benepaibHOE TOCYIAPCTBEHHOE OIOPKETHOE 00Pa30BATENBbHOE YUPEKICHNE
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(undexc oucyununsl)

BBICIIET0 00pa30BaHus
«TONBATTUHCKUN TOCYIAPCTBEHHBIN YHUBEPCUTET)

PABOYASA IPOT'PAMMA JUCHUIT/IMHBI

Bricmas matemarnka 1

(HaumeHoBaHUe OUCYUNTUHDL)

10 HAINPABJICHUIO IMOATOTOBKH (CIEIIUAIIBHOCTH )
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE 00eCceueHUEe MAITMHOCTPOUTEILHBIX OIPOU3BOJICTB

(K00 u HaumeHo8aHUue HanPasieHuss NO020MosKuU, cneyuarvHocmu 8 coomgeemcmeuu ¢ @I'OC BI1O/@I'OC BO)

Texuomorus MAalIMHOCTPOCHU A

®opma 00ydeHus: ouHas

I'on Habopa: 2019

(nanpaenennocms (npoguas)lcneyuanuzayus)

PacnpenesieHue 4acoB JUCHUILJIMHBI [10 ceMeCTPaM U BHIaM 3aHATHI (110 y4eOHOMY IJIaHY)

Kosnuectso 3ET 5
Yacos no PYII 180
Buabl koHTpOJIS B IK3aMeHbI 3a4dernl Kypcosbie Kypcosbie Konrpoasanie
cemMecTpax: NMPOEKThI padoThI (Ml;af::::mﬁ
(opmel 00yuenns)
- 1 - - -
NoeNe cemecTpoB
1 2 4 6 7 8 9 10 11 Hroro
3ET no cemecTpam 5 5
Jleknun 34 34
JlaGopaTopHble
IIpakTHyeckue 34 34
KonTakTHas padota 68 68
Cam. padorta 112 112
KonTpoan
Hroro 180 180

ToabsitTH, 2019




Pabouast mporpamma coctaBieHa Ha ocHoBaHun @DI'OC BO u ydeOHOro ImjiaHa HampaBJICHHS
MOATOTOBKHU (CMELUATBHOCTH)
15.03.05 KoHCTPYKTOPCKO-TEXHOJOTHYECKOE 00EeCTICUeHNE MAIMHOCTPOUTEIBHBIX POU3BOJICTB

(KOO U HAUMEHOBAHUE HANPABIeHUst NOO20MOBKU, cneyuanvhocmu 6 coomeemcemeuu ¢ @IOC BIIO/PI'OC BO)

Penen3upoBanne padoyeil nporpaMmMbl JUCHHMILIHHBI:
OtcyrcTBYyeT

VYyeOHas (pabouas) mporpamma o00peHa Ha 3acenanuu kadeapsl «Briciias MareMaTuka u
MareMaTHueckoe obpasoBanue» (mporokoi 3aceqanus Ne 1 ot «30 » aBrycra 2018 r.).

Pentensenr

(OondcHoCcmb, yueHoe 386aHue, CmeneHy) (noonucs) (U.0. Damunus)
«_» 20 1.

Cpok neiicTBusi padoueii nporpammbl aucuumnnabl 10 30.08.2022 r.

HNudpopmanus 00 akryaausanuu padodeid NporpaMmbl IUCHUIIIHHBI:

[TpoTtokoun 3acenanus kapenpsl No  oT «_ » 20 T

[TpoTokoun 3acemanus kagenpsl No  OT «__ » 20 1.

[TpoTtokoun 3acenanus kagenpsl No oT «_ » 20 T

[TpoTokou 3acenanus kageapsl No 0T «_ » 20 1.
COI'JTACOBAHO

3aBenytouuii kadenpoit «Ob6opyaoBaHNE U TEXHOJIOTUH MAIIMHOCTPOUTEIHLHOTO

IMPpOU3BOACTBA»
(8vinycraiowell HanpagieHue (CneyuaIbHOCMy))
20 1. H.I1O. JlorunHos
(noonucy) (U.0. @amunus)
YTBEPXIAIO
BEIYIOIINI IpoN «BrIcias MaTeMaTHKa U MaTeEMaTHYECKOe 00pa3oBaHueEy
3aBenyto kadeapoit «B 0
(pazpabomasueii PI1)])
20 1. P.A. YTeea
(noonucy) (H.0. @Pamunus)



Crpykrypa mucuuniannsl _'Beiciiag MatemMaTnka-1""

O0beM y4eOHOro Kypca M BHAbI Y4eOHBIX MepOnpusTHi
KonTakTHas padora CamocTosiTe1bHas padoTa <]
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Beiciias "
1 5 17 180 68 34 34 112 110 2 3a4éT
MareMaruka |
AHHOTANMUSA
yueOHOro Kypca
b1.5.06.01 Boicinast MmaTemaTuka-1
(MHIEKC ¥ HANMEHOBAHKE JAUCIUIUTHHBI (Y4e0HOTO Kypca))
1. Heab 1 3a1a4u n3y4eHusi y4eOHOro Kypca
HCJ'IB — II0ATOTOBKa CIICOIHUAJINCTOB, CHOCOOHBIX: KOJIMYECTBEHHO OLCHUBATH
CUTyaluu, BO3HUKAKOIINEC B IMponccce HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH,

(bopMyIMpOBaTh MATEMATUYECKHE MOJEINA TEXHOJOTUYECKUX MPOLECCOB U HAXOJUTh UX
pElIeHUs] aHATTUTUYECKUMU METOJIaMU WJIM Ha OCHOBE BBIYMCIUTEILHOTO IKCIIEPUMEHTA,
MPOBOJIUTH KOJMYECTBEHHOE MPOTHO3UPOBAHUE PE3YJIbTATOB JIEATEILHOCTH JJI MOUCKa
ONTUMAJIBHBIX PELIEHUHN U CIIOCOOO0B MX peallh3aliu.




3anauu:

1.ChopmupoBarh y cTyiaeHTa 0a3y 3HAHUW MO MaTeMAaTHKE, HEOOXOIAUMYIO IS
YCBOCHHS €CTECTBCHHOHAYYHBIX, OOIIETEXHHUSCKUX U CHCIHAIBHBIX TUCIUIUIAH W JJIS
perieHus 3a1a4 B 0071aCTH TEXHUKH, CBI3aHHON ¢ IPO(deCCHOHATBHOM cepoit;

2. Hay4uTth cTy/ieHTa MaTeMaTHYECKUM METOIaM PEIICHHs 3a/1a4;

3.IIpogeMOHCTpUPOBATh CTy/ICHTAM Ha MPUMEPax HMCIIOJIb30BaHUE MAaTEMaTHUECKHUX
MOHATUN ¥ METOJOB JUIS PEIICHHUS 33]1a4 B 00JIACTH TEXHUKH, CBI3aHHOH C Mpodeccueii;

4. Pa3BuBaTh y CTYJIEHTOB YMEHHE CaMOCTOSITEIIBHO pPaCIIUpATh U YTIIyOJsATh
MaTeMaTHYECKHEe 3HAHUSI.

2. Mecto nucumminHbl (yaedHoro kypea) B crpykrype OIIOII BO

Jannas nucuumuimHa (ydeOHbI Kypc) oTHocutca K brioky 1 "IucuuniauHsl
(Momymm)" (O6a30Bas 4acTh).

Jucuumiaueel, y4eOHbIE KYypChl, IIKOJBHBIM Kypc MaTeéMaTHKH Ha OCBOCHHUH
KOTOPBIX Oa3upyeTcsi HaHHas TUCHUIUIMHA (Y4eOHBIM Kypc) — MUCHUIUIMHBI U y4eOHBIC
KYpPCBhI IPEABIAYIIET0 YPOBHS 00pa30BaHUs, IIKOJIbHBIA KypC MaTEMATUKH

Huctuniauael, y4yeOHble Kypcebl, «Bpicimias wmartematuka 3», «®Dusukay,
«TexHoNOrusl KOHCTPYKLMOHHBIX MarepuasnioB» “"Martepuanoenenne u TKM".
" Mexanuka", UIs1 KOTOPbIX HEOOXOAMMBI 3HAHUS, YMEHMSI, HaBBIKU, IPHOOpPETaEMBbIC B
pe3ysibTaTe U3yyeHus JAaHHOM IUCUUIUIMHBI (yueOHOro Kypca) — Briciias MatemaTuka 2.

3. Ilnanupyemble pe3yJibTATHI 00y4eHHs 10 AUCHHUILINHE (Y4eOHOMY KYpCy),
COOTHECEHHbIe C IUIAHMPYEMBbIMH pe3yJbTATAMH OCBOCHUSI 00pa3oBaTeIbHOH
NpPorpaMMblI

dopMupyembie U Ilnanupyemsie pe3y/ibTaThl 00y4eHUs

KOHTPOJIMpYyeMble
KOMIIETEeHITUN
- ClIOCOOHOCTH 3HaTh: OCHOBHBIE M METOJIBI MAaTEMaTUYECKOTO aHaIu3a
y4acTBOBATh B HEOOXOIMMBIC ISl PEIICHUS MPOOJIEM MAITMHOCTPOCHHMS
pa3paboTke YMeTh: BBISBIATH  ©CTECTBEHHOHAYYHYH)  CYIIHOCTH
0000ITICHHBIX TEXHUYECKUX u TEXHOJIOTHYECKUX pobJieM
BApUAHTOB PEIICHUS MaIlIUHOCTPOCHUS, TPHUBICKATh JUII WX  pCEHICHUS

npo0JieM, CBSI3aHHBIX C
MaIlIUHOCTPOUTETHHBIM
U TIPOU3BOJICTBAMHU,
BBIOOPE ONTUMATBHBIX
BapUAHTOB
MIPOTHO3UPYEMBIX
MOCJICICTBUNA PEILICHUS
Ha OCHOBE UX aHaju3a

COOTBETCTBYIOIIIMI MaTEMATUYECKUN anmapar.

Brnaners: HaBbIKaMU HMCHOJIB30BAHHUS OCHOBHBIX 3aKOHOB
BBICIIIEH MaTEMaTHKH B pelIeHnn npo0iem
MAIIIMHOCTPOEHHS.

(OIIK-4)

- CIIOCOOHOCTHIO 3HaTh: OCHOBHBIE AHAIUTUYECKHE U YUCIICHHBIE METOJIbI
MPUMEHSITH CITIOCOOBI pu pa3pabOTKe MAaTEeMAaTHUYECKUX MOJIENe HEOOXO0IUMbIe
PaIMOHAILHOTO JUTSL peleHus TPo0JIeM MAITMHOCTPOCHUS
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HCITOJIb30BaHUS
HEOOXOIMMBIX BHIOB
pECypCOB B
MaITUHOCTPOUTEITHHBIX
MIPOU3BOJICTBAX,
BBIOHMpaATh OCHOBHBIC U
BCIIOMOTaTeIbHbIE
MaTepuabl 1l
W3TOTOBJICHUSI X
U3JICJIUM, CTIOCOOBI
peanu3aui OCHOBHBIX
TEXHOJIOTHYSCKHUX
MIPOIIECCOB,
aHAJTUTUYCCKHUC U
YUCJICHHBIE METOIbI
pH pa3paboOTKe UX
MaTeMaTHYCCKHIX
MOJICJICH, a TaKXKe
COBPEMEHHBIC METO/IbI
pa3paboTku
MaJIOOTXOHBIX,
sHeprocOeperarwImx u
AKOJIOTHYECKH YUCThIX
MaITHHOCTPOUTEITBHBIX
texHonorui (ITK-1)

YMeThb:  BBISBIATH  €CTECTBEHHOHAYYHYIO  CYIIHOCTH
TEXHUYECKUX 51 TEXHOJIOTUYECKUX npobiieM
MAallMHOCTPOEHUS, NIPUBIEKATb I MX  PELICHUs
COOTBETCTBYIOIIMM MAaTEMATUYECKHAN anmapar.

Bnanerts: HAaBbIKAMHU UCIIOJI30BaHUs croco0oB

peain3alin OCHOBHBIX TCXHOJOTHYCCKUX IIPOLICCCOB B
PCIICHUN HpO6J’ICM MAaIlIMHOCTPOCHU .

TemaTH4yeckoe CoaAcCpKaHue TUCHUIIJINHBI (yqeﬁnoro Kypca)

Pasnes1, moayJab

Iloapasnen, tema

Monyns 1. JIuneitnas anredpa

JlencTBUs HAll MaTpULIAMU

OnpenenuTenu U UX CBOMCTBA

Pemenue cucrem ypaBHeHUN

HccenenoBanne cCUCTEM YpaBHEHUI

Monyns 2. BektopHas anredpa

BekTopsl 1 IeMCTBUS HAJl HUMU

BekTopsl B KOOpAMHAaTax

CkansipHOoe IpOU3BE/ICHUE BEKTOPOB

BekTtopHoe npon3BeiIeHNEe BEKTOPOB

CmMmenianHoe IIPONU3BCACHUC BCKTOPOB

Mopyne 3. AHanuTH4YecKas

TEOMETPUS

[Ipsimast Ha IJIOCKOCTH

[110CKOCTh M NpsiMasi B MPOCTPAHCTBE

KpuBsie BToporo nopsijika

[ToBepXHOCTH BTOPOTO MOPSIAKA

Monynb 4. Beenenue B

MaTeMAaTUYECKUN aHaJIN3

DyHKIIUHA U UX CBOKCTBA

IIpenen mociie0BaTENILHOCTH

[Ipenen dynkumu

HenpepbIBHOCTh hyHKIIMH




OO0mast Tpy10eMKOCTh AUCHHUILIMHBI (Y4eOHoro Kypca) 5 3ET



4. TexHoJioruyeckasi Kapra no yueoHomy kypcey "Boicmiasi MmatemaTuka-1 "'
Nnentudukarop kypca B moayJe "Meroaudeckas padora' id=101351

O0beM y4eOHOro Kypca W BHAbI Y4eOHBIX MepONPHUATHH
AyAuTOpHBIE 3aHATHUS CamocrosiTesibHast padora
Cemectp Koxa-Bo Henenb, B| Bceero Bcero dopma
TEYCHUEC KOTOPBIX
H3yueHHst PEIX |4acos no Br1.u.B KOHTPOJISA
peaM3yeTest Kype | yyefHom uHTEpakT. | Beero JIao. Komuc. PI'P | KII(KP) | Kourp. | Uuoe | LT
y many | Beero | Jlexm. Jlao. Ipakr. dopme
1 17 180 68 34 34 0 112 0 0 0 0 0 110 2 3ayer
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(CTOJBI y4EHHUUYECKUE
[TpexMecTHbIe
1, cTp.
YueOHast ayquTopus (MOHOOJIOKH) , CTOI 19-15
Marputisl. JlelcTBHS Ha, JI IPOBEICHHUST pernoaBaTebeKui, CTyIl '
5 Momyms 1PTexmus 1 Jlek 1 prte. [T ol JI 2 - 5 pu A 1 T-304 99 Perioz 2 Y 3,
HHMH BansiTaii [pernofaBaTeNbeKuil, 31
IeKIIMOHHOTO THIIA. Inocka ayauropHas 40p.
(MenoBas), kadenpa
[HacTonbHast
oo CTOMNBI ydeHHUECKHE,
(CamocTosiTenbHOE (CricTeMBI JTHHEHHBIH [Tomentenue st
Cam. . cTynbst yaenuueckue, [1K |1, cp.
5 Mopyis 1|u3yucnie arebpanaeckux - 16 caMOCTOSTENBHOM 1 r-401 16
MaTepurana pagora ypaBHEHUI [paGOTHI CTYIEHTOB  BHIXOZIOM B CeTh 20-23
M HTEepHET
5 IMonyns 1|[Ipaktuueckoe IIpl [Pemenue 3agay o reme: + 11 2 - YueOnast aynuropus 1 1-412 30 CTOJBI YYEHUUECKHE, 1.cTp.




ITMHENHBIX ypaBHEHUIA.

PICKIITMOHHOI'O THIIA.

BansTie 1 MaTtpurist. JleiicTBus Haz 115 mpoBeaeHus l1aBKH, J0CKa ayauTopHas [12-15
HUMU. BaHATHI (MernoBast)
cemmHapckoro Tuma.
(CTOJIBI yHEHHYECKUE
[TpeXMeCTHbIE
YueOnast ayguTopus (MOHOOJIOKH) , CTON 3,
Onpenemaren: 17X ISl TIPOBEIEHUS nperoaBaTeNbCKuii, crymnjerp.11
Mopyne 1Plexuust 2 Jlex 2 [cBoiicTBa. ObOparHas po I-304 99 perio 1, eryaferp.
N— BansaTuit IpernojaBaTebCKHid, 21, 41-
p IeKIIMOHHOTO THIIA. Inocka ayauTopHas 44
(MenoBas), kadeapa
[HacTONIbHAs
CTONBI y4eHUYECKHE
[TpeXMeCTHbIE
YueOnast ayguTopus (MOHOOJIOKH) , CTON
Pemerne cucren Iutst TpoBeneHust peroaBaTenbCKui, cTyil3, ¢
Mopyine 1Plexunst 3 Jlek 3 |mMHEHHBIX ypaBHEHHIA po I-304 99 P i, ey, C1p.
BansaTuit IpernoJaBaTebCKHid, 46-49
Meronom ["aycca
IIeKIIMOHHOTO THIIA. Inocka ayuTOpHas
(MenoBas), kadenpa
HacTONbHAs
CTONBI yICHUYECKUE
[TpeXMeCTHbIC
YueOHast ayiuTopust (MOHOOJIOKHM) , CTOJT
Perenne cucrtem JISL IPOBECHUS IperogaBaTeNbCKui, CTy|3, CTp.
Monyins 1 Tekuus 4 Jlek 4 . . 5 pu A T-304 99 PeIIoz S yap, 1P
ITMHEHHBIX YpaBHEHUI BaHATHI [perio1aBaTenbCKHi, 55-62
IeKLIMOHHOTO THIIA. Inocka ayauTopHas
(MenoBas), kadenpa
[HaCTOIbHAS
Perienue 3aaa4 1o Teme: YueOnast ayquTopus
[IpakTHyeckoe Onpeznenurenn 1 UX U1 IPOBE/ICHUS (CTOMLL yuCHHECKHE, 3, c
Mozyns 1 P IIp 2 P po r-412 30 l1aBKu, JOCKa ayIUTOpHAs | D-
Bansie 2 cBoiicTBa.OOpaTHas BansTHIt (venosas) 66-69
MaTpria ceMitHapckoro THIa
YueOHast ayauropus
Perene 3aqa4 1o Teme: CTOJBI y4EHHYECKHUE,
[IpakTnueckoe utst TpoBeieHus 3, cTp.
Monyins 1 IIp 3 [Pemenue cucrem o r-412 30 l1aBKH, J10CKa ayJUTOPHAs
BansTre 3 N . BaHsTHIT 66-69
ITMHEHHBIX YpaBHEHHUH. (MenoBast)
ceMuHapcKoro THIa
(CTOJBI y4EHHUYECKUE
[T peXMeCTHbIE
YueOHast ayquropus (MOHOOJIOKHM) , CTOJ
ViccnenoBanue cucTeM JIS IPOBEICHUS perogaBaTenbeKui, cTym|l, cTp.
Moyis 1 Plexuus 5 Jlex 3 o . /Ut IPOBC I-304 99 peron i, erya > CTp
ITHHEHHBIX ypaBHEHUH. BaHsTHIT [IperroJaBaTelNbCKIi, 93-97
ITeKIIMOHHOTO THIIA. Inocka ayauTopHas
(MenoBas), kadenpa
[HacTONIbHAS
(CTOJBI y4EHHYECKHE,
(CamocTosiTensHOe . [Tomernenue s
Cam. [UccnenoBanue QyHKINI 1 . cTynbs yaenndeckue, I1K [3, cTp.
Moy 1 jusyuenue 16 caMOCTOSATENBHOM r-401 16
paboTa [HocTpoeHne X IpauKoB. C BEIXOJIOM B CETh 73-78
MaTepuana IpabOTBI CTYCHTOB
1 IHTepHET
YueOHast ayquTopus (CTOJBl yHEHHUYECKUE
Pair varpuite! TS 1] OBeyé[HI/ISIp eXMeg:Hme 2, c
Moyis 5 Plexuust 6 Jlex [UccremoBanue cuctem Ut IPOBC I-304 99 P » CTP-
BansTHIt (MOHOGJIOKH) , CTOI 140-151

perno1aBaTebCKUM, CTYII




pernoaBaTenbCKui,
Inocka ayauTopHas
(MemnoBas), kadeapa
[HacTONbHAS

Perienue 3a1a4 1o

YueOHast ayiuTopust

CTOIIBI ydeHHYEeCKHUe, 4
[TpaxTHyeckoe reme'"ccnenoBanne futs MpoBeeHUS e g '
7 Monyib 1 ansTie 4 Ilp 4 CHCTEM JHHGHHbIX st I-412 30 ItaBku, JOoCKa ayauTopHas [cTp.24-
“n (MeioBast) 27
ypaBHEHHI cemuHapckoro Tumna.
BekropHast GyHKIHs
ckaispHOro aprymeHra, ee CTOJIBI y4eHUYECKHUE,
(CamocTosiTeIbHOE [TomereHue 1ist
Cam. [mpousBonHas. KpuBuzHa . cTynbst yaenudeckue, [TK |7
7 Monyns | [u3yuenue o 16 camocTosATEIEHON Ir-401 16 cTp.151
paboTa |[I0CKOH U C BEIXOJIOM B CETh
MaTepuana . [paGOTHI CTYICHTOB -156
IpocTpaHcTBEHHOM IHTEepHET
KpHBOIA.
YuebHast ayquTopus
(OCHOBHBIE TTOHSTHS IS 10 OBez}L,élHnﬂp (Crombt yuenmeckie, [
8 Monyns 2 [/Tekuust 7 Jlex 7 M po I-412 30 ltaBku, JOoCKa ayIuTopHasi |’ 'p-
BEeKTOpPHOH areOpsl BansTHI vesosas) 6-9
IIeKLIMOHHOTO THIIA.
CTOIIBI ydeHHYeCKUe
[TpeXMecTHEIE
YueOHast ayiuTopust (MOHOOJIOKHM) , CTOJ
(CxaysipHOE ITpoU3BEnCHNE JISL IPOBENCHUS IperogaBaTenbCKui, cTyi|
8 Moyis 2 Plexuust 8 Jlex 8 P P i /Ut IPOBC I-304 99 peron 1, ety cTp.78-
BEKTOPOB. BansTHI [IperoJaBaTelNbCKIM, "
IeKLIMOHHOTO THIIA. Inocka ayauTopHas
(MenoBas), kadenpa
[HacToNIbHAS
PerieHue 3a1a4 1o
[reme" OCHOBHBIE TIOHATHS YueOHast ayquTopus
[IpakTyeckoe BEKTOPHOH anreOpsl U1 IpOBEICHUS (CTOMLL yuCHHIECKHE, 3, c
8 Moy 2 3a11){${me 5 Ip5 Cxanﬂt;)noe HpOI/I?]?BC.ﬂeHI/IC 25 SaHSITEIfI [-412 30 raBii, JI0CKa ayTopHas 73’: E?Z
MeJIoBast
BekTOpOB." KOHTpOIBHAS CEMHUHAPCKOTrO THIIA ( )
adora Nel
YueOHast ayquTopus
MpakTiacckoe Penrenne 3amad 1o Teme s 1 OBCZ}[]eHI/Iﬂp CTOMNBI yueHnIecKue, s .
8 Momyms 2 P IIp 6 ['BektopHoe cMmelaHHOE po r-412 30 ltaBKu, JOCKa ayIUTOPHASI b
sansatue 6 " sansaTuit 85-88
mpousBeneHre BEKTOPOB (MestoBast)
ceMitHapckoro THIa
(CTOJIBI y4EHHYECKUE
[TpeXMeCTHbIC
YueOHast ayquTopus (MOHOOJIOKH) , CTOI
BexTopHOE IpOM3BE/ICHIE IuTs IpOBeCHUS perogaBaTeNbCKui, CTy|3, CTp.
9 Moyis 2 Plexuust 9 JIek 9 P P P o T-304 99 P 2 yap, ¢Tp
BEKTOPOB BansTHIt IpernojaBaTeNbCKHid, 85-89
ITEKIIIOHHOTO THIIA. Inocka ayquTOpHas
(MemnoBas), kadeapa
[HacTONbHAs
YuyeGHast ayquropust
[TpaxTHyeckoe Pewenne 3a1ad 1o Teme s 1 OBGZ}[]eHI/Iﬂp CTOMNBI yueHHUeCKHe, .
9 Moyis 2 P IIp 7 |['BekropHoe u cMenianuoe po r-412 30 lTaBKu, TOCKa ayIUTOPHAS . b-
ansitue 7 " 3ansTHit 89-94
pon3BeIeHNE BEKTOPOB (MenoBast)
cemitHapckoro THIa
(CmeranHoe YdeOHast ayiuTopust (CTOJBI y4EHHYECKUE 3,
10 Monyns 2 [/Tekuust 10 Jlex 10 |npousBeieHNE BEKTOPOB. Ut IpOBE/ICHUS I-304 99 [TPEXMECTHBIE cTp.89-
T TpusIoKEHNS BansTuit (MOHOOJIOKH) , CTOJI 94




[CMCITAHHOT'O

[IpOM3BEICHNS BEKTOPOB.

PICKOHUOHHOI'O THUIIA.

pernoaBaTenbCKui, CTy]
1peroaaBaTebCKUi,
Inocka ayquTOpHas
(MemnoBas), kadeapa
[HacTONIbHAs

CTosTBI Y4YEHUYECKUE,

(CamocTosiTensHOe Can [IpsiMasi Ha IUIOCKOCTH. [Tomernenne st O v
10 Moy 2 [u3yuenue " |[lnockocts U npsiMast B 16 caMOCTOSATENBHOM r-401 16 Yiba y ’ » C1D-
Y 4 pabota P C BEIXOZIOM B CETh 54-64
MaTepuana [IPOCTPaHCTBE a0O0TBI CTYICHTOB
D pocTp P ya uTeprer
YuebHast ayquTopus
pakTicckoe Perienue 3a1a4 1o 15 IDOBG }’él}mﬂp CTOJIBI y4EHHYECKHUE, 3 .
10 Moy 2 3;;““6 ] IIp 8 [reme"IIpsimast Ha ?aHSITE[fI 4 I-412 30 l1aBKH, 10CKa ayJUTOPHas 166?1)'35
rockoctu". (MenoBast)
IICKLIMOHHOTO THIIA.
YdeOHast ayiuTopust
Mpakiueckoe Perenue 3aqad Mo Teme . oseygunﬂp CTOJBI y4EHHYECKHUE, 3 or
10 Mopyis 3 3;; a1ue O Ip 9 ['IlmockocTs u mpsiMasi B ?aHﬂTﬂ M A r-412 30 l1aBku, JOCKa ayIUTOPHAsS 1’75_%_'90
mpoctpaHcTse” (MemnoBast)
cemuHapckoro Tuia
CTOJIBI y4EHHYECKUE
[TpexMecTHBIE
Momste 06 ypasHeHuu YdeOHast ayIuTopust (MOHOOJIOKH) , CTOJ
J1s1 IPOBENEHUS pernofaBaTeabCcKUi, cTyi|l, cTp.
11 Momyis 3 Plexunst 11 Jlex 11 |1MHMM HA IUIOCKOCTH. 8 pv A T-304 99 perol . yaf®, ¢Tp
OctosibIe sanaun BansTrit IperoaBaTeNbCKHIA, 29-30
IIeKIIMOHHOTO THIIA. Inocka ayquTOpHas
MenoBas), kadeapa
p
[HacTobHAs
PerieHue 3a1a4 1o YueOHast ayiuTopust Crosbl VieHRYECKHE
[IpakTyeckoe reme"Kpusbie BTOpOro U1 IpOBEICHUS y § 2, cTp.
11 [Monyis 3 IIp 10 " 25 N I-412 30 l1aBKH, 10CKa ayJUTOPHAs
BansTue 10 mopsinka" KonrponbHas 3aHATHit 75-94
(MemnoBast)
abota Ne2 ceMrHapCcKoro TMna
(CTOJBI y4EHHUUYECKUE
[T peXMecCTHBIE
YueOHast ayquropus
15 TIDOBENCHIA (MOHOOIOKH) , CTON 2, cTp.
[Toctpoenue JMHUN VUt POBEA perogaBaTenbeKui, cTyin|75-94,
12 Mosyns 3 lekrms 12 Jlex 12 BaHATHIt I-304 99 .
BTOpOrO HOpsiaKa ipero1aBaTeNnbCKui, 4, cp.
ITeKIIMOHHOTO THIIA.
I Inocka ayauTopHas 55-58
’ (MemnoBas), kadeapa
[HacToNbHAsI
YyeOHas ayauTopus
MpakTiacckoe Penrenne 3aad mo Teme: s 1 OBeZSHmp CTOJBI yIEHHYECKHUE, o
12 [Monyins 3 3;:[ grme 11 IIp 11 |'TloBepxHOCTH BTOPOTrO 3aHmEﬁ r-412 30 l1aBKH, J10CKa ayJUTOPHAs 1§1T12)62
mopsika" (MestoBast)
ceMuHapCKoro THIa
YdeOHast ayTuTOpust
Mparrnueckoe Penenue 3a1a4 1o TeMe: i OBeyé[HI/ISIp Croms: yuenmueckse, .
12 Mozyis 3 3arl,mme 12 IIp 12 |'IloBepXHOCTH BTOPOTO ?aHiITEIfI o r-412 30 ltaBku, JOCKa ayIUTOpHAs 1512362
mopsiaka”. (MetoBast)
cemuHapckoro Tuma
(CTOJBI y4EHHYECKUE
N — YueOuas ayauropust [T pexMeCTHbIE
JIsL IPOBEICHHS MOHOOJIOKH) , CTOJ 3, cTp.
13 Moyis 3 Plexunst 13 Jlex 13 |moBepxuoctu. Cdepa u /Ut IIPOBC I-304 99 ( ) . : TP
BansTHIt npemogaBarenbekmit, cryn191-202

rrap

PICKITHOHHOI'O THIIA.

IperoaaBaTeNbCKUiM,

OCKa ayJIMTOpHas
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(MenoBas), kadenpa
[HacTONIbHAs

(CamocTosiTennbHOe

[lomenienue it

CTosTBI Y4YEHUIECKUE,

Cam. . cTynbs yuenuueckue, I1K [2, ctp.
13 Mozyis 4 [u3yuenue [penen GpyHKIMU 16 caMOCTOSATENBHOM r-401 16 Yiba y ’ : OTD
pabora C BEIXOZIOM B CETh 168-176
MaTepuana [paGOTHI CTYICHTOB
1HTepHET
YuyeOHast ayquropust
pakTicckoe [PerieHue 3a/1a4 1o Teme 15 IDOBG }’él}mﬂp (CTOJIBI y4EHHYECKHUE, b .
10 Monynb 4 P TIp13 |'Beruucnenue npenpena 2 N POBCA Ir-412 30 ITaBKH, 10CKa ayJUTOPHAs [, P.
anstue 13 " BaHATHI 191-193
byHKIHH. (MernoBasi) (MesioBast)
cemitHapckoro Tma
CTOIBI yaeHnYEeCKHe
[TpeXMecTHbIE
(OCHOBHBIE 3JIEMEHTAPHBIE YueOHast ayiuTopust (MOHOOJIOKHM) , CTOJT
HKIAH. JISI TIPOBEICHUSI ipermogaBaTenbCKuii, CTyi|2 .
14 Mopnyib 4 Plexius 14 Jlex 14 (bynu 2 N poBeIC I-304 99 periozn CTBCKHH, CTYII, CTP
[Tocie10BaTENbLHOCTD U €€ BansaTuit IpernojaBaTesbCKHid, 152-164
mpenes ITeKIIOHHOTO THIIA. Inocka ayquTopHas
(MenoBas), kadenpa
HacTO/TbHAS
Mpaxiieckoe Peienue 3amadq mo reme Y::im:;:yg:;gpm CTOIBI yUeHHYEeCKHE, b ¢
14 Monyns 4 P IIp14 |'Beraucnenue npenena 2,25 /Ut IPOBC r-412 30 InaBKu, JocKa ayauTopHasi [, TP
Banstie 14 " BaHsTHIT 167-172
byHKIIH". (MernoBast)
cemMuBapckoro Trma
(CTOJIBI y4EHHYECKUE
€XMECTHBIE
[Tpenen GyHKUMU. P
B CCKOHEUIHO MATIC YdeOHast ayiuTopust (MOHOOJIOKH) , CTOJ
JISl TIPOBEACHUS IpernoaaBaTeNbCKuil, CTy|2, CTp.
15 Mopyie 4 Plexunst 15 Jlek 15 |6eckoHEUHO OOJIBIINE 2 o pu A T-304 99 peroz i, Ty P
P ——— BansaTuit IpernoJaBaTebCKHid, 183-190
HIZMHH ’ y ITEKIIOHHOTO THIIA. Inocka ayquTopHas
’ (MenoBas), kadeapa
HacTONTbHAS
YueOHast ayquTopus c
[IpakTHyeckoe 2 2 115 mpoBeAeHus 2 30 TOIBL YHCHHHCCKHE, 2, cTp
15 Momynb 4 TIp15 |KouTponbHas pabora Ne3 5 o I-41 lTaBKH, JI0CKa ayUTOpHAs [, ’
Y Banstie 15 P p p 3aHsaTHit » 1 YAHTOP 54-95
(MenoBast)
cemuHapckoro Tuia
CanocTosTebHOC (Crioco0bI 3agaHus I} (L T—— CTOJIBI y4EHHYECKHE,
15 Moyns 4 [u3yuenue Can. |bymunn. Tonsris 16 CaMOCTOHTerHOﬁ r-401 16 cTyaea yueraeckne, MK (2, ctp.
Y s padora |cioxHOU 1 00paTHOM C BBIXOJZIOM B CETh 147-150
MaTepuana . IpaboTBI CTYIEHTOB
byHKIMI IHTepHET
(CTOJBI y4EHHUUYECKUE
[TpeXMeCTHbIE
[IpaBuia BEIYUCIICHUS YueOHast ayquropus (MOHOOJIOKHM) , CTOJT
18y B. [IepBbIil 1 sl IPOBE/ICHUS pero1aBaTeIbCKui, cTyIf2 .
16 Monyss 4 Plekmms 16 Jlek 16 |'PCACTOB. 1iep . 2 /Ut IPOBEIC T-304 99 PCTIONABATCIECKHH, CTYZ, CTP
BTOPOIi 3aMeyaTebHbIN BansaTuit IpernojaBaTeNbCKHid, 179-182
peestn ITeKIIIOHHOTO THIIA. Inocka ayuTopHas
(MenoBas), kadenpa
HacTONTbHAS
YueOHas ayauropus c
[IpakTHyeckoe Ut IpOBE/ICHUS TOJIBI ydeHaeckue, 2, 169-
16 Moyms 4 anstie 16 Ipl16 [Konrpomnsuas pabora Ned. 25 | 2 s r-412 30 l1aBKu, JOCKa ayTUTOPHAS 1Y76
ceMuHapckoro Tua (Menosas)
17 IMonyns 4 Texnusl 7 Jlex 17 |Bulunciienue 2 YueOHast aynuropus 1-304 99 CTOJIBI YYEHUUECKUE 2, 197-
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npenenos. HerpepbiBHOCTH) Uit TpoBeneHus [TpeXMeCTHBIC 209
byHKIMH BaHATHIT (MOHOOJIOKHM) , CTOJT
ITeKIOHHOTO THIIA. IpernogaBaTebCKUi, CTYII
[IperojaBaTeNbCKIi,
Inocka ayauTopHas
(MemnoBas), kadeapa
[HacTONbHAS
1, ctp.
CTomBI yueHnIecKue, 122-
(CamocTosTEIbHOE [Tomernienue mis orvibs vaermaeckie. TIK 132, 2,
17 n3yueHue Cam [[loaroroBka K 3a4€ry - 14 7 caMOCTOSATENBHOM 1 r-401 16 YibA Y ’ cTp. 54-
C BEIXOJIOM B CETh
MaTepuaa IpabOoTBI CTYACHTOB 193, 3,
[IHTEpHET
cTp. 59-
104
[IepeHoCHOI IPOEKTOp,
(CTOJIbI KOMITBIOTEPHBIE,
20 ITOroBBIi TECT IO ™ + 100 2 [KoMnbroTepHbIit 1 VIIK-206 21 CTOI IperoiaBaTenbCKui,
Kypcy uepes LIT Ktacc. CTyJIbS, JOCKA
ayauTopHas (MapkepHas),
1K B ceTb MHTEpHET
UTOo 68 0 112
100
ro 180
HUTOTO 2
yepe3 OT
5. KonuecTBO 63.]1J'IOB, KPUTECPHUHU H HOPMBI TEKYIIECT0 KOHTPOJISA U l'lpOMe)KyTO‘-lHOi/i arTrecranuun
HaumeHnoBanue y4eOHbIX Tunb! yueOHbIX KosanuecrBo
N . YcaoBus gonycka Kpurtepun u HOpMBbI OLIEHKH
MEPONIPUSATUMN MEPONPUSATUMN 0aJ17I0B

KonTpomibHas pabota coctout u3 10 3aganuii,
Ka)kgoe olleHrBaeTcs B 2,5 Oaiia
2,5 0aJ1a BBICTABISETCA CTYJEHTY, €CIU
3a7aHi€e BBIOJHEHO B IIOJIHOM 00BEME,
POCIIEKUBACTCS YETKOE YCBOECHUE CTYIEHTOM
KonTponbHas padota o5 JTonycKatoTes Boe CTyIeHTs! MaTepuaa MOYJIsl; TIOJTHBIE, pasBépHyTFIe

Ne OTBETHI Ha BCE MTOCTABIIEHHBIE BOMIPOCHI
2 daJu1a BBICTABIISACTCS CTYICHTY, €CITH
3aJaHie BRIIOIHEHO B 00BEMe oT 80 % u
BEILLIE,
1,5 6asna BBICTABIACTCS CTYJEHTY, €CIIU
3aJlaHie BBINOJHEHO B 006EMe 0T 60 % 1o 79

[IpakTuueckoe 3aHaTHE S
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%

1 6aJ11 BBICTABIIACTCS CTYICHTY, €CIIN
3ajaHue BBIIOJHEHO B 006éMe oT 40 % 10 59
%

0,5 0aJji1a BHICTABIISICTCS CTYCHTY, €CIIU
IpoBepOYHas padoTa BBIMOJIHEHA B 00bEME OT
20 % 10 39 %

0 6aJ1U10B BBICTABJISCTCS CTYJICHTY, €CIIH
3aJaHre BBIIOJHEHO B 00béMe MeHee 19 %.

[IpakTuueckoe 3ansrue 10

KonTponbhas padota
Ne 2

25

/lomyckaroTces BCe CTYIEHTBI

KontposbHas padota coctout u3 10 3aganuii,
Ka)XXJ10€ OIICHUBaeTCs B 2,5 Oaia

2,5 0aJ11a BBICTABIISICTCS CTYJICHTY, €CIIN
3aJJaHKE BBIIOJIHEHO B TIOJTHOM 00BEME,
IPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM
MaTepuaia MOIYJIst; TIOJHbIC, Pa3BEPHYTHIC
OTBETHI Ha BCE MTOCTABIICHHBIC BOIIPOCHI ;

2 6aj11a BBICTABJISICTCS CTY/ICHTY, €CITH
3aaHue BRIMOTHEHO B 00bEéMe oT 80 % u
BBIIIIC;

1,5 6asJ1a BBICTABJISETCS CTYACHTY, €CIIH
3aaHKie BBIMOJIHEHO B 00hEMe ot 60 % 1o 79
%

1 6as1 BeICTaBIIACTCS CTYIAEHTY, €CIIU
3aJlaHue BBIOJIHEHO B 00bEMe oT 40 % mo 59
%

0,5 6ass1a BRICTABIISICTCSI CTYICHTY, €CIIH
[poBepoyHasi paboTa BHINOJIHEHA B 00bEME OT
20 % mo 39 %

0 6a/110B BBICTABIISICTCS CTYJICHTY, €CIIH
3a/1aHKe BBIMOJIHEHO B 006éMe MeHee 19 %.

[IpakTuyeckoe 3ansTHE 15

KonTponbhas pabota
Ne 3

25

ﬂOHYCKaIOTCH BCC CTYJICHTBI

KonTpomibHas pabota coctout u3 10 3aganuii,
Ka)KJI0€ OlleHUBaeTcd B 2,5 Oajia
2,5 0aJ11a BBICTABIISCTCS CTYJEHTY, €CIIU

3aJJaHiE BRIIOJHEHO B ITOJTHOM 00BEME,
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[TPOCIICIKUBACTCS YETKOE YCBOCHUE CTYACHTOM
MaTepuraia MOAYJIs; TOJHbIC, pa3BEPHYTHIC
OTBETHI Ha BCE MTOCTABIICHHBIC BOIIPOCHI ;

2 6aJu1a BBICTABIIACTCS CTYICHTY, €CITU
3a7aHue BBINOJHEHO B 00nEéMe oT 80 % u
BEIIIIE,

1,5 6asJ1a BBICTaBJISETCS CTYACHTY, €CIIH
3aJaHKie BBINOJIHEHO B 00hEMe ot 60 % 1o 79
%

1 6aJ1 BBICTABIIACTCSA CTYICHTY, €CIIN
3ajaHue BBINOJHEHO B 006EéMe oT 40 % 10 59
%

0,5 6aJls1a BRICTABIISICTCSI CTYICHTY, €CIIU
pOBepOYHas paboTa BBINOJIHCHA B 00bEME OT
20 % 10 39 %

0 6aJ1J10B BBICTABISIETCS CTYACHTY, €CIIN
3a7aHre BBIOJHEHO B 00bEéMe MeHee 19 %.

[TpakTuueckoe 3anarue 16

KonTponbhas padbora
Ne 4

25

ﬂOHYCKaI-OTCH BCC CTYACHTBI

KontponbHas padota cocrout u3 10 3aganuii,
Ka)kJ10€ OllEHMBaeTcs B 2,5 Oamia

2,5 0aJ11a BBICTABIISICTCS CTYJICHTY, €CIIN
3aJaHK€E BBITOJIHEHO B IIOJHOM 00BEME,
[TPOCIICKMBACTCS YETKOE YCBOCHHE CTYACHTOM
MaTepuaia MOIYJIs; IOJHbIE, Pa3BEPHYTHIC
OTBETHI Ha BCE TIOCTABJIEHHBIEC BOMPOCHI ;

2 6aj11a BBICTABIISICTCS CTY/ICHTY, €CITH
3a7aHUe BBINOJHEHO B 00BEéMe oT 80 % u
BEIIIIE,

1,5 6an1a BBICTABISICTCS CTYACHTY, €CITU
3a7aHre BBIMOJHEHO B 00BEéMe oT 60 % 10 79
%

1 6aJ11 BBICTABIISAETCS CTYACHTY, €CIIH
3aaHne BBINOJIHEHO B 006EéMe oT 40 % mo 59
%

0,5 6aJssIa BRICTABIISACTCS CTYJCHTY, €CIIU

[MpoBepOYHas padoTa BEITTOJIHEHA B 00BEME OT
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20 % no 39 %
0 6aJ1U10B BBICTABJISACTCS CTYJICHTY, €CIIH
3a/jaHUE BBIIIOJIHEHO B 00bEME MeHee 19 %.

ToroBelii TecT no Kypcey uepes LT

HToroBelii TecT o
Kypcy uepes LIT

100

/lomyckaroTcs BCe CTYIECHTBI

Tect cocrout u3 10 3ananmii, KaxXa0¢ 3a4aHUC
KaKJ10€ 3aaHue oneHuBaeTcs B 10 6aios:
10 6annoB, eciu MpaBUWIbHBINA OTBET, ()
0aJJIOB, €CJIM HENTPABWIIbHBIN OTBET

Hepecaaqa 3a4CTa nmperoaaBaTeciito

Ilepecnaua

20

JIOIyCKArOTCS CTYICHTBI, HE
HaOpasmue 40 6awIoB MO
HAKOITUTEIIbHOMY PEHTHHTY

Tect cocrout u3 10 3aganmii, KaxXa0¢ 3aJaHUC
oleHUBaeTcs B 2 Oaja.

2 §aJu1a BBICTABIISCTCS CTYICHTY, €CITU
3agaHue BBITONIHEHO B 00BEMe oT 80 % u
BEIIIIC,

1,5 6ans1a BbICTaBISICTCS CTYACHTY, €CITU
3ajaHue BBINOJHEHO B 00BEéMe oT 60 % 10 79
%

1 6ayn BBICTABISIETCS CTYNICHTY, €CIIH
3aaHne BBINOJIHEHO B 00héMe oT 40 % mo 59
%

0,5 6ass1a BHICTABIISCTCS CTYJICHTY, €CIIU
IpOBepOYHas paboTa BINOJIHEHA B 00bEME OT
20 % mo 39 %

0 6a/110B BBICTABIISICTCS CTYJICHTY, €CIIH

3a7aHVE BBIIOJIHEHO B 00bEMe MeHee 19 %.

Cxema pacuera HTOTOBOI OLleHKH:

Texymuii peUTHHT (BCce 3aHATHS U IPOMEXYTOUHBIE TeCTh) + Pe3ynpTaT UTOroBOro recra u
BCE JIEJIUTCS Ha 2

dopma poBEACHUS
MIPOMEKYTOYHOM aTTECTANKN

YcnoBus gomycka

Kputepun u HOpMbI OLIEHKH

3auet (MUtoroseriii Tect no kypey uepe3 OT)

ﬂOHYCKaIOTCH BCC CTYICHTHI

«3adTCHO»

40 u bonee 0AJUIOB.

«HE 3a4TCHO»

Menee 40 0an10B.

6. baHK TeCTOBBIX 32/1aHUI M PEIJIAMEHT MPOBeIeHUs TECTUPOBAHUS
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6.1. baHk TecTOBBIX 3anaHnﬁ AJIA TIPOBEACHUA TECTUPOBAHMUSA

KoauuecTBo 3apanui

Ha3zBanune 0aHKa TeCTOBBIX 3aJJaHUI B 0aHKe TeCTOBBIX PaspaboTunku
3aJaHui
Briciras maremaTtuka 1 772 E.C. IlaB1oBa

6.2. PersiameHT NpoBeeHUs1 TECTUPOBAHMI

Ha3zBanune 0anka
TECTOBBIX 3aJJaHMI

KoaudecTBo 3aganuid,
NpPeIbIBJIAEMbIX CTYAEHTY

Homepa n HauMeHOBaHHSs Pa3/iesioB
TecTa

KoJi-Bo 3ananuii B pasjede,
NpeIbsBJIAEMbIX CTYAEHTY

Bpemsi na
TeCTHPOBAHME, MUH.

I TOroBBI TECT MO KYypCY
uepe3 L[T (MaremaTuka-1,
TECT, UTOTOBBII)

10

1. Matpuiisl. JIeiicTBUS Ha HUMU 1
1. OnpeenuTeny U X CBOKWCTBA 1
1. Paur matpuiist 1
1. Pemmenue cucteM JIMHEHHBIX 1
YpaBHEHUH

2. OCHOBHBIC TIOHATHS BEKTOPHOH

anreOpel. CKanspHOE MPOU3BEACHHE 1
BEKTOPOB

2. BekTopHOE U cMelaHHOe 1
[TPOU3BE/ICHNE BEKTOPOB

3. IlpsiMast Ha IUIOCKOCTH 1
3. 3a1aun CBsI3aHHBIE C ypaBHEHUEM 1
[psIMOI

3. [11ocKkoCTh M mpsiMasi B IPOCTPAHCTBE 1
4. Beruucnenue mnpeaesnon 1

45
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/. Kputepuu 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

ITo yueObHOMY Kypcy KypcoBasi paboTa (IIpO€KT) yueOHBIM IIJIAaHOM HE MPEyCMOTpEHaA.

8. IIlpuMepHasi TeMAaTHKA NMCbMEHHBIX PadoT (KypcoBbIX, pedeparTos,
KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

Ne ni/n TeMBI

1

Jluneitnas anre6pa

Bekropnast anre6pa

AHanuTHuecKas reoMeTpHst

2
3
4

BBC,Z[GHI/IG B MaTEMaTHUYCCKHUI aHAJIN3

9. Bonnpochl K 3auery

Ne
w/n Bonpocsl
UucnoBas marpuna. [leiictBus Hax MaTpuliaMu (CJI0KEHUE, YMHOKEHUE Ha YUCII0, YMHOKEHHUE
1 |cTpoku Ha cronbel, yMHOXKEHHE MaTPUIIbl HA MaTPUILY, TPAHCIIOHUPOBAHUE) U YCIIOBHS UX
BBIITOJIHCHMSL.
2 Onpenenurens MaTpul 2-0ro U 3-ero nopaakoB. Onpenennrens MaTpULbl N-0r0 IOPSAAKa.
CBOIICTBA ONPEICITUTEIICH.
3 [Marpuia obpatHas k 3a7aHHON. Y CIIOBUS CYIIIECTBOBAHMUS, CIIOCOO OTHICKAHUS
4 |Munop MaTpuiibl. basucHbIl MUHOP MaTpHUIIbl, CHOCOO €ro OTHICKAHMUS.
5 [Panr matpuiel v cnocob ero onpezeneHusl.
6 Cucrema JIMHEHHBIX YpaBHEHUH ¢ N HEU3BECTHBIMU. MaTpuuHas (opMa 3alnucu CUCTEMBI.
[Ipumep. YcioBHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPaBHEHUN
UTO Ha3bIBAOT PELICHUEM CHCTEMBI IMHEHHBIX YPABHEHUM N HEM3BECTHBIMU. Kakue cuctemsl
7  [Ha3bIBalOT COBMECTHBIMM U HECOBMECTHBIMU. Kak HaliTH perieHue cucTeMbl ¢ OMOILBIO
MaTpuI1lbl 0OpPAaTHOM K MAaTPHUIIE CUCTEMBI.
8 Y ci10BHUE CyIECTBOBAHMS €IMHCTBEHHOIO PELICHUs CUCTEMBI JIMHEMHBIX ypaBHEHUI. DopMyIbl
Kpamepa miis oteickanus pemenus. [Ipumep.
9 OpHopoHas cucTeMa JIMHEWHbIX ypaBHeHul. [Ipumep. Kakoe pemenue HasbpiBaercs
TpUBHAIBHBIM. [Ipy KakOM yCIIOBUM OJHOPOJHAS CUCTEMA UMEET HETPUBUAJIbHBIE PELICHUS
10 AJITOPUTM OTBICKAHUS PELICHUs IPOU3BOJIBHON CUCTEMBI TUHEHHBIX YpaBHEHUN. ba3sucHele u
CBOOOTHBbIEC HEN3BECTHBIE.
11 |Bekropsl. KominHeapHOCTh, KOMIUIAHAPHOCTH BEKTOPOB.
12 JInHeliHble onepanuy HaJl BEKTOPaMU: CI0KEHNE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.
JluneiiHas KOMOMHAIIHSI BEKTOPOB.
JluneliHas 3aBUCUMOCTB BEKTOPOB. CBSI3b MEKy KOJZIMHEAPHOCTHIO M JINHEWHOW 3aBUCUMOCTBIO
13 [1ByX BEKTOPOB, MEKAY KOMILJIAHAPHOCTHIO U JIMHEHHOMN 3aBUCUMOCTBIO TPEX BEKTOPOB.
JInHeitHas 3aBUCUMOCTD YEThIPEX BEKTOPOB.
14 basuc, pazinoxeHne BeKTopa 1o 6a3ucy, KOOpJHMHATHI BEKTOpa B 3aJlaHHOM 0Oazuce.
OpToHOpMUPOBaHHBIN Oa3uc. JInHelHbIe onepaluy HaJl BEKTOPAMU B KOOPJMHATHON dopMe.
15 JlexapToBa cHCTeMa KOOPZIMHAT Ha MIOCKOCTH H B POCTPAHCTBE. Koopaunats! TOUkM U BEKTOpa
B IEKAPTOBON CHCTEME KOOPJAUHAT.
16 [Tpoeknus laeKTopa Ha 0Ch Hvee cBoiicTBa. CBsI3b KOOPAMHAT BEKTOPA U €r0 MPOEKIUNA HA OCH
NIEKapTOBOM MPSIMOYTOJIbHON CUCTEMBI KOOPAMHAT.
17 CkansipHOE MPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHHE CKaIsIpHOrO NPOU3BEACHUS
yepe3 KOOPAMHATHI BEKTOPOB. BrlpakeHue JIMHBI BEKTOpA U YIIA MEKY BEKTOpaMU_4epes
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KOOpIMHATHI BEKTOPOB.

BekTOopHOE IPOM3BEIEHNE BEKTOPOB U €T0 CBOMCTBA. BrIpakeHNe BEKTOPHOI'O IPOU3BEACHHUS

18 yepe3 KOOpAUHAThl BEKTOPOB. VIcnoabp30BaHNEe BEKTOPHOTO IPOU3BEICHMSL.
CMenanHoe IPOU3BEICHUE BEKTOPOB M €r0 T€OMETPUUYECKHI CMBICI. BhIpakeHue CMEIanHoro

19 |[mpou3sBeneHus yepe3 KOOPAUHATHI BEKTOPOB. CBONCTBA CMEIIAHHOIO MPOU3BEICHHUS.
lcnonp30BaHNEe CMENIAHHOTO MTPOU3BEICHHUS.

20 [BelpakeHHE yCIOBUN KOJUIMHEAPHOCTH, OPTOTOHATBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21 [loHsATHE 00 ypaBHEHUHU JIMHUU HA IUNIOCKOCTH, YPAaBHEHUN IIOBEPXHOCTH U JIMHUU B
[pOCTpaHCTBE. Y paBHEHUE OKPYKHOCTH. Y paBHEHHE CEpBI.

22 |BpiBoJ 0011I€TO YpaBHEHHUSI TNIOCKOCTH.
Paznuunble GOpMBI 3aIIMCH YpaBHEHUS IUIOCKOCTH: 0011ee; MPOXOAsIIeH yepe3 3aJaHHYI0 TOUKY

23 |[mepHeHIuKYISPHO 3aJaHHOMY BEKTOPY; B OTpe3Kax; HopmupoBanHoe. Kakyro nadopmaruio o
[JIOCKOCTH HECYT K03(h(pULIMEHTHI 3TUX ypaBHEHUIN

24  |PaccTostHHE OT TOYKH JI0 TUIOCKOCTH.

25 |Yroa Mexay MI0CKOCTSIMHU. Y CJIOBHE NApaJUIEIbHOCTH U NEPIEHIMKYIIPHOCTH IIIOCKOCTEH.

26 'Y paBHEHUs IPSIMOM B IPOCTPAHCTBE: KAHOHUYECKHE; [TapaMeTpUUecKue; IpoXoasliell yepes 1Be
3agannble Touku. Kakyro napopmanmio o npsiMoit HecyT K03(hpHUIIMEeHTHI 9THX ypaBHEHUH.

97 YT0s1 MEXy NPSMBIMU B IIPOCTPAHCTBE. Y CIIOBHE MAPAIEIbHOCTU U MIEPIIEHAUKYIIPHOCTH
MPSIMBIX.

28 Yron Mexay IPSIMO U INIOCKOCTBIO. Y CJI0BUE MApAJUIEIbHOCTH U MEPIEHIUKYIIPHOCTH
MPSIMOI ¥ TUIOCKOCTH.
YpaBHEHHE MTPSAMOI Ha TUIOCKOCTH: 0011Iee; C YTIIOBBIM KO3 (UIIMEHTOM: MPOXOSIIEH Yepe3

29 [BajaHHYIO TOUKY; IPOXOIIEH uepes ABe 3aaHHble ToukH. Kakyro nHdopMaluio o npsamoi
HecyT KO3 (UIIMEHTHI THX YPaBHEHUH.

30 YTos1 MEXy NpSMBIMU Ha IJIOCKOCTH. Y CJIOBUE MapajuIeIbHOCTH U EPIEHIUKYIIPHOCTH
MPSIMBIX.

31 JInHUM BTOpOro nopsaka Ha miockoctu. O61iee ypaBHEHUE, OCHOBHBIE TUIIbI IMHUN U UX
KaHOHMYECKHE YPaBHEHHUSI.

32  [Dmmumnc, runep6oia, napadbona. KaHoHndeckne ypaBHEHUs, XapaKTEPUCTHKH, CBOWCTBA

33 [ToBepxHOCTH BTOpOrO nopsika. OCHOBHBIE TUIIBI TOBEPXHOCTEH U X KAaHOHUYECKHE
ypaBHEHUSI.

34 |Uccaenoanue GopMbl TOBEPXHOCTH BTOPOTO MOPSIKA METOJIOM CEUEHUII.

35 Urto takoe pynxmus. [Tpumep. CriocoOsl 3ananus Gpyakun. O6aacTs onpeaesneHus GyHKIUH.
Crnoxnas ¢pyHkius. [Ipumep.

36 |OcHOBHBIE 37eMeHTapHble GYHKIMU U UX rpaduku. DnementapHas GyHkuus. [pumep

37 [llpenen pynkun. beckoneuHo Maibie M O€CKOHEYHO O0JbIHe (DYHKIIUHU, CBSI3b MEXKITY HUMHU

38 |CBoiicTBa OECKOHEYHO MaJIbIX (DYHKITHIA.

39 |CpoiicTBa npesnenoB GyHKIMHA. 3ameyaTelbHble Peiebl.

40 |HenpepwsiBHOCTH (pyHKIMH B TOUKe. CBOHCTBA (DYHKIHI, HEIPEPHIBHBIX B TOYKE.

a1 Teopema 0 HEIPEPBIBHOCTH AJIEMEHTAPHON (PYHKIIMH U €€ UCTIOJIb30BAHUE NPH BBIUYMCICHUH
pEeaesoB.

42 |CpoiicTBa (QyHKINH, HETTPEPHIBHBIX HA 3aMKHYTOM HHTEpBaJIE.

43 |Touku pa3pbiBa PYHKIIMH U UX KIacCUDUKAIMSL.
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10. ®oHA OLIEHOYHBIX CPEICTB ISl IPOBEACHUS MMPOMEKYTOYHOM aTTeCTALNH
o0y4aromuxcst 0 JMCHUIIHHE

10.1. ITacopT (poHIA OLIEHOYHBIX CPEJACTB

Koa konTpompyemoi
Ne KoHnTposmpyemble pa3aesl POTHPY HaunmeHoBaHue
KOMIleTeHIMH (WM ee
n/n (TeMbl) JUCHUILIHHBI OLIEHOYHOI0 CPeJACTBA
YacTH)
1 Jluneiinas anre0Opa KontponbHas padora
P OIIK-4, TIK-1 P paboTa,
TECTUPOBAHUE
2 Bektopnas anreGpa Konrtposnbnas pabora,
OIIK-4, I1K-1
TECTUPOBAHUE
3 AHanmuTUyeckasi reOMEeTpHs Konrtposnbnas pabora,
OIIK-4, I1K-1
TECTUPOBAHUE
4 BBenenne B MaTeMaTUYECKUI aHATIA3 KontponbHas pabora,
OIIK-4, [IK-1
TECTUPOBAHUE

10.2. TunoBble KOHTPOJIbHBIE 33JaHUs WJIH MHbIe MaTepHabl, HEOOXOAUMBbIE JIS
OLCHKH 3HAHMH, YMEHHMH, HaBbIKOB M (WIH) oONbITa JAeATEJbHOCTH,
XapaKTepu3yIIuX 3Tanbl (POPMUPOBAHUS KOMIIETEHUMHA B Mpolecce OCBOCHHS
00pa3oBaTeIbHOM POrPpaMMBbI

10.2.1. KoMIuieKT 3agaHnii 1JIsi KOHTPOJIbHOM padoThI

Moayas 1. JIuneiinas aaredpa

1 5
1. Beiuncaure onpeaenurens .
ped ~6 10‘
Otser:
2 3 4
2. BeruncnouTe onpeneauTeNb 45 6
371
Otser:
1 0 2 -3
4 2 1 3
3. Beruuciauts onpenenurens .
5 2 3 0
6 0 3 7
Otser:
1 3 0
4. Haiinure cymMy Matpuil A_|g _1|HA=|_1 3|-
3 5 6 4
1 21
5. lana matpuna A=|2 6 2 |. Torma marpuua N = A— A° pasHa
5 41
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6. ana matpuna A= . Torma maTpuna A? umeer BUJI:

=
w N o
o o K

2 31 . 1 2
7. Jlansi matpunpr A= (1 4 J,A =I5/, N =(5 9] . Torza cymecTByeT IpOM3BEACHNUE MATPHLL.

8. Panr maTpuia paBeH enuHUIBL. Toraa MaTpuia MOXET UMETh BU/T

. 30+1 2
9. Panr matpuipr A = ( 1 f)j pPaBEH JIBYM, €CJIM 3HAaYCHUE X HE PaBHO
1 3 -2 3
00 O O
10. Haiigure paur MaTpuis! .
A p pHl A=|{0 2 4 -1
00 3 5
0 0 O 1

Kpurtepun ouennBanus: KourponbHas padbota coctout u3 10 3ananuid, Kaxxaoe
OllCHHUBACTCS B 2,5 Oaimta

2,5 Gamta BBICTABISAETCS CTYJCHTY, €CIIM 3aJJaHHE BBITIOJHEHO B MTOJIHOM 00BEME,
MPOCIIEKNBAETCS YETKOE YCBOCHUE CTYACHTOM MaTepuaia MOAYJs; TOJTHbIE, pa3BEPHYTHIC
OTBETHI HA BCE MTOCTaBJICHHBIE BOIIPOCHI ;

2 Oarta BBICTABIIACTCS CTYACHTY, €CIIH 3aJaHuE BBIMOIHEHO B 00BbEME oT 80 % u BhIIIIE;
1,5 6anna BeICTaBISETCS CTYJEHTY, €CIIU 3aJ]JaHue BBIMOJIHEHO B 00BEME oT 60 % 10 79 %
1 Gasut BICTABIISIETCS CTY/ICHTY, €CJIM 3aJaHUE BBIMOJIHEHO B 00bEMe oT 40 % 110 59 %

0,5 6anna BBICTABIISIETCS CTYJEHTY, €CJIM MPOBEPOYHAs padoTa BHITIOJIHEHA B 00BEME oT 20
% 10 39 %

0 0a,1J710B BBICTABJISICTCS CTYJICHTY, €CITU 3aJlaHre BBITIOJIHEHO B 00bEMe MeHee 19 %.

Monayas 2. BekTopHas ajaredpa
1. Kakoe BeIpaxkeHre 0003HaYaETCs CKAJIIPHOE IPOU3BEIEHHE BEKTOPOB?
2. Haiiaute BeKTOp 46— §+ 26) , €CIIU g =(2, 4, 3), E =(1, -1, 2), E) =(0, 1, -1).

3. Haiitu nnuHy BekTopa a =(3,0,4).

OT1BeT:

4. JlaHbl BEKTOPHI a ={2, -2, 2}; b ={3, 0, -4}. Haiitu i0 B’(g +b ).

5.Haittu mutomaae tpeyromsuuka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).

6. YCcTaHOBUTDH, KOMILIAHAPHBI JTU BEKTOpA c_l , [; E , €CIIN 5 24; -2; +4/; ; [323; -4} +7 /; : E :;' +2
j-3k.

7. Kakoii BeKkTop siBisieTcss cyMMoit BekTopoB AB u AP?
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8. BeIpazuth yepe3 eqUHUYHBIE BEKTOPBI in j Bextop AB, ectu A(1,2), B(0,-3).

OTtBeT:

- -> >

> >
9. Haiitu BekTOpHOE TIpOoM3BeieHUe BeKTopoB & = 21— J+ 3K ,b =

i—j.
10. B mapamnenorpamme ABCD: K u M — cepenunnl cropon BC u CD, AK = a , AM =b. Bripazuts

-

BekTop AD uepes a ub.

Kputrepun ounennBanusi:KonrponeHass paborta cocrour u3 10 3amaHuif, Kaxmaoe
OlLICHHBaeTcs B 2,5 Oaia

2,5 Oanna BBICTABISIETCS CTYJEHTY, €CJIM 3aJaHUE BBINOJHEHO B TIOJHOM O0O0BEME,
MPOCIIEAKUBAETCA YETKOE YCBOECHUE CTYICHTOM MaTepuasia MOAYJIs; MOJIHbIE, Pa3BEPHYTHIE
OTBETHI HA BCE MTOCTABJIEHHBIE BOIIPOCHI ;

2 Oana BBICTABIIAETCS CTYACHTY, €CIIH 3aJaHue BBINOJHEHO B 00BbEME OT 80 % U BbILIE;
1,5 Ganna BeICTaBISIETCS CTYAEHTY, €CJIU 3aJJaHUE BBINOJIHEHO B 00BEME oT 60 % 10 79 %
1 Garut BbICTaBIISIETCA CTYACHTY, €CJIH 3aJaHUE BBIMOIHEHO B 00bEMe oT 40 % 110 59 %

0,5 Gamta BBICTaBISCTCS CTYJICHTY, €CIIM MPOBEpOUHasi padoTa BhINOJHEHA B 00bEME 0T 20
% 10 39 %

0 Gasu10B BBICTABIISIETCS CTY/ICHTY, €CJIU 3a/IaHKE BBIIIOIHEHO B 00bEMe MeHee 19 %.

MonayJib 3. AnannTudyeckas reoMeTpus

1. Paccrosinue mexay npsimbiMa 3X—4y —-10=0 u 6X—8y+5=0 paBHo ...

2. Touxn A€;2 u A€L6 sBnsroTcs KOHIIAMU OJHOTO U3 IMAMETPOB OKPYKHOCTH. TOraa ypaBHeHHe
OKpPY>KHOCTH UMEET BUT ...
3. O611ee ypaBHEHHe TLIOCKOCTH, TIpoxoasimeii yepes Touky | € 3;4;-2  u otcexaronneit paBHbie

OTPC3KN HAa KOOPJAUWHATHBIX OCAX, UMCCT BU] ...
y+3 z-5

. X
4. Touka nepeceyeHus NPAMON 51 "o u wiockocth X+2Y—3Z+1=0 wumeer KOOpAHHATHI
5. Ompenenuts BU MOBepPXHOCTH: Y° =6Z...

2 2 2

y

6. OnpeneanTs BUI HOBEPXHOCTH: —X—+—+——1
- P P " T16 49 4

7. st mpsimoit M1M; Hanrcath o01ee ypaBuerue, eciau Mi(-2;5), M»(6;-2) ...
8. B A MgM;M; Haiitu ypaBHeHHe cpeaneit muauu EF, mapannensHoit MiM;
eciu My (1;1), M1(4;6), My(-5;-1).
9. VpaBHeHHE IIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKH [ 1 (—1;2;0:,] ) Q;B;l: 1 6;—1;4: AMeeT
BUI ...

10. YpaBHeHme npsAMOii, mpoxosmeii uepes Touky | | Q;—3;—5: MEPIEHIUKYIIIPHO K
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iockoctd 6X—3Yy —5z+2 =0 umeer Bug

Kpurtepun ounenuBanusi:KonrponbHas pabdora cocrout u3 10 3amaHuid, Kaxzaoe
olleHuBaeTcs B 2,5 Oamia

2,5 Oamna BBICTABISICTCS CTYIAEHTY, ©CIM 3aJaHUE BBIMOJHEHO B IOJHOM OOBEME,
MPOCJICKUBAETCS YETKOE YCBOCHHUE CTYICHTOM MaTepualia MOJyJsl; MOJHbIE, Pa3BEPHYTHIC
OTBETHI HA BCE MOCTABJICHHBIE BOMPOCHI ;

2 Gayuta BBICTABIISICTCS CTYICHTY, €CIIU 33/IaHKE BBITOTHEHO B 00bEéMe oT 80 % u BhIIIIE;
1,5 Gata BeICTaBIsICTCS CTYJICHTY, €CJIU 33JIaHUE BBIMOJIHEHO B 00BEME oT 60 % 10 79 %
1 Gan BhICTABIISIETCS CTYACHTY, €CIIM 3aaHue BBITIOTHEHO B 00béMe oT 40 % 110 59 %

0,5 Gamta BBICTaBISETCS CTYICHTY, €CIIM MPOBEepOoUHas paboTa BhINMOJHEHA B 00béMe oT 20
% 10 39 %

0 Gasyu10B BBHICTABIISIETCS CTY/ICHTY, €CJIU 3a/IaHKE BBIIIOIHEHO B 00bEMe MeHee 19 %.

Monayans 4. BBegeHue B MaTeMaTH4YeCKUIl aHAJIN3
1

. (arcsin?x |
1.Boruncnure npenen lim ——
-0 xtg9x

[\

. UccrnenoBaTh Ha YETHOCTh MJIM HEUYETHOCTh (1)YHKI_II/IIO y=X- sin 2 X—= 3\/ X...

[98)

. Haiitu nepuon gpynkiuun f(X) = 3cos g —sin6x

4. Kakol 13 HIKETIEPEYUCIICHHBIX TIPEIETIOB CBOAUTCS K IIEPBOMY 3aMedaTeIbHOMY TIpeIeny:

X — 2 5x+2
5. Beruuciure mpeen Iim[ j
x>0\ 3X +1
6. Beruucnure npenen  |lim 3 —dx+1
. m———e-...
P sl 3—4/27X
3
X3 +2x% —3x

7. Beruncaure npezen lim—;
-1 X°—3X+2

)
2
- X
8. Beruncaute nmpenen  lim (—42 ...
xoo 22X +1

2 X
9. Beruncnure npeaen  lim (—j

X—H—OOB

. COS X—C0S2X
10. Beruucnute npenen lim———
x>0 XSIn2X

Kputepun ounenuBanusi:Konrponbnas pabdora cocrout u3 10 3amaHuid, kaxaoe
OllEHMBAaeTCs B 2,5 Oaimia
2,5 Oanna BBICTABISIETCS CTYIEHTY, €CJIM 33JaHUE BBINOJHEHO B IOJHOM O0O0BEME,
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MPOCJIEXKUBAETCS YETKOE YCBOCHHUE CTYICHTOM MaTepualia MOJyJIsl; MOJHbIE, Pa3BEPHYTHIC
OTBETHI Ha BCE MMOCTABJICHHBIE BOMIPOCHI ;

2 GaJisia BBICTABIISIETCS CTYACHTY, €CJIM 3aJJaHUE BBITIOJIHEHO B 00BhEMeE OT 80 % u BhIIIIE;
1,5 Gamta BeICTaBIsI€TCS CTYJICHTY, €CJIM 3aJIaHME BBIMOJHEHO B 00BEME oT 60 % 10 79 %
1 Gan BbICTABIISIETCS CTYACHTY, €CIIM 3aJjaHue BBITTOJHEHO B 00bEMe oT 40 % 110 59 %

0,5 Garta BBICTaBISACTCS CTYJICHTY, €CIIM MPOBEepOYHas paboTa BhINMOJHEHA B 00bEéME OT 20
% 1m0 39 %

0 GayuTOB BBICTABIISICTCS CTYACHTY, €CIIA 3a/IaHKE BBITTOTHEHO B 00bEMe MeHee 19 %.

10.2.2. TunoBbie BONPOCHI U3 0aAHKA TECTOBLIX 32/1aHUI /151 UTOTOBOI'0
TeCTHPOBAHUS

Mopayas 1. JInneiinast anredpa

1 5
1.B .
BIYUCITUTE ONPEICTHUTEND | 6 1 0‘
OrTBer:
2 3 4
2. BeruncnauTh onpeneauTeb 45 6
371
OrTBer:
1 0 2 -3
4 2 1 3
3. Beruucnuth onpeaenurens .
52 3 0
6 0 3 7
OrTBerT:
1 3 0 1
4. Haitnutre cymMy MaTpHI] A=l0 -1|¥p=|_1 3]
3 5 6 4
1 2 4 5
-1 2 0 3 1 1 2 1 4
C= 41 4 P: —1 —1 T: _1 2 M: _1 2 K: —l 2
3 -1 6 5 9 31 9 1
1 21
5. lana matpuna A=|2 6 2 |.Tornamarpuna C=A— A" papHa...
5 4 1
1 2 3 4
00 -4 1 0 0 0 0 0
o 0 -2 0 1 0 0 0 0o 2
4 2 0 0 0 1 0 0 2
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6. ana matpuna A4 = . Torpma matpuia A? umeer BULL. ..

=
w N o
o o K

1 2 3 4
2 31 2 0 1 1.0 1 10 1
0 4 0 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0
2 3 1
7. Jaubl Matpurpl A = 1 4 1 { Torna CYLLIECTBYET NNPOU3BEICHNE MATPHL. ..
1 2 3 4
C-4-B B-A4-C C-B-4 A-C-B
8. Panr maTpuia paseH enuHuibl. Torjga MmaTpuiia MOXET UMETh BUJL..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 5 6
0 1 1 0
1 2 4 7 8 9

3x+1 2
9. Panr matpuns A = 1 paBEH JABYM, €CJIM 3HAaY€HUE X HE PaBHO...
X
1 2 3 4
-1 -2 1
13 -2 3
00 0 O
10. Hait
aliIuTe paHr MAaTPULBL 0 2 4 1
00 3 5
00 0 1
Otser:
2cosx 1
11 . s marpunsr A = 0 sin HE CyIIECTBYeT OOpaTHOM, €Clih X PABHO ...
X
1 2 3 4
T T T T
2 4 3 6
12. Jlis matpunibl A cymiecTByeT oOpaTHasi, €Clii OHa
| 1 | 2 3 4
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-

-

1 21 1 2 2 1 21 1 7 3
3 1 0 01 1 7 5 3 3 8 9
1 3 0 1 0 0 2 4 2 2 3 6
. (1 2) o (3 S oa A
13.Eciu A= (3 1] VA= 4] , TO pellIeH’e MaTpu4Horo ypaBHenuss A* O = A umeer BUJ ...
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14.  EnuHCTBEHHOE pelleHHe MMEeT OAHOPOIHAs CUCTEeMa JUHEHHBIX YPaBHEHUH ...
1 2 3 4

x-3v+z=0,
2x+2v+4z=0,

x—=3v+z=0,
2x+2y+4z=0,

3x+3v+z=0

Jx+3v+6z=0

¥—=3v+9z=0,
2x+2yv-6z=0,

3Jx—-yv+3z=0

¥x-3y+22=0,
2x+5v+4z=0,

Jx+3v+6z2=0

6X+5y—-2z=-4

15. Haiitu X+ Y +Z jecnu X,Y,Z SBASAIOTCS PELICHUSIMA CUCTEMbI YpaBHEHUH < 3X +4Yy +2Z =1
3x-9y =11

Otser:

Moayasb 2. BexktopHas ajredopa

1.Kakoe BbIpaskeHHEe 0003HAUAETCS CKAISIPHOE MPOU3BEICHHE BEKTOPOB?

1 2 3 4
€D axb el alp| (a.b)

2. Haitmure BekTOp 4b- §+ 23 , €CITH a =(2, 4, 3), B =(1, -1, 2), Z =(0, 1, -1).

1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu niuHy BekTOpa g =(3,0,4).
OTBeT:
4. J1aHbl BEKTOPHI a ={2, -2, 2}; b ={3, 0, -4}. Haiitu np, (g +b ).
b
1 2 3 4
—2 5
4,6 — 25
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1. Haitru mutomans tpeyroasuauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).

1 2 3 4
53 V15 J3 253
6. YCcTaHOBUTDH, KOMILIAHAPHBI JIU BEKTOPA c_l , Z; , E , €CII1 5 :4;' -2} +4 ]; X Z; :3;' -4} +7
ki c=i+2j-3k.
OTBeT:
B P

7. Kakoli BeKTOp siBiisieTcss cyMMoii BekTopoB AB u AP?

A C
2 3 4
BP A PB AC

8. BrIpa3uTh yepe3 eMMHUYHBIC BEKTOPHI in ] Bektop KB , ecii A(1,2), B(0,-3).

Ortser:

9. Haiitu BekTOpHOE Mpou3BeacHue BektopoB a =21 — j+3k ,b=1i-j.

1 2 3 4 5
_3i-3j-3k _4i-3j-3K _3i-3j+3k _3i-3j+k _47i-3j+K

10. B napannenorpamme ABCD: K u M — cepeaunsi cropon BC u CD, AK = g, AM =b. Beipazuts

—

BekTop AD uepes a ub.

1 2 3 4
A”DZZBJQ A%D:25)+2§ A%D=EB—25 A%Dzﬂg—gg
3 3 3 3 3

11. JTans! Tpu mocneqoBaTeabHbIe BepIInHbI mapamenorpamma A(1;-2;3), B(3;2;1), C(6;4;4). Haiitu ero

4eTBepTyIo Bepiuny D.

1 2 3 4 5
D(4;0;6) D(9;6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)
12. ITpu kakux 3HAYCHHUSIX (X U [} BEKTOPHI g =-2 _i)+ 3_j)+ aE u B =p T— 6—j>+ 2E KOJUTMHEApHbI?
1 2 3 4 5
a=0, p=1 a=l, =2 a=-3, =3 a=2, p=-4 a=-1, f=4

13. Beruucnuth 2 Tx (E— 5j ) :
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OTtBeT:

14. HaiiTu cMemmanHOe NpousBe/eHue BekTopos d = (2,-1,2), b =(3,0,7), C=(1,2,-3)

OtBeT:

15. ITnomanas TpeyrojdbHUKA BEIYUCIIACTCS 110 GOpMYIIE. . .

1 2 3 4 5
2 2[ab]
Moayab 3. AHAJMTHYECKAS reOMeTPHsI
IIpakTH4eckuii Tecr:
1. Paccrostaue mexay npsmbiva 3X—4y —-10=0 u 6Xx—-8y+5=0 pagsHo ...
1 2 3 4
2,5 5 0,25 15

2. Touxu A€;2 u ACLB spisoTcs KOHIIAMH OTHOTO M3 AMAMETPOB OKPYXKHOCTH. Toraa ypaBHeHHe

OKPY’KHOCTHU UMCCT BUL ...
1 2 | 3 4 |
(x—1+(y—4)Y =8| (x=2V +(y-8) =10 (x+1) +(y+4)* =8 | (x—-1) +(v—4)* =32

3. O611ee ypaBHeHHe TLIOCKOCTH, TIpoxoasieii yepes Touky | € 3;4;-2  u orcexarorei paBHbie

OTPC3KN HAa KOOPAUHATHBIX OCAX, UMCCT BUT ...

1 2 3 \ 4
X+v+z+1=0 3Ix—4y+2z=0 | 3x—-4yvy+2z+1=0 x+yv+z-1=0
. X y+3 z-5
4. Touka repecevdeHus mpsMon 21 ~ o u miockoct X+2Y—3Z+1=0 wumeer KoopaAUHATHI

1 2 3 4
(10:2;5) (0;-3:5) (8:1;5) (2:1:5)
5. OnpenenuTs BUJ MOBEPXHOCTH: y2 =6z...
OtBer:
2 y 2 7 2
6. O P——+—+—=1...
MPEACIIUTL BUJ IMTOBEPXHOCTU 16 49 4
Otser:

7. nst mpsimoit MM, Hanmcath o0tee ypaBHeHue, eci M1(-2;5), M3(6;-2) ...

OTtBeT:
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8. B A MyM;M;, naiitu ypaBHeHHe cpeaneit muauu EF, mapannensHoit MiM;

eci Mg (1;1), M1(4;6), Mz(-S;-l).

OTtBeT:

9. VpaBHEHHE IIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKH | L (—1;2;0/,\| ) Q;B;l/ N 6;—1;4: MMeeT

BUJI ...

1

2

3

| 4

Tx—-8y—-13z+23=0

Tx—-2y-5z-3=0

Tx+8y—13z-9 Tx—-8y—-13z=0

10. YpaBHeHme HpsAMOii, mpoxosmeii yepes Touky | | Q;—3;—5: NEePIEHANKYIISPHO K

TUIOCKOCTH 6X -3y —52+2 =

0 umeer BUT ...

1 2 3 | 4 |
x—2 yt+3 z+5 x-6 y+3 z+5| x+2 y-3 z x+2 y-3 =z
) -3 -5 2 -3 -5 6 -3 - 6 3
2 2
11. MH#MMast IOIYyOCh THIIEPOOITBI X —-10x-4y" -11=0 paBHa ...
1 2 3 4
3 36 6 9
11 5 . |x-y+2z-10=0
. Hanpagnsiromyutit BexTOp MAMOE 1, 2y—2+6=0 UMEET BUTT ...
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3;-7:-1)

13. YpaBHeHHe reOMETPHUYECKOT0 MeCTa TOUeK, PABHOYIANCHHBIX OT JBYX AaHHEIX Touek A€ 1,2 wu

Ae;4: AMeEET BUI ...

1 2 3 4
2x+yv-5=0 X+v—-5=0 2x4+v+5=0 X+v+5=
2 —
14. Bepuna napa0osibl X" =2x-2y-13=0 ;\eer KOOpPJUHATHI ...
1 2 3 4

(1;-7)

(1:7)

(-1:7)

(-1;-7)

15. VpaBHEeHHE MIOCKOCTH, Mpoxosmeii uepes Touxy €Q;0;2  mepnenaukynspHo mIockocTsM

X—y—-2=0 u x-2y=0 wumeer Bur ...

| 1

| 2 |
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2x+yv+z-2=0

Y¥—yv—z+2=0

x—2y—-—z-2=0

2x—yv—z+2=

MoayJsb 4. BBenenne B MaTeMaTHYeCKHd aHAIH3
1. Kakast u3 pyHKIMIA SIBISICTCS HEYSTHOM, €CIIH. ..

1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) #(x) f(-x) A (x) =
= -f(x)

2. VccnenoBaTh Ha YETHOCTh MIIM HEYETHOCTh (QDYHKIMIO p = X -SiN% X — Ux ...
OTBeT:
3. Haiitu nepuon pynkmuun f(X)= 3COS§— Sin6x...

1 2 3 4 5

107 z 107° z 10z
3 3 6 3

4. Kakoi u3 HHUKCTICPCUYHNCIICHHBIX ITPEACIIOB CBOAUTCA K IICPBOMY 3aMCHATCIIbHOMY IIPCACITY:

1 2 3 4
n arcsinx < 1\
lim [(X)ﬂ:|:|lm f(X):| m » =1 ||ng(+nj =g Ilm(l+;j —e
5x+2
5. Beruucnute npeaen lim BX_ZJ
x>o\ 3X +1
1 2 3 4
e_5 85 5 '5
6. Beruncnure mpenen  lim 3 —dx+1
. m———e-...
P sl 3—/27X
3
1 2 3 4
0 2 i 00
3 9
. x3+2x*=3x
7. Beruncure npegen lim———
-1 X°—=3X+2
1 2 3 4
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2 sl
_ —X
8. Beluucnure mpeaen  lim (—Z .

xom 2X4 +1
2 3 4
0 1 T ©
2 4
9. Beruucaure npenen lim (gj
1 2 3 4
0 2 T .
3 4
10. Beruucnure npeaen Iimw
x>0 XSINn2X
OrTBer:
1
. [arcsin? x \x
11. Beruucaute npegen lim| ———
-0 xtg9x
OrTBer:
12. Beruucnute npeaen lim M
x>5,/6+X -1
OTBeT:
2x-3
13. Berumcnute npenen |lim X+ 2)
oo\ 4X+1
1 2 3 4
0 0 e_% e?
X—=1ecm —-1<x<?2
14. Haiinute Touku paspeiBa pyHkimu f(X)=
2—X,ecmu2<xXx<h
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35

x1

2

15. Haiitu ToukM pa3pbiBa QyHKUIUU Y=4* U onpenenuTs UX TUI
1. Touek pa3pbiBa HET
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2. x=0- TouKa pa3pbiBa IEPBOro poja
3. x=0- Touka pa3pbiBa BTOPOT0 poja
4. x=1- Touka pa3pbiBa IEPBOro poja

5. x=1- Touka pa3psiBa BTOPOT0 poja

11. O6pa3oBaTesibHbIE TEXHOJIOTUHN

B kypce "Bricmias Maremaruka-1" HCHONB3YIOTCS TEXHOJIOTHS TPaIUIIMOHHOTO
oOy4eHHUs: IPOBEJICHUE JCKIUNA, TPAKTUUECKUX 3aHATUI, KOHTPOJBHBIX PadoT.

[Ipy wW3y4YyeHUW JUCUUIUIMHBI HUCIOJIb3YEeTCS TEXHOJOTHS JAMCTAHUMOHHOIO
00y4eHus.

MeToanyeckue peKOMEHAAlUM CTYIeHTY H NIPEnoaaBaTe/Iio

B opranuzamum paboTbl CTYJEHTOB OYHON (QOpMBI OOydYeHHsS NpU H3YUYECHUU
y4eOHOI0 Kypca Ba)KHOE MECTO MPUHAJICKHUT ayIUTOPHBIM 3aHIATUSAM. B HUX u3naraercs
oO11ast XapaKTEepUCTUKA BOIIPOCOB TEMBI.

HpaKTI/ILIeCKI/IC 3aHATHA IIPOBOJATCA 110 HanOoJIee CI0KHBIM TEMaM JUCITUITIINHEL. I[J'IH
CTYACHTOB IIPCAYCMOTPCHO ITOJIYYCHHC KOHCYHBT&HHOHHOﬁ IIOMOIIIH.

Ha xaxzaoMm mnocienyromeM IIpakTHYeCKOM 3aHSITUU CTYJIEHTBI, PU OTBETE HA
pOoOJIEMHBIE BOIIPOCHI M B XOJI€ BBIMOJIHEHUS CIIOKHBIX 3aJaHUH, TOJDKHBI UCIIOIh30BATh
3HAHUA, MOJYYCHHBIC MPU HU3YUYECHUHU NPEALIECTBYIOMUX TeM. OCHOBHBIM HCTOYHHKOM
uHopMalUU TpU TOATOTOBKE K TMPAKTHUYECKUM 3aHATHUSAM SBISETCS OCHOBHAas M
JOIIOJTHUTEIIbHAS JINTEPATYPA.
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12. Y4yeOHO-MeTOAMYecKOe M HHPOPMALMOHHOE oOOecredeHue UCIHUNINHBI

(y4eOHoOro Kypca)

12.1. O0s13aTe/ibHAA JIUTEPATYPA

bubnuorpaduueckoe onucanue

Tun (yueOHuK, yaeOHOE
nocobue, yaeOHo-
METOMYECKOE
nocoOue, MPaKTUKYM,

Jp.)

KonnuectBo B
onbanorexke

Iumnaues, B.C.

Briciias Maremarwka : ydeOHUK /
B.C. lunaues. Mocksa
NHOPA-M, 2019. — 479 c. —
(Bricmiee oOpasoBaHme).
www.dx.doi.org/ 10.12737/5394. -
Teker anektpoHHbii. - URL:
https://new.znanium.com/catalog/pro
duct/990716

YueOHUK

9BC
“ZNANIUM.COM”

Pxesckuii, C.B.

Breicirass MaremaTtwka : y4eOHHK /
C.B. PxeBckuii. - Mocksa : Uudpa-
M ; Znanium.com, 2018. - 814 c. -
(Beicmiee oopaszoBanue). - ISBN 978-
5-16-107481-7 (online). - Teker :
AJICKTPOHHBIN. - URL:
https://new.znanium.com/document?i
d=337456

YuyeOHUK

9bC
“ZNANIUM.COM”

Maremaruka : yue6. mocooue /
0.M. Manunos, JI.H. XypOenko,
I'.A. Hukonosa, H.B. HukoHoBa,
C.H. Hypuesa ; nox pen.

JLH. Xypb6enxo,

I'.A. HukonoBoii. — Mockaa :
NH®PA-M, 2019. — 496 ¢. —
(Bsiciiee o6pazoBaHue:
bakanaspuar). - Tekcer :
aneKkTpoHHBbIH. - URL:
https://new.znanium.com/document?i
d=327832

VYuebHoe mocooue

OBC
“ZNANIUM.COM”

MareMaTrKa B IpEMepax M 3a/1avax :
yue6. nocobue / O.M. Jlertspesa,
JLH. Xyp6enxko, I'.A. HukoHoBa,
H.B. Huxonosa, C.H. HypueBa. —
Mocksa : UHOPA-M, 2019. — 372
c. — (Bricmiee oOpa3oBaHue:
bakanaspmuar). - Tekcer :
aneKTpoHHBIH. - URL:
https://new.znanium.com/catalog/doc
ument?id=327833

VYuebHoe rmocooue

OBC
“ZNANIUM.COM”
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12.2. JlomoJiHUTeIbHAsA JMTepaTypa W Yy4eOHbIe
BH/1€0NI0CO0MS U IP.)

Marepuaabl (ayauo-,

Ne
n/n

bubnuorpadudeckoe onucanue

Tun (yueOHuK, yueOHOE
nmocobue, yaeOHo-
METOMYECKOE
1ocooue, MpaKkTUKyM,

ap.)

KonnuectBo B
ounoImoreke

Kysnenos, JI.A. COopHuk 3amaHuii 1o
BBICILICH MaTeMaTHuKe. Tumnossie
pacdetsl : yueOHOe mocobue / JLA.
Ky3nenmoB. — 13- wu3am., crep. —
Cankr-IlerepOypr : Jlanb, 2015. — 240
c. — ISBN 978-5-8114-0574-9. —
Tekct : 3neKTpOoHHBIH // DIEKTPOHHO-
oubnuoreuynas cucrema «Jlampy
[caiiT]. — URL:
https://e.lanbook.com/book/4549  (nara
obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUUIsl aBTOPU3. TIOJIb30BaTEIICH

YyeOHOE 11ocodue

9BC
“Jlanp”

dummrona, E.E.

MaremaTtuka: YueOnoe mocodue / E.E.
®dununoga, I.B. Cepreesa,
N.H.Cnobonckas - Bogmorma: BUIID
®CHH Poccun, 2015. - 378 c.: ISBN
978-5-94991-312-3 - Tekct
3JICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/produc
/899484

YuebHoe mocodoue

OBC
“ZNANIUM.COM”

Bricmas  maremaruka. Yacte 1
yuebHoe nocodue / B. U. benoycosa, I
M. EpmakoBa, M. M. Muxanesa [u 1p.].
—  ExarepunOypr :  VYpanbckuit
¢benepanbublit yaHuBepcutet, 9bC ACB,
2016. — 296 c. — ISBN 978-5-7996-
1779-0. — TekcT : >IEKTPOHHBIA //
DNeKTpOHHO-OMOIMOTeUHasT  CHUCTeMa
IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oOpamenus: 25.10.2019). —
Pexxum  pocryma: s aBTOpU3MP.
10JIb30BaTENEN

VYueOHOoe rmocodue

ABC
“IPRbooks”

COI''TACOBAHO

JlupexTop HayyHOi OuOInoTeKn

« »

A.M.AcaeBa

20 T

MII

(noonucs)

(U.0. Damunus)
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12.3. [lepeyenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
"Unrepuer"

e OcHoBbl BbICHIcH ¥ auckpreHoit marematuku [/ Illy6osuu A.A., Kiouxoe FO.B.
CrpaBounuk / Bosrorpan, 2015. Peowcum docmyna: http://elibrary.ru

o Jlekimu 1o Boiciiei matematuke // 'anoe B.A., [lecmepesa P.B. YueOHoe mocobue. B
2-x yacTsx / bapuayn, 2014. Tom Yacts 1 Jluneitnas anreOpa, aHaTUTUYECKask TEOMETPHS,
KOMIUICKCHBIC YUCIIA, Pa3JI0KEHUE pallMOHAIBHBIX JApoOeH, BBEICHUE B MaTeMaTUUECKUI
aHanu3 (2-e¢ wu3maHue, nepepabOTaHHOE U JIONMOJIHEHHOE). Peowcum odocmyna:
http://elibrary.ru

° Jlekimu 1o Bhiciieit Matematuke // Ianoe B.A., [Jecmepesa P.B. YueOHOE mocoOue.
B 2-x uactax / bapmayn, 2014. Tom Yacte 2 JuddepenunanbHoe U HHTETPaIbHOE
UCYHCIICHUSI, PYHKIIUU HECKOJbKHUX IMEPEMEHHBIX, PYHKIIMU KOMILIEKCHOTO MEPEMEHHOTIO,
muddepeHranbHble YpaBHEHHsI U TEOPUSl BEPOSITHOCTEH (2-€ m3manue, nepepaboTaHHOe
U JIonoJiHeHHOe). Peorcum docmyna: http://elibrary.ru

12.4. IlepeyeHb NPOrPAMMHOI0 O0eCIIeYeHUS

Ne HaumenoBanmue I1O KouauvecTBo PexBu3uTHI 10T0BOpa (1aTa,
n/n JINIIEH3UH HOMeEp, CPOK JeiiCTBUA)

1 | Windows 1398 OeccpouHas

2 | Office Standart 1398 OeccpouHas
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https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

12.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEO0X0AMMOM /1

OCyILIeCTBJIEHHSI 00Pa30BaTEeJIbLHOI0 MpoIecca Mo AUCHUIINHE (MOYJII0)

HaumenoBanue 060py10BaHHbBIX

DakTHYCCKUM = g Z
yueOHbIX Ka0OMHETOB, H - B 2
N epeYeHb ajapec y4eOHbIX 2 |5 -
Ne Jadoparopuii, MACTEPCKUX M JIP. 6 5 |2 Z 8
n/n 00bEKTOB /IJIS MPOBEIeHH S OCHOBHOTO KabuHeTos, “EEE
NPaKTHYECKUX U J1a00pPaTOPHBIX 00opyaoBaHHs aabopatopui, = s 2
. MAaCTEePCKHUX H Jp. = X =
3aHATHI
YyeOHas ayIuTOpUs JUISE 66,3 30
MIPOBEJICHUS 3aHATHIA CEMHHAPCKOTO
Tuna. YdyeOHas ayauToOpus JUIs
KYpCOBOT'O IIPOEKTUPOBAHHUS 445020
(BBIMOJTHEHUST  KYPCOBBIX  pabot). | CToJibl Camapckas o071. T.
1 | YueOnas ayTUTOpUS JUTSL | YICHHYECKHE, JIaBKU, TonesTTH, YIL.
MIPOBEICHUS IPYIIOBBIX u | Jocka ayautopHas | benopycckas, 14
UHIUBUAYAIBHBIX ~ KOHCYJIbTALUU. | (MenoBasi) I-412
YyeOHas ayJIuTOpUs IS Homep mo TII - 41
MPOBEJICHUST 3aHATHA  TEKYIIETo
KOHTPOJIsI W TMPOMEKYTOUYHOMN
aTTeCTAIIHH.
VYyebOHas ayIuTOpUs 1151 | CTOJIbI yYEHUYECKHE 445020 99,6 99
MPOBEACHUS 3aHATHM JIEKIIMOHHOTO | TPEXMECTHBIE Camapckas 00:1.,
Tuna. YyeOHas ayautopust uigd | (MOHOOJIOKH) , CTOJ r. TonbsaTTH,
IIPOBEJICHUS 3aHATHI CEMHUHApPCKOro | MpernojaBaTesbekuil, | benopycckas, 14
Tuna. YyeOHas ayautopus i | CTYI I'-304
KypCOBOI'O NPOCKTUPOBaHUs | mpenoaaBatTensckuii, | Homep mo TII - 46
2 | (BBIIONHEHUA KYPCOBHIX PaloT). | JOCKAa  ayIUTOpHas
VYyuebnas ayIUTOPUS st | (MernoBasi), kademapa
MIPOBEICHUS TPYIIOBBIX U | HACTOJbHAs
WHIVUBUAYAIBHBIX — KOHCYJIBTAIIAN
YyeOHnas ayIuTOpUs TUTS
MPOBEJICHUST 3aHITHA  TEKYIIETro
KOHTPOJsI W TMPOMEKYTOUHOMN
aTTeCTAIIHN.
ITomemenue ngiad caMocTosATEIbHON | CTOMEI 445020 84,6 16
paboTHI CTYJIEHTOB YYEHHUYECKHE, Camapckas 0011.,
CTYTbS r. TonpaTTH,
3 yuennueckue, IIK ¢ [enTpanbHelii
BBIXOJIOM B  CETh paiioH, yi.
WNHuTteprer benopycckas, 14,
I'-401

Howmep mo TIT - 48
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