaioB HOMKOH. - URL:http://archive.neicon.ru

9. Bassl nanubix kommnanuu «Mct Beroy. - URL:http://dlib.eastview.com

10. YuuBepcuterckas uHpopmanuonHas cucrema POCCUSA (YUC Poccus) -
URL:http://uisrussia.msu.ru

11. «OnexktpoHHass Oubnmoreka naucceprauuii» Poccuiickoit ['ocymapcTBeHHOM
bubnuorexu (PI'B). - URL:https://dvs.rsl.ru/

12. OnektponHas  kosuekuuss — Oxcdopackoro  Poccuiickoro  ®onpa. -
URL:http://lib.myilibrary.com

13. «Jlektopuym TBy». - URL:http://www.lektorium.tv/

14. Hanumonanehas anekrponnas 6udnuorexka «HOby». - URL:http://H36.pd/

15. KubepJlenunka: Hay4yHas 3JICKTPOHHAS OoubIMoTeKA. — URL:
http://cyberleninka.ru/

16. Enunoe okHO noctyma K oOpa3oBaTelbHbIM pecypcaM : (enepanbnas WC
cBoboanoro pocryna. — URL: http://window.edu.ru.

17. OduianbHbI MHTEPHET-TIOPTAN MPaBoBOM WHpopMmanuu. [ocynapcTBeHHas
cucrema npaBoBoii nHdopmanuu. — URL: http://publication.pravo.gov.ru

18. CnpaBouHO-TIpaBOBast cucTema «KoHcynbTanT [Trocy -

http://www.consultant.ru

7. MeToauyecKkue yKazaHus AJ1s1 00y4aroluXcs M0 OCBOCHUIO AUCHUIINHBI.

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HAa KOTOPBIX JaeTcs
OCHOBHOIl cHCTeMaTHU3MPOBaHHbIN Marepran. OCHOBHOM LIENbIO JIEKIUH SBJIIETCS oOecrieueHne
TEOPETUYECKON OCHOBBI 00YUEHUS], Pa3BUTHE HHTEpeca K yueOHOH AedTeNbHOCTH U KOHKPETHOM
y4eOHON UCHUIIIUHE, (OPMHPOBAHHME Yy OOYYAIOIIMXCS OPUEHTHPOB JJISI CaMOCTOSTEIbHOU
paboTHI.

IToaroToBKa K MpakTUYECKUM 3aHATUSIM.

IIpakTudeckue 3aHATHS OPHEHTHUPOBAHbI Ha pPabOTy ¢ Y4eOHOW M MEepPHOANYECKOM
JUTEpaTypol, 3HAKOMCTBO C COJIep)KaHHWEM, PUHLUIIAMU U MHCTPYMEHTAMHU OCYIIECTBIICHUS U
pELICHHNEM OCHOBHBIX BOIPOCOB, NPHOOPETEHHE HABBIKOB JUI CaMOCTOSTENBHBIX OLEHOK
pe3yinbTaTOB OLEHKM OCHOBHBIX SIBICHHH JUCHUIUIMHBL. K mpakTudyeckomMy 3aHSATHIO
o0y4Jaroluiics MOKEH OTBETUTh HAa OCHOBHBIE KOHTPOJIBHBIE BONPOCHl H3y4aeMOH TEMBI,
MOJTrOTOBUTH 3CCE, PEIIUTh TecThl. KpoMme Toro, cieayer u3yduTh TEMY IO KOHCIIEKTY JIEKIIUHM U
Y4eOHUKY UM YUYE€OHBIM IMOCOOHSIM U3 CIIUCKA JIUTEPATYPHI.

TectupoBanue Mo npeayokeHHbIM TeMaM. [loAroToBKa TECTUPOBAHUIO MpeIoiaraet
U3y4eHHEe MaTeprasoB JIEKIUH, yueOHOH TUTeparyphl.

BoinosiHeHUE CUTYallMOHHBIX 3aIaHUN — 3TO 3ajlaud, MO3BOJISIOUINE OCBaUBaTh MHTEN-
JIeKTyaJIbHbIE ONepaIiK MOCJIE0BAaTENIbHO B Ipolecce paboThl ¢ HHpOpMalMell: 03HaKOMIICHHE
- IOHUMAaHHe - IPUMEHEHHUE - aHAJIU3 - CUHTE3 - OLIEHKA.

CuryauMoHHBIE 3a7jaud MO3BOJISAIOT MHTETPUPOBATHh 3HAHUSA, MOJIYYEHHBIE B IIPOLIECCE
U3y4eHHMs] CMEXHBIX  JTUCHMIUIMH, [pelyCcMaTpuBas  pacIIMpeHHe  00pa3oBaTeIbHOIo
npocTpaHcTBa oOywaromierocsi. PereHne CHTyallMOHHBIX — 3ajad, Oa3upyroOIIMXCS —Ha
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NpUBJICUYCHUH OOYYAIOMMXCSl K aKTUBHOMY pa3pelIeHHIO YYeOHBIX MPOOJIEeM, TOXKIECTBECHHBIX
peadbHBIM  JKM3HEHHBIM, IMO3BOJSET  OOydYaroLleMycsl OBJAaJ€Th  yYMEHUSMH  OBICTPO
OpUEHTUPOBATLCS B Pa3HOOOpa3HOW WHGPOPMAIUU, CAMOCTOSITEIIBHO M OBICTPO OTHICKUBATH
HE00XO/UMBIE /7Sl pellieHus] MPoOIeMbl CBEIEHUS U, HAKOHEL, HAyYUThCS aKTUBHO, TBOPYECKU
10JIb30BATHCSl CBOMMM 3HAHUSIMH.

[IpeuioskeHHble pacyeTHble 3aJaud (CUTyallMOHHbIE 3alauyd) TPeOYIOT JIOIMYECKOIro
pPasMBIIUICHUS W TPEAHA3HAYeHbl JUIA OTPaOOTKH MPAKTHMYECKHMX HABBHIKOB BBITIOJHEHUS
pacyeToB B mporecce UX pemeHus. IIpy uX BBINOJIHEHHMM HEOOXOIUMO MPOSBUTH 3HAHMS
pPacyYeTHBIX METOJUK U (POPMYIL

Pemienne cuTyalMOHHBIX 3aJad  MOXET CIIOCOOCTBOBaTb  PAa3BUTHUIO  HAaBBIKOB
CaMOOpTaHU3alMM  JEATeNBbHOCTH,  (OPMHUPOBAHUIO  yMEHHUS  OOBSCHATH  SIBJICHUSA
JIeMCTBUTENIBHOCTH, IOBBIIMIEHUIO YPOBHS (DYHKIMOHAIBHOM I'paMOTHOCTH, (OPMHPOBAHUIO
KJIFOYEBBIX KOMIIETEHTHOCTEH, IMOJATOTOBKE K MNPO(PECCHOHATBLHOMY BBIOOPY, OpPHUEHTAMU B
KJIFOYEBBIX IIPOOIEMax COBPEMEHHOM KU3HHU.

[lo pesynpTaTaM NpPOBEPKM CUTYallMOHHBIX 3a/Jad IpernojaBaTellb  YKa3bIBaeT
oOyuyaromiemycs Ha OUIMOKM U HETOYHOCTH, JIONMYIEHHbIE NPU BBITOJHEHUM 33aJaHUH, IYyTH UX
yCTpaHEHHUS.

Hanucanume »scce. Occe — BUA  CaMOCTOATENBHOM  paboThl  oOywarommxcs,
MPEACTABISIONINN 000 HEOOMBIIOE 0 00bEMY U CBOOOJIHOE MO KOMITO3UIIMU COYMHEHHE Ha
3aJ]JaHHYI0  TeMy, OTpaxamllee MOAYEPKHYTO HMHIMBUAYAJIbHYIO  TO3ULHUI0  aBTOpA.
PexomenryemMblil 00beM 3cce — 2-3 revyarHble CTPAHULIBL.

Hanucanue pedepara — 3170 BUJ caMOCTOATENIbHOM pabOThl 00y4aromuXcsl, COASpIKaIMM
MH(}OPMAIUIO, TOMONHSIONIYI0 U PAa3BUBAIOLIYI0 OCHOBHYIO TEMY, U3YYaeMYIO0 Ha ayIUTOPHBIX
3aHATUAX. Benyiee MecTo 3aHMMAIOT TEMbl, NMPEACTABISAIONINE NPOpEeCCUOHAIBHBIA HMHTEpEC,
HECyIIHEe 3JIeMEHT HOBHU3HBIL PedeparuBHbIE MaTepuanbl JODKHBI MPEACTABIATh MHCHMEHHYIO
MOZIETIb TEPBUYHOIO JOKyMEHTa — Hay4yHOH paloTbl, MoHorpaduu, crarbu. Pedepar moxer
BKJIIOYaTh 0030p HECKOJBKHX MCTOUYHUKOB U CIIY>)KMTb OCHOBOM JJISl IOKJaJla Ha OMPEIENIEHHYIO
TEMy Ha CeMUHapax.

KoHTposbHble paboThl SABIAIOTCA OJHUM U3 0053aTENbHBIX BUJIOB CAMOCTOATENBHOM pa-
00ThI 00YJAIOIIHUXCSI.

Ienbt0 KOHTPOJIBHBIX paboT SBJISIETCS BBIPaOOTKa y 00y4aroIIerocss HaBbIKOB CaMOCTOSI-
TeNbHOU paboThl; (pOpMHpPOBAHNE HABBIKOB PAOOTHI C MUCKOM HCIIOJIb30BAHHBIX HCTOYHUKOB U
YMEHUS IPUMEHSTh CBOM 3HAHHS K KOHKPETHBIM CUTYaIIHSIM.

CamocrodrenbHas paboTa 00ydyaromMXcs MO JUCHUIUIMHE BKIIOYAET CIEAYIOLINE BHJIbI
pabor:

- paboTa ¢ JEKIMOHHBIM MaTepuaioM, IpeaycMaTpUBaomias MpopadOTKy KOHCIIEKTa
JeKUUH ¥ ydeOHOM ITUTepaTyphl;

- BBINOJIHEHHE JIOMAIIHErO 3aJaHMsl, MPEeIyCMaTpUBAIOIIMX PEIICHHE CUTYAI[MOHHBIX
3aJa4, MPOBEPSAEMbIX B yUeOHOM! IpyIine Ha MPaKTUYECKUX 3aHATHUSX;

- U3yYeHHe MaTepHasa, BBIHECEHHOTO Ha CAaMOCTOATENIbHYIO TPOPadoTKY;

- MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- HamKcaHue pedepara WK cce Mo 3aJaHHOH mpobiieme.

Ok3ameH. OOyuvaromuecs 00s3aHbl CAATh 3K3aMEH B COOTBETCTBUHU C pPACHUCAHHEM M
y4eOHBIM TUIAHOM. DK3aMeH sBIsieTcs (OPMOM KOHTPOJS YCBOCHMs OOydaroUuMcs y4eOHOU
IIPOrpaMMBbl 1O AUCHMILIMHE WM €€ YacTH, BBINOJIHEHUs pedepaTUBHBIX padoT, 3cce, TECTOBBIX
3aJaHii, YCTHOTO OIpPOCa, BBIIOJHEHWE CHTYAllMOHHBIX 3aJaHUi. OK3aMEHbl OOBIYHO
npoBoAsTcss mo OuneraMm. [lepeueHb BOMPOCOB W CUTYalMOHHBIX 3aJaHUil (MpaKTUYECKue
3aaun) JTOBOJATCA 10 oOywaromuxcs 3apanee. Ilepen sk3aMeHOM MPOBOIUTCS 00s3aTeNbHAs
KOHCYJIbTalMsl. DK3aMEHAIIMOHHBIM OuieT BKtoyaeT 2-3 Bompoca (BMECTO OJHOTO M3 HHX
3a7a4a).
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B ocBoeHnu AUCHUIINIMHBL MHBAJIMJAMU U JIMaMU C OTPaHUYCHHBIMU BO3MOXKXHOCTAMU
3I0pPOBbsl OOJIBIIIOE 3HAYCHHE WMEET WHIMBHAyalbHas ydeOHas pabora (KOHCYIbTAIMH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE YUeOHOTO Marepuara.

WupuBuayanbHble KOHCYJIBTAIlMM 110 TPEIAMETY SBISIOTCS BaKHBIM  (hakTopoM,
CHOCO6CTBYIOH_II/IM HHAUBUAYAJIU3allun 06y‘IeHI/I$I N YCTAHOBJICHHUIO BOCHHUTATCIIbHOI'O KOHTAKTa
MEXIy TMpernoiaBarejieM H OOydYalolIMMCsS WHBAJIMJIOM WJIM JIMIOM C OTrPaHWYCHHBIMU
BO3MOKHOCTAMMU 300POBbA.

8. Ilepeyenbp MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO NMPOIeCcca MO IMCUHUILIHHE.

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

- [IpenocraBienue 1ocTyna BCeM y4acTHHUKaM 00pa3oBaTeIbHOTO MpoLecca K Kopropa-
TUBHOI CETH YHHUBEPCUTETA U IN100anbHON ceTn MIHTepHeT.

- [IpenocraBienue 1ocTyna yyacTHUKaM 00pa3oBaTebHOIO Ipoliecca yepes ceTb MH-
TEPHET K CIIPaBOYHO-TIOMCKOBBIM HH(OPMAIIHOHHBIM CHCTEMAaM.

- Ucnonp3oBanue cnenuanusuposanHoro (Oduchoe 10, rpaduyeckue, Buieo- 1 ayauo-
PEeAAKTOPBI U Ip.) IPOrPaMMHOI0 00ecriedeH sl sl TIOATOTOBKH TECTOBBIX, METOAUUYECKUX U
y4eOHBIX MaTepHaJIOB.

- Ucnonp3oBanne 0(h)MCHOTO ¥ MyJIbTUMETUIHOTO IIPOTPAMMHOT0 00ECTICYCHHUS

8.2 IlepeyeHb HEOOXOAMMOI0 NPOTPAMMHOI0 o0ecrieYeHus!

— - LibreOffice 5.0.6 (cBoOOaHbII OGHUCHEI MTAaKeT);

- Gimp 2.6.16 (pacTpoBblii rpaguyYecKuil penakTop);

- Inkscape 0.91 (BekTopHbIii TpaduUecKuii perakTop);

- AdobeAcrobatReader, WinDjView, XnView (mpocMOTp JOKyMEHTOB M PUCYHKOB);
- Mozilla FireFox, Adobe Flash Player, JRE. (Internet);

- 7-zip 9.15 (apxuBarop);

- Nod32 (anTHBHpYC);

- Notepad++ (TeKkCTOBBII peIaKTOp C MOACBETKOM CHHTAKCHCa

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. O¢dunmanbHblii MHTEPHET-TIOPTAI TPaBOBOM MHPOpMaruu. ['ocynapcTBeHHas cuctema
npaBoBoit nHpopmarmu. — URL: http://publication.pravo.gov.ru.

2. O¢punmansHast Poccusi. CepBep opraHoB rocynapctBeHHo# Biactu Poccutickoit dene-

pamun. — URL: http://www.gov.ru.

3. CnpaBoyHO-TIpaBOBast cucreMa «KoHCynmpTanT [Tmrocy. — URL:
http://www.consultant.ru.
4, Hayunas AIIEKTPOHHAS oubmmoTeka (H3B) «eLibrary.ruy. -

URL:http://www.elibrary.ru

9. MarepuajbHO-TeXHHYECKasi 0a3a, HeOOX0AUMAas VIS OCYLIeCTBIeHHA 00pa3oBa-
TeJbHOI0 NMpoLuecca no JTUCHHUIINHE

MaTCpI/IaHBHO-TCXHI/I‘{eCKOG obOecrieueHue JUCIHUITIINHBI 1

No Bun padot
OCHAIIIEHHOCTD

1.| JlexuuoHHBbIe 3aHATUA | AyAMTOPHH /ISl IPOBEICHUS] 3aHATHH JTeKIMOHHOTO THIIA:
Aynurtopus 13 ocHaiieHa y4deOHOU MeOenbio;

Aymutopus 14 ocHameHa y4eOHOM MeOenblo,

Ayautopus 23 ocHameHa y4eOHOW MeOenblo, CTallMOHAPHBIM
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MYJIbTUMEIUMHBIM KOMILJIEKCOM B COCTaBe: MPOEKTOpP, 3KpaH
HAaCTEHHBIN, IEPCOHAIbHBIM KOMIIBIOTEP C IPOTrPaMMHBIM
obecreyeHueM.

Aynutopus 24 ocHalieHa yueOHOH MeOelblo, CTallMOHAPHBIM
MYJIbTUMEIUHHBIM KOMIUIEKCOM B COCTaBe: IPOEKTOP, IKpaH
HACTEHHBIH, [IEPCOHAIBbHBIN KOMIIBIOTEP C IIPOrPAMMHBIM
obecreyeHneM;

Aynuropus 25 ocHamieHa y4eOHON MeOemblo, CTallHOHAPHBIM
MYJIbTUMEIUMHBIM KOMIUIEKCOM B COCTaBe: IPOEKTOP, IKpaH
HACTEHHBIH, [IEPCOHAIBHBIN KOMIIBIOTEP C IIPOrPAMMHBIM
obecreyeHneM;

Aynuropus 26 ocHamieHa y4eOHOU MeOelbio, IEPCOHATBHEI-
MH KOMITbIOTepaMu — 15 mt. ¢ noctynoM k cetu «MHTEpHET» N
o0ecrieyeHreM JOCTyla B 3JEKTPOHHYIO HH(OPMAIIOHHO-
00pa30BaTeNIbHYIO Cpey OpraHu3alluy, IporpaMMHoOe olecre-
YEeHHUE.

Aynuropus 27 ocHaieHa y4eOHON meOenblo, MepCOHANbHBIH
KoMmIbtoTep — 15 mr. ¢ goctynoM k cetu «MHTEpHET» U 00€ec-
NEYEeHHEeM JIOCTylla B  OJEKTPOHHYI HH(POPMALMOHHO-
00pa30BaTeNIbHYIO Cpey OpraHu3alluy, IporpaMMHoOe olecre-
YEHUE;

Aynuropus 28 ocHaileHa y4eOHOU MeOelnbio, IepPCOHAIbHBI-
MU KoMIbloTepamu — 18 mt. ¢ gocrtynom k cetu «MHTEpHET» N
o0ecrieyeHreM J0CTyla B 3JEKTPOHHYIO HH(OPMAIMOHHO-
0o0pa3oBaTesIbHYIO Cpely OpraHu3aluu, IporpaMMHoOe obecre-
YeHUe;

Aynurtopus 32 ocHaileHa y4eOHON MeOenbIo;

Aymutopus 34 ocHamleHa y4yeOHON MeOesblo, CTallMOHAPHBIM
MYJIbTUMEAUIHBIM KOMITJIEKCOM B COCTaBe: IPOEKTOp, SKpaH
HACTEHHBIH, MEPCOHAJbHBIM KOMIBIOTEP C HPOrPaMMHBIM
o0ecrnieueHrneM; rocyaapcTBeHHas cuMBoirka (repd P®, ¢uar
P®; ¢nar Kpacnomapckoro kpas, ¢iar r. Apmasupa),
Aynuropus 35 ocHaieHa  yueOHOM MeGenblo;

Aymutopus 36 ocHalleHa yueOHOH MeOelbIo.

IIpakTyeckue
THS

3aHsA-

AYyIUTOPHHM /ISl IPOBEJACHNUS 3aHATHII CEMMHAPCKOI0 THIIA
Aymutopus 13 ocHaieHa yueOHOI MeOenblo;

Aynuropus 14 ocHaieHa yueOHOM MeOenblo;

Aynutopust 23 ocHaileHa yueOHONH MeOenblo, cTallOHapHBIM
MYyJbTUMEAUMHBIM KOMILJIEKCOM B COCTaBE: MPOEKTOP, 3KpaH
HACTEHHBIH, MEPCOHAJBHBI KOMIBIOTEP C MPOrPAMMHBIM
o0ecrieyeHreM.

Aynutopus 24 ocHaieHa y4eOHON MeOenbio, CTallMOHAPHBIM
MYJbTUMEAUMHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIN, TIEPCOHANILHBIN KOMITBIOTED;

AynuTopus 25 ocHareHa yueOHOM MeOemblo, CTallMOHAPHBIM
MyJIBTUMEANMHBIM KOMIUIEKCOM B COCTaBE: IPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHATIBHBIN KOMIIBIOTEP C IPOrPAMMHBIM
o0ecreueHuEM;

Aynuropus 26 ocHalleHa yueOHOM MeOenblo, IepCOHATbHBIMU
KoMIbloTepamMu — 15 wT. ¢ gocrynom k cetu «MHTEpHET» N
obecrieueHreM JOCTyna B SJIEKTPOHHYIO HWH(OpMaAIMOHHO-
00pa30BaTeNbHYIO CPEy OpraHU3aIllK, IpPOrpaMMHOe olecre-
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YEeHHUE,

Aynutopust 27 ocHamleHa y4eOHOH MeOenbio, MepCoOHaTbHBIN
KOMITbIOTEp — 15 mT. ¢ mocTynoMm k cetu «MHTEpHEeT» 1 0bec-
NEYeHHEeM JIOCTylla B  3JEKTPOHHYIO  HMH(DOPMAIMOHHO-
o0pa3oBaTeNbHYIO Cpelly OpraHHu3aliy, PorpaMMHOe obecrtie-
YeHUE;

Aynutopus 28 ocHaileHa yueOHOW MeOembto, TePCOHATLHBIMU
KoMmnbroTepamMu — 18 wT. ¢ gocrynom k cetu «MHTEpHET» N
ofOecriedyeHUEeM JOCTyla B DJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO0 Cpey OpraHu3alluy, IPOrpaMMHOe olectie-
YEeHUE;

Aymutopus 32 ocHaieHa yueOHO MeOenbio;

Aynutopus 34 ocHaiieHa y4yeOHOW MeOesblo, CTallMOHAPHBIM
MYJbTUMEIMHHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOpP, SKpaH
HACTEHHBIN, MEPCOHANBHBIA KOMIIBIOTEP, MPOrpaMMHOE olec-
MeYCHHE; rocyaapcTBeHHas cuMBosmka (repd P®D, dnar PD;
¢dnar KpacHomapckoro kpas, ¢iar r. ApmaBupa),

Aymutopus 35 ocHameHa yueOHO MeOenbIo;

Aynuropus 36 ocHaieHa yueOHOM MeOenblo;

Aynutopus 37 ocHamieHa yueOHOW MebOenbplo, mocoous
HarJsIIHBIE TI0 WHOCTPAHHOMY SI3BIKY: Y4eOHBIE MaTepHalbl,
[[BETHBIE KAPThI, TAOIHIIBL.

['pynmnoBele  (MHIUBU-
JyaJlbHbl€) KOHCYJIbTa-
U1

AyIMTOPHM AJI TPYNIOBBLIX H HHAMBHAYAJIbHBIX KOHCY/Ib-
Talui:

Aynurtopus 13 ocHaieHa yueOHOM MeOenbio;

Aynuropus 14 ocHaieHa yueOHoOM MeOelbto,

Aynutopust 23 ocHaileHa yueOHON MeOenblo, cTallMOHapHBIM
MYyJbTUMEAUMHBIM KOMILJIEKCOM B COCTaBE: MPOEKTOP, 3KpaH
HACTCHHBIM, IIEPCOHAJBHBIA KOMIBIOTED C NPOrPaMMHBIM
o0ecIeYeHHEM;

Aynutopust 24 ocHallleHa yueOHOH MeOelblo, CTallMOHAPHBIM
MYJbTUMEANMHBIM KOMIUIEKCOM B COCTaBe: MIPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHAIIBHBIN KOMIIBIOTEP € IPOIPAMMHBIM
o0ecIeYeHHEM;

Aynutopus 25 ocHallleHa yueOHOH MeOelblo, CTalliOHAPHBIM
MYJIBTUMEANMHBIM KOMIUIEKCOM B COCTaBE: IPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHAIBHBIN KOMIIBIOTEP C IPOrPAMMHBIM
obecreueHuEeM;

Aynuropus 26 ocHaiieHa yueOHO MeOelnblo, IepCOHATbHBIMU
KoMIbploTepamMu — 15 wT. ¢ gocrynom k cetn «MHTEpHET» N
o0ecriedeHHEeM JOCTyla B DJJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO0 Cpey OpraHu3alluy, IporpaMMHOe olecre-
YEHHE;

Aynutopust 27 ocHalleHa y4eOHOH MeOelnblo, MepCOHaIbHBIH
KoMIbioTep — 15 mr. ¢ goctynoM k cetu «MHTEpHET» U 00ec-
NEYeHHEeM JIOCTylla B  OJEKTPOHHYIO  HMH(OPMAIMOHHO-
o0pa3oBaTeNbHYIO Cpely OpraHHu3aliy, IPorpaMMHOe obecrie-
YEHUE;

Aynuropus 28 ocHalleHa yueOHO MeOenblo, TepCOHATbHBIMU
KoMIbroTepamMu — 18 wT. ¢ gocrtynom k cetn «MHTEepHET» N
obecrieueHreM JOCTyna B SJIEKTPOHHYIO HWH(OpMaAIMOHHO-
00pa30BaTeNIbHYIO CPEey OpPraHU3aIllui, TPOrpaMMHOe olecre-
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YEeHHUE,

Aymutopus 32 ocHaieHa yueOHOI MeOenbio;

Aynutopus 34 ocHaiieHa yuyeOHOW MeOesblo, CTallMOHAPHBIM
MYJIbTUMEIUIHBIM KOMILIEKCOM B COCTaBe: MPOEKTOP, dKpaH
HACTEHHBIH, MEPCOHAIBHBIA KOMIIBIOTEp C MPOrpPaMMHBIM
o0ecreyeHrneM; rocyIapCTBeHHasi CHMBOJINKA;

Aynutopus 35 ocHalieHa yueOHOM MeOenbo;

Aynutopus 36 ocHalieHa yaeOHOH MeOeIbio;

Aymutopus 37 ocHamieHa y4yeOHOW MeOeNbio, MaTepHallbl,
[[BETHBIC KAPTHI, TAOTHIIBL.

Texkymuid  KOHTPOJIb,
MPOMEXYTOUHAsT aTTe-
cTanus

AyauTopuM IJIsl TEKYIIEero KOHTPOJIS M MPOMEKYTOYHOM
aTTecTallUM:

Aynutopus 13 ocHamieHa yueOHOM MeOenbo;

Aymutopus 14 ocHamieHa yueOHOI MeOenblo,

Aynuropus 23 ocHamieHa yuyeOHON MeOenblo, CTallMOHAPHBIM
MyJbTUMEAUMHBIM KOMILJIEKCOM B COCTaBE: MPOEKTOP, 3KPaH
HACTEHHBIN, MEPCOHAJBHBI KOMIBIOTEP C MPOrPAMMHBIM
00ecCIcUCHHEM;

Aynutopust 24 ocHalleHa yueOHOH MeOelblo, CTalliOHAPHBIM
MYJBTUMEAUNHBIM KOMIUIEKCOM B COCTaBE: IPOEKTOP, IKpaH
HACTEHHBI!, IEPCOHANIbHBIN KOMITBIOTED;

Aynuropus 25 ocHaieHa y4eOHOH MeOebio, CTallHOHAPHBIM
MYJIbTUMEIUMHBIM KOMIUIEKCOM B COCTaBe: MPOEKTOP, IKpaH
HACTEHHBIH, IEPCOHAIBHBIN KOMIIBIOTEP C IIPOrPAMMHBIM
obecreyeHneM;

Aymutopus 26 ocHamieHa yueOHO# MeOenbio, TepCOHAIBHBIMA
KoMmImbloTepaMu — 15 mT. ¢ nocrynom k cetu «MHTepHET» U
o0OecriedeHHeM JOoCTyla B DJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeNbHYIO Cpey OpraHu3alluy, IporpaMMHOe olecre-
YEeHHUE.

Aynutopust 27 ocHalleHa yueOHOH MeOenblo, MepcoOHaTbHBIN
KoMmIbtoTep — 15 mr. ¢ goctynoM k cetu «MHTEpHET» U 00Oec-
NEYEeHHEeM JIOCTyla B  3JEKTPOHHYIO  HMH(OPMAIMOHHO-
o0pa3oBaTeNbHYIO Cpelly OpraHu3aliy, IPorpaMMHOe obecrie-
YEHHUE;

Aynutopus 28 ocHalleHa yueOHo#l MeOenbio, IepCOHAIbHBIMU
KoMIibloTepamMu — 18 mT. ¢ moctynoMm k cetn «UHTepHEeT» U
o0ecrieyeHHeM JOCTyla B 3JEKTPOHHYIO HH(OPMAIOHHO-
o0pa3oBaTeNbHYIO Cpely OpraHU3aliy, MPOorpaMMHOE obecre-
YEHUE;

Aynuropus 32 ocHaieHa yueOHOM MeOenblo;

Aymutopus 34 ocHamieHa yuyeOHOH MeOenblo, CTallMOHAPHBIM
MYJbTUMEAUIHHBIM KOMILJIEKCOM B COCTaBe: IPOEKTOp, SKpaH
HACTEHHBIA, MEPCOHAJBHBI KOMIBIOTEP C MPOrPaMMHBIM
o0ecrnieueHreM; rocyaapcTBeHHas cuMBosuka (repd PO, ¢uar
P®; ¢nar Kpacnomapckoro kpas, ¢uar r. ApmaBupa);
Aynuropus 35 ocHaieHa yueOHOM MeOenblo;

Aynutopust 36 ocHallleHa yueOHOH MeOelbio;

Aymutopuss 37 ocHamieHa Yy4eOHOW MeOenbo; MOoCcoOms
HarJsiIHble 10 WHOCTPAHHOMY S3BIKY: y4eOHbIE MaTepHalbl,
IIBETHBIE KapThl, TAOJIUIIBL.

CaMocrosTenpbHas pa-

IHoMemeHus AJIs1 CAMOCTOATENbHOI padoThl, ¢ padounMu
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oora

MeCTaMH, OCHAILCHHbIMU KOMIIBIOTEPHOM TEXHUKOM C
BO3MOKHOCTBHIO MOAKIIOYeHNs K ceTu «AHTepHEeT» N
o0ecredyeHUEM J0CTYNA B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTe/IbHYIO Cpedy OPraHu3alum:

[Tomemmenue ayis camocTosATeaIbHON padoThl Ne 18 ocHareHo
yueOHOM MeOenblo, IEPCOHATBHBIMU KOMITbIOTEpaMu — 4 IT.,
OJIMH U3 MEePCOHANIbHBIX KOMITBIOTEPOB, OCHAIIIEH HAKJIaJKaMu
Ha KJaBHaTypy co mpudToM bpaiinsg, KoJoOHKaMu M HAyIIHH-
KaMHU, JJIEKTPOHHOU NMPOrpaMMOM i YTEHHUS BCIYX TEKCTO-
BbIX (haiinoB «banabonkay ¢ CHHTE3aTOPOM PEYU C OTKPBITHIM
ucxoaubiM kogoM RHVoice. MOV, nporpammHoe obecniede-
HUE; CTICIHATM3UPOBAHHAS MEOECIIb: CTEIUIAXKH OMOIMOTCUHBIE,
mKad KapTOTeUHBIN, OMOIMOTEUHBIN CTOI-0apbep Kadenpa ais
BBIJIAUU JIUTEPATYPHI.
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