benepaibHOE TOCYIAPCTBEHHOE OIOPKETHOE 00Pa30BATENBbHOE YUPEKICHNE

b51.5.06.01

(undexc oucyununsl)

BBICIIET0 00pa30BaHus
«TonpATTUHCKHIM TOCYJaPCTBEHHBIN YHUBEPCUTET

PABOYASA IPOT'PAMMA JUCHUIT/IMHBI

Bricmas matemarnka 1

(HaumeHoBaHUe OUCYUNTUHDL)

10 HAIPaBJICHHUIO IMOATOTOBKH (CIEI[HAIIBHOCTH)
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCeUeHUuEe MAITMHOCTPOUTEILHBIX IPOU3BOJICTB

(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)

Pacnipenesienne 4acoB AMCHMILIMHBI IO CEMECTPAM M BHAaM 3aHATHI (110 y4eOHOMY IIaHY)

Koanuecto 3ET 5
Yacos no PYII 180
Buabl koHTpOJIS B JK3aMeHbI 3a4dernl Kypcosbie Kypcosbie Konrposnanie
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
Jlexuun 34 34
JlaGopaTopHble
IIpakTHyeckue 34 34
KonTakTHasi padota 68 68
Cam. pabora 112 112
Koutpoanb
Hroro 180 180

ToabsaTTH, 2019




Pabouast mporpamma coctaBieHa Ha ocHoBaHun @DI'OC BO u ydeOHOro ImjiaHa HampaBJICHHS
MOATOTOBKHU (CMELUATBHOCTH)
15.03.05 KoOHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ecIIeYeHEe MAIIMHOCTPOUTEIbHBIX IIPOU3BOJICTB

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

Penen3upoBanne padoyeil nporpaMmMbl JUCHHMILIHHBI:
OtcyrcTBYyeT

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

Pentensenr

(OondcHOoCmb, YueHoe 36aHue, CeneHy) (noonucs) (U.0. ©amunusa)
«_» 20 T

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  OoT «_ » 20 1.

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

3aBenytouuii kadenpoit «Ob6opyaoBaHNE U TEXHOJIOTUH MAIIMHOCTPOUTEIHLHOTO

IMPpOU3BOACTBA»
(8vinyckaiowjell HanpagieHue (CneyuaIbHOCb))
20 T H.I1O. Jlorunos
(noonucs) (U.0. Damunus)
YTBEPX/AIO
3aBenyromuii kaheapoi «Beicias MaTeMaTHKa U MATEMAaTHYECKOE 00pa3oBaHKE»
(pazpabomasueii PI1)])
20 T P.A. YTeena
(noonucy) (H.0. @Pamunus)



Crpykrypa mucuuniannsl _'Beiciiag MaremMaTnka-1""

O0beM y4eOHOro Kypca M BHAbI Y4eOHBIX MeponpusiTHi
KonTakTHas padora CamocTosiTe1bHas padoTa %
KoJ-Bo Heeb, - §
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Beiciias ,
1 5 17 180 68 34 34 112 110 2 3a4éT
MareMaruka |
AHHOTALUSA
yueOHOro Kypca
b1.5.06.01 Boicinasi MmaTemaTuka-1
(MHIEKC ¥ HANMEHOBAaHKE AUCIUIUTHHBI (Y4e0HOTO Kypca))
1. Heab 1 3a1a4u n3y4eHus: y4eOHOro Kypca
HCHB — II0ATOTOBKa CIICOIHUAJINCTOB, CHOCOOHBIX: KOJIMYECTBEHHO OLCHUBATH
CUTyaluu, BO3HUKAKOIINEC B IMponccce HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH,

(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
YCBOCHUSI €CTECTBCHHOHAYYHBIX, OOMETEXHUYECKUX M CHEIUATBHBIX TUCIUTIINH U 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 nucuumiuHa (ydeOHbI Kypc) oTHocutca K brioky 1 "lucuuniauHsl
(Momynu)" (6a3oBas 4acTh).

JlucuunianHel, ydyeOHblE KypChbl, IIKOJIBHBIA KypC MAaT€MaTHKM Ha OCBOCHHH
KOTOPBIX Oa3upyeTcsi HaHHas TUCHUIUIMHA (Y4eOHBIM Kypc) — MUCHUIUIMHBI U y4eOHBIC
KYpPCBhI IPEABIAYIIET0 YPOBHS 00pa30BaHUs, IIKOJIbHBIA KypC MaTEMATUKH

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

3. Ilnanupyemblie pe3yJibTAThI 00y4eHHs 1O AUCHHUILINHE (Y4eOHOMY KYpCY),
COOTHECEHHbIe C IUIAHMPYEMBbIMH pe3yJbTATAMH OCBOECHHUSI 00pa3oBaTeIbHOH
NporpaMMblI

dopMupyembie U Ilnanupyemsie pe3y/ibTaThl 00y4eHUs

KOHTPOJIMpYyeMble
KOMIIETEeHITUN
- ClIOCOOHOCTH 3HaTh: OCHOBHBIE M METOJIBI MaTEMaTUYECKOTO aHaIu3a
y4acTBOBATh B HEOOXOIMMBIC ISl PEIICHUS MPOOJIEM MAITMHOCTPOCHHMS
pa3paboTke YMeTh: BBISBIATH  ©CTECTBEHHOHAYYHYH)  CYIIHOCTH
0000ITICHHBIX TEXHUYECKUX u TEXHOJIOTHYECKUX pobiieM
BApHUAHTOB PEIICHUS MaIlTUHOCTPOCHUS, TPHUBJICKATh JUIT WX  PCEHICHUS

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

COOTBETCTBYIOIIMN MAaTEMATUYECKUN annapar.

BrnaneTs: HaBbIKAMU KCIOJIB30BAHHMS OCHOBHBIX 3aKOHOB
BBICIIIEH MaTEMaTUKH B pelIeHnn npooiem
MAIIIMHOCTPOEHHS.

(OIIK-4)

- CIIOCOOHOCTHIO 3HaTh: OCHOBHBIC AHAJIUTHUYECKHWE M YHUCIEHHBIE METOJIBI
IPUMEHSATH CIIOCOOBI npu pazpaboTKke MaTeMaTHYECKUX MOJeNneld He0OX0AuMbIe
paIroHaIbHOTO JUISL pelIeHUs] Tpo06JieM MAIIMHOCTPOCHHSI
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HCITOJIb30BaHUS
HEOOXOIMMBIX BHIOB
pECypCOB B
MaITUHOCTPOUTEIIBHBIX
MIPOU3BOJICTBAX,
BBIOHMpaATh OCHOBHBIC U
BCIIOMOTaTeIbHbIE
MaTepuabl 1l
W3TOTOBJICHUSI X
U3JICJIUM, CTIOCOOBI
peanu3aui OCHOBHBIX
TEXHOJIOTHYSCKHUX
MIPOIIECCOB,
aHAJTUTUYCCKUC U
YUCJICHHBIE METOIbI
pu pa3padoTKe UxX
MaTeMaTHYCCKHIX
MOJICJICH, a TaKXKe
COBPEMEHHBIC METO/IbI
pa3paboTku
MaJIOOTXOHBIX,
sHeprocOeperarwImx u
AKOJIOTHYECKH YUCThIX
MaITHHOCTPOUTEIIBHBIX
texnosoruii (ITK-1)

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

Bnanerts: HAaBbIKAMHU UCIIOJI30BaHUs croco0oB

peain3alin OCHOBHBIX TCXHOJOTHYCCKUX IIPOLICCCOB B
PCIICHUN HpO6J’ICM MAaIlIMHOCTPOCHU .

TemaTnu4yeckoe cojaepkaHue TUCHUILINHBI (Y4e0HOT0 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 anrebpa

BekTopsl 1 1eNCTBYS HAJl HUMU

Bekropsl B kKoopauHaTax

CkansipHoe IpOU3BEJICHHE BEKTOPOB

BektopHoe npou3BeieHre BEKTOPOB

CmMmenianHoe ITPOU3BCACHUC BCKTOPOB

Mopyne 3. AHanuTH4YecKas

TEOMETPUS

IIpsimast Ha TIJIOCKOCTH

[110CKOCTh M NpsiMasi B MPOCTPAHCTBE

KpuBsie BToporo nopsijika

[ToBepXHOCTH BTOPOTO MOPSIAKA

Monynb 4. BeeneHue B

MaTEMaTUYE€CKUIN aHAIU3

DyHKIIUHA U UX CBOKCTBA

IIpenen nmociien0BaTEIbHOCTH

[Tpenen byHkimm

HenpepblBHOCTh hyHKIIMH




OO0mast Tpy10eMKOCTh AUCHHUILIMHBI (Y4eOHoro Kypca) 5 3ET



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

O0beM y4eOHOro Kypca W BHAbI Y4eOHBIX MepONPHUATHH
AyAuTOpHBIE 3aHATHUS CamocrosiTesbHast padora
KoJj-Bo Henean, B Bcero
CeMeCTp TEYEHHE KOTO ],>IX Beero (DOPMa
H3yueHHst PEIX |4acos no Bru.B KOHTPOJISA
peaM3yeTest Kype | yyefHom uHTEpakT. | Beero JIao. Komuc. PI'P | KII(KP) | Kourp. | Huoe | LT
y nany | 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 1915
Matpuust. [leficTBus Ha, JIsL IPOBE/ICHHS peroiaBaTebCKui, CTy] '
5 Momyms 1PTexmus 1 Jlek 1 prte. [T ol J1 2 - 5 pu A 1 T-304 99 Periox . Y 3,
HUME BansiTaii penofaBaTenbCKuid, 31
IIeKIIMOHHOTO THIIA. Iocka ayauropHas 40p.
(MenoBas), kadenpa
[HacTonbHast
oo CTOMNBI ydeHHUECKHE,
(CamocrosiTensHOe (CrcTeMBbl JTMHEHHBIIH [Tomerenue st
Cam. . cTynbst yaenuueckue, [1K |1, cp.
5 Mopyis 1|u3yucnie arebpanaeckux - 16 caMOCTOSTENBHOM 1 r-401 16
MaTtepuana pagora ypaBHEHHMIT [paGoTHI CTYICHTOB  BHIXOZIOM B CeTh 20-23
M HTEepHET
5 IMonyns 1|[Ipaktuueckoe IIpl [Pemenue 3agay o reme: + 11 2 - YueOnast aynuropus 1 -412 30 CTOJBI YYEHUUECKHE, 1,c1p.




ITMHENHBIX ypaBHEHUIA.

PICKIITMOHHOI'O THIIA.

ansitie | Matpuust. leiicTBus Haj Iutst TpoBeneHust ltaBku, nocka ayzuropHast [12-15
HUMU. BaHATHI (MernoBast)
cemmHapckoro Tuma.
(CTOJIBI yHEHHYECKUE
[TpeXMeCTHbIE
Onpe e u nx YueOnast ayguTopus (MOHOOIOKN) , cron 3,
Monyus 1PIekmms 2 Jlex 2 [cBoiicTBa. ObOparHas VUt IPOBCACHIA I-304 99 PCNIOAABATEILCKMH, CTYICTD. -
varpuia BansaTuit IpernojaBaTebCKHid, 21, 41-
IeKIIMOHHOTO THIIA. Inocka ayauTopHas 44
(MenoBas), kadeapa
[HacTONIbHAs
CTONBI y4eHUYECKHE
[TpeXMeCTHbIE
Pemenue crctem YueOnast ayguTopus (MOHOOIOKN) , cron
Mopmyine 1Plexunst 3 Jlex 3 |muHeNHBIX ypaBHEHHUH VTt POBCICHITA I-304 99 PCMIONIABATENLCKHI, CTYT 3, CIP-
\erosion Taycea BaHsTHIT IpernoJaBaTebCKHid, 46-49
IIeKIIMOHHOTO THIIA. Itocka ayauTopHas
(MenoBas), kadenpa
HacTONbHAs
CTONBI yICHUYECKUE
[TpeXMeCTHbIC
YueOHast ayiuTopust (MOHOOJIOKHM) , CTOJT
Moty 1 |Texiuus 4 Tlex 4 Pemejme cucrem st poBeeHs 304 99 npenonaBaTem,cxmfl, cryn|3, cTp.
ITMHEHHBIX YpaBHEHUI BaHATHI [perio1aBaTenbCKHi, 55-62
IeKLIMOHHOTO THIIA. Inocka ayauTopHas
(MenoBas), kadenpa
[HaCTOIbHAS
Perenue 3a1a4 1o teme: YdeOHast ayiuTopust Crombl VICHRUECKHE
[TpakTiyeckoe Onpenenurenn U UX IS MPOBECHUS e ’ 3, cTp.
Mopyns 1 IIp 2 . o r-412 30 ltaBku, JOCKa ayIUTOpHAs
Bansie 2 cBoiicTBa.OOpaTHas BansTHIt (venosas) 66-69
MaTpria ceMuHapcKoro THIa
Mpaxticckoe Perenue 3ana4 mo teme: Z::i;i’;:gg:}:;pm CTONBI ydeHMYECKHUE, 3, crp.
Moys 1 L asimie 3 IIp 3 |Pemenue cucteM  arsimit I-412 30 l1aBKH, TOCKa ayIUTOpHAs 6,6-69
ITMHENHBIX ypaBHEHUI. (MenoBast)
ceMuHapCKOro THIIa
(CTOJBI y4EHHUYECKUE
[T peXMeCTHbIE
YueOHast ayquropus (MOHOOJIOKHM) , CTOJ
Moy 1 [Texius 5 ek 3 I/]CCHSI[OBaHPIe cHcTeM st mpoBeeHHs 304 99 HpeHO}laBaTeJ’[BCKI/IEI, cryn|l, crp.
ITHHEHHBIX ypaBHEHUH. BaHsTHIT [IperroJaBaTelNbCKIi, 93-97
ITeKIIMOHHOTO THIIA. Inocka ayauTopHas
(MenoBas), kadenpa
[HacTobHAsI
(CamMocTosTETEHOE " [lomemenue aist (CToNEI yueHuIecKHe,
Moy 1 Jusyuenme Cam. [HccnenoBanue GyHKINiA 1 16  aMOCTOS TCIHOM r-401 16 cTynbst yaennueckue, I1K [3, ctp.
paboTa [HocTpoeHne X IpauKoB. C BEIXOJIOM B CETh 73-78
MaTepuana IpabOTBI CTYCHTOB
1 IHTepHET
Par MaTpHIE. YueOuas ayauropust CTONBI yueHUYECKHE
Moyis 5 Plexuust 6 Jlex [UccrenoBanue cucteMm VUt IPOBCACHIA I-304 99 [[PEXMECTHBIC 2, CTP-
BansTHIt (MOHOGJIOKH) , CTOI 140-151

perno1aBaTebCKUM, CTYII




[IperoaBaTeNbCKIi,
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, JOCKa ayuTOpHas [cTp.24-
“n (MeioBast) 27
ypaBHEHHI cemuHapckoro Tumna.
BekropHast GyHKIHs
ckaispHOro aprymeHra, ee CTOJIBI y4eHUYECKHUE,
(CamocTosiTeIbHOE [TomereHue 1ist
Cam. [mpousBonHas. KpuBuzHa . cTynbst yaeHudeckue, [IK |7
7 Monynsb 1 [u3ydeHue o 16 caMoCTOATENbHOM I-401 16 cTp.151
paboTa |[I0CKOH U C BEIXOJIOM B CETh
MaTepuana . [paGOTHI CTYICHTOB -156
IpocTpaHcTBEHHOM IHTEepHET
KpHBOIA.
Yuebnast ayquTopus
(OCHOBHBIE TTOHSTHS IS 10 OBCZ}L/?HI/ISIP (Crombt yuenmeckie, C
8 Monyns 2 [/Tekuust 7 Jlex 7 M po r-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, 54
IeKLIMOHHOTO THIIA. Inocka ayauTopHas
(MenoBas), kadenpa
[HacToNIbHAS
PerieHue 3a1a4 1o
[reme" OCHOBHBIE TIOHATHS YueOHast ayquTopus
[TpaxTHyeckoe BeKTOPHOI anreOpsl Ut MpoBeaeHUS (CTOLI yuCHHTECKHC, 3,c
8 Moy 2 3arl,mme 5 Mp 5 Cxanﬂinoe HpOI/I?]?BC.ﬂeHI/IC %5 3aH51TIp)1171 [-412 30 [1aBiH, JI0CKa ayMTopHas 733 ;14)
MeJIoBast
BekTOpOB." KOHTpOIBHAS CEMHUHAPCKOTrO THIIA ( )
adora Nel
YueOHast ayquTopus
MpakTiacckoe Penrenne 3amad 1o Teme s 1 OBCZ}[]eHI/Iﬂp CTOMNBI yueHnIecKue, 3 or
8 Momyms 2 P IIp 6 ['BektopHoe cMmelaHHOE po r-412 30 ltaBKu, JOCKa ayIUTOPHAS |, p-
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
ITEKIIOHHOTO THIIA. Inocka ayquTOpHas
(MenoBas), kadeapa
[HacTOIbHAs
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 Ay TUTOPHAS [, 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




[CMCITAaHHOT'O

[IpOM3BEICHNS BEKTOPOB.

PICKOHUOHHOI'O THIIA.

IpernogaBaTeNbCKUi, CTYII
1peroaaBaTebCKUi,
Inocka ayquTOpHas
(MemnoBas), kadeapa
[HacTONIbHAs

CTosTBI Y4YEHUYECKUE,

(CamocTosiTensHOe Can [IpsiMasi Ha IUIOCKOCTH. [Tomernenne st
10 Moy 2 [usyueHue paﬁofa [TnockocTh U npsiMas B 16 caMOCTOSATENBHOM r-401 16 zTyﬂbﬂ yaennueckue, [IK éhcélj '
MaTepuana [IPOCTPaHCTBE [paGoTHI CTYIEHTOB BBIXOZIOM B CCTh
IHTEepHET
Mparriaeckoe Perenue 3anay no z::izi’;:gj:;;p A CTOJIBI y4EHHYECKHUE, 3 .
" £l .
10 Monynb 2 Lansimie 8 IIp 8 [reme"TIpsimas Ha ansTuii Ir-412 30 I1aBKH, 10CKa ayUTOpHAs 106T11)35
rockoctu". (MenoBast)
JICKLIMOHHOTO THIIA.
[paxieckoe Pemenue 3a1a4 1Mo Teme Z:;i?)zi:gg:;;pm CToIbl y4eHHYECKHE, 5 ¢
10 Mopyis 3 anstie 9 Ip 9 ['Tltockocts nnnp;uvlax B s Tr-412 30 l1aBku, JOCKa ayIUTOPHAsS 1’751:%_'90
IpocTpaHCcTBE
pocTp cemuHapckoro Tuia (Menosas)
CTOJIBI y4EHHYECKUE
[TpexMecTHBIE
Momsmie 06 ypasHeHuM YdeOHast ayIuTopust (MOHOOJIOKH) , CTOJ
11 Momyis 3 Plexunst 11 Jlex 11 |iuHUY Ha MTOCKOCTH. VUt IIPOBCACHHA I-304 99 [[PCTIONABATENLCKIH, CTYIT L, etp.
OctosibIe sanaun BansTHI [IperoJaBaTeNbCKIMH, 29-30
IIeKIIMOHHOTO THIIA. Inocka ayquTOpHas
(MenoBas), kadeapa
[HacTobHAs
PerieHue 3a1a4 1o YueOHast ayiuTopust c
11 Mostyms 3 [IpakTyeckoe Ip 10 [Teme"Kpusbie BToporo o5 U1 IpOBEICHUS r-a12 30 TOILBL yUCHIICCKHC, 2, cTp.
BansTue 10 p mopsinka" KonrponbHas 3aHATHit ) [TaBIH, OCKA ayIMTOPHA 175 g
abota Ne2 ceMrHapcKoro TMna (Menosas)
(CTOJBI y4EHHUUYECKUE
IT]
YyeOHas ayauTopus DEXMECTHRHIE
5 IO OBECHIS (MOHOOJIOKHM) , CTOJT 2, cTp.
12 [Toctpoenue JMHUN VUt POBEA perogaBaTenbeKui, cTyi|75-94
Moyis 3 Plexunst 12 Jlex 12 BaHsTHIT I-304 99 . '
BTOpOrO HOpsiaKa ipero1aBaTeNnbCKui, 4, cp.
ITeKIIMOHHOTO THIIA.
[ —— Inocka ayauTopHas 55-58
(MemnoBas), kadeapa
[HacTONIbHAS
Mpaxrieckoe Permenme 3a1a4 1o Teme: Z::izi’;:gj:;;pm CTOJBI yIEHHYECKHUE, 3 eon
12 [Monyins 3 ansimie 11 IIp 11 "HOBer‘I‘-IOCTI/I BTOPOTo N T-412 30 l1aBKH, J10CKa ayJUTOPHAs 1;)1_562
mopsiika (MestoBast)
ceMuHapCKoro THIa
[Mpaxtiiccroe Penienue 3amay mo teme: yqe6;? :y;IHTOp i CTOJBI yIEHHYECKHUE, 3
utst TpoBeeHust , CTP.
12 Mosyis 3 anstie 12 Ip 12 "HOBer'I‘JIOCTI/I BTOPOTO s r-412 30 ltaBKu, OCKa ayIUTOPHAS 191302
mopsiaka”. (MetoBast)
cemuHapckoro Tuma
(CTOJBI y4EHHYECKUE
[T aprsicekie YueOuas ayauropust [T pexMeCTHbIE
13 Momyns 3 lexuus 13 Jlex 13 [moBepxuoctu. Chepa u U1 TIPOBENICHI r-304 99 (moroGmorm) eror o TP,
BansTHIt npemogaBarenbekmit, cryn191-202

rrap

PICKITHOHHOI'O THIIA.

IperoaaBaTeNbCKUiM,

OCKa ayJIMTOpHas
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(MenoBas), kadeapa
[HacTONIbHAs

(CamocTosiTennbHOe

[lomenienue it

CTosTBI Y4YEHUIECKUE,

Cam. . cTynbs yuennueckue, I1K |2, ctp.
13 Mozyis 4 [u3yuenue [penen GpyHKIMU 16 caMOCTOSATENBHOM r-401 16 Yiba y ’ : OTP
pabora C BEIXOZIOM B CETh 168-176
MaTepuana [paGOTHI CTYICHTOB
IHTEepHET
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 ayUTOpHAs |, 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 Monyins 4 Texkuus 14 Jlex 14 (bymu 2 /Ut IPOBEAC T-304 99 peror CIBCKHHL, CTYIM, CTP
[Toce0BaTeNbLHOCTD U €€ BansaTuit IpernoJaBaTeNbCKHid, 152-164
mpenes ITeKIIOHHOTO THIIA. Inocka ayquTopHas
(MenoBas), kadenpa
HacTO/TbHAS
Mpaxruaeckoe 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 InaBKy, JocKa ayauTopHasi [, P
Banstie 14 " BaHsTHIT 167-172
byHKIIH". (MernoBast)
ceMrHApCKOro THIa
(CTOJIBI y4EHHYECKUE
€XMECTHBIE
[Tpenen GyHKUMU. P
B CCKOHEUIHO MATIC YdeOHast ayiuTopust (MOHOOJIOKH) , CTOJ
JISl TIPOBEACHUS pernoaaBaTeNbCKuil, CTyI|2, CTp.
15 Mopyie 4 Plexunst 15 Jlek 15 |6eckoHEUHO OOJIBIINE 2 o pu A T-304 99 peroz i, Tyt &
P ——— BansaTuit IpernoJaBaTebCKHid, 183-190
HIZMHH ’ y ITEKIIOHHOTO THIIA. Inocka ayquTopHas
’ (MenoBas), kadenpa
HacTONTbHAS
YueOHast ayquTopus c
[IpakTHyeckoe 2 2 115 mpoBeAeHus 2 30 TOIBL YHCHHHCCKHE, 2, cTp.
15 Momynb 4 TIp15 |KouTponbHas pabora Ne3 5 o Ir-41 lTaBKH, JI0CKa ayqUTOpHAs |, ’
Y Banstie 15 P p p 3aHsaTHit » 1 YAHTOP 54-95
(MenoBast)
ceMitHapckoro THIa
CanocTosTebHOC (Crioco0bI 3agaHus I} (L T—— CTOJIBI y4EHHYECKHE,
15 Moyns 4 [u3yuenue Can. |bymunn. Tonsrus 16 CaMOCTOHTerHOﬁ r-401 16 crysea yuermeckne, 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
1y B. [IepBblit 1 sl IPOBEICHUS peroiaBaTeIbCKuM, CTyI[2, CTp.
16 Moyms 4 Plexunst 16 Jlek 16 |'PeACIIOB. 1iep . 2 /Ut IIPOBCIC T-304 99 PCTIONABATEIIECKIH, CTYI S, CTD
BTOpOIT 3aMevaTenbHbII 3aHATHIT IpernoaaBaTenbCKHid, 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 1r-412 30 l1aBKu, JOCKa ayTUTOPHAS 1Y76
ceMitHapcKoro THIa (Menosas)
17 IMonyns 4 Texnusl 7 Jlex 17 |Bulunciienue 2 YueOHast aynuropus 1'-304 99 CTOJIBI YYEHUUECKUE 2, 197-
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mpenenos.HenpepbIBHOCTH) futs MpoBeeHUS [TpeXMeCTHEIE 209
byHKIMH BaHATHIT (MOHOOJIOKHM) , CTOJT
ITeKIOHHOTO THIIA. IpernogaBaTeNbCKUi, CTYII
[IperojaBaTeNbCKIi,
Inocka ayauTopHas
(MemnoBas), kadeapa
[HacTONIbHAS
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 IPOEKTOop,
(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. KoinuecTBO 63.]1.]'[0B, KPHUTECPHUHU H HOPMBI TEKYIIECT0 KOHTPOJISA U HpOMeH(yTOqHOﬁ arTrecranuu
HaumeHnoBaHue y4eOHBIX Tunsl yueOHbIX KosanuecrBo
N . Ycaosus gonmycka Kpurtepun u HOpMBbI OLIEHKH
MEPONIPUSATUMN MEPONIPUSTUHN 0aJ17I0B

KonTponbHast pabora coctout u3 10 3aganui,
Ka)k10€ olleHUBaeTcs B 2,5 Oanna
2,5 0aj1a BBICTABISIETCA CTYJICHTY, €CIIU
3a7aHK€e BBIIOJHEHO B IIOJIHOM 00BEME,
POCIIEKUBACTCS YETKOE YCBOECHUE CTYIEHTOM
KonTponbras padbora o5 JTomycKaioTes Boe CTyIeHTE! MaTepraia MOIYJIs; TIOJTHBIE, pa3BépHny,Ie

Ne 1 OTBETHI Ha BCE MTOCTABIIEHHBIE BOIIPOCHI
2 §aJ1a BBICTABIIACTCS CTYICHTY, €CITH
3aJaHie BRIIOIHEHO B 00BbEMe oT 80 % u
BEIIIIE,
1,5 6as1a BBICTABIIACTCS CTYJEHTY, €CIIU
3aaHKe BBIOJIHEHO B 00bEMe o1 60 % 10 79

[TpakTHueckoe 3aHsATHE S
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%%

1 6ay1 BBICTABIAETCS CTYICHTY, €CIIH
3a7aHue BBINOJHEHO B 006éMe oT 40 % 10 59
%

0,5 6aJjli1a BRICTABIISICTCS CTYCHTY, €CIIU
MpoBepOoYHas paboTa BBIMOJHEHA B 00bEME OT
20 % 10 39 %

0 0aJ1J10B BBICTABIISACTCS CTYACHTY, €CITH
3aJaHre BBIIOJHEHO B 00bEéMe MeHee 19 %.

[IpakTuueckoe 3ansrue 10

KonTponbhas pabota
Ne 2

25

/lomyckaroTcs BCe CTYIEHTBI

KontponbHas padota cocrout u3 10 3aganuii,
Ka)JI0¢ OIICHUBaeTCs B 2,5 Oaia

2,5 0a/11a BBICTABIISICTCS CTYJICHTY, €CIIN
3a/1aHKE BBIMOJIHEHO B TIOJTHOM 00BbEME,
MIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM
MaTepualia MOIYJIs; IOJHbIE, Pa3BEPHYTHIC
OTBETHI Ha BCE MTOCTABIICHHBIC BOIIPOCHI ;

2 0aJ171a BBICTABJISICTCS CTY/ICHTY, €CITH
3aanue BRIMOTHEHO B 00bEéMe oT 80 % u
BBIIIIC;

1,5 6as1a BBICTaBISETCS CTY/ACHTY, €CIIH
3aaHnie BBIMOJIHEHO B 00hEMe oT 60 % 1o 79
%

1 a1 BeICTaBIIACTCS CTYAEHTY, €CIIU
3aaHKe BBINOJIHEHO B 00BEéMe oT 40 % no 59
%

0,5 6ass1a BRICTABIISIETCS CTYICHTY, €CIIH
[pOBEpOYHas padoTa BHINOJIHEHA B 00bEME OT
20 % 1o 39 %

0 6aJ110B BBICTABIIICTCS CTYJCHTY, €CITH
3a1aHKe BBITOJIHEHO B 006EéMe MeHee 19 %.

[IpakTuyeckoe 3ansTHE 15

KonTponbnas pabota
Ne 3

25

I[OHYCKaIOTCH BCC CTYICHTBI

KonTpomapHas padota coctout u3 10 3aganuii,
Ka)KI0€e olleHUBaeTcs B 2,5 Oanna
2,5 0as1a BBICTABISIETCS CTYICHTY, €CIIU

3aJJaHiEe BBIIOJIHEHO B ITOJTHOM 00BEME,
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MPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM
MaTepHuaia MOJYJIS; MOJHbIC, Pa3BEPHYTHIC
OTBETHI Ha BCE MTOCTABIICHHBIC BOIIPOCHI ;

2 DaJj11a BBICTABIISIETCS CTYJICHTY, €CIIU
3a7aHue BBINOJHEHO B 00BEéMe oT 80 % u
BBIIIIE,

1,5 6as1a BBICTABISETCS CTY/ACHTY, €CIIH
3amaHnre BBIMOJIHEHO B 00hEMe oT 60 % 1o 79
%%

1 a1 BeICTaBIIACTCS CTYJAEHTY, €CIIU
3a7aHue BBINOJHEHO B 006EéMe oT 40 % 10 59
%%

0,5 6aJi1a BRICTABIISICTCS CTYICHTY, €CIIH
MpoBEpOYHas paboTa BBINOJHEHA B 00bEME OT
20 % 10 39 %

0 0aJ1J10B BBICTABIIAETCS CTYJIEHTY, €CIIU
3a7aHie BBINOJHEHO B 00bEéMe MeHee 19 %.

[TpakTuueckoe 3anarue 16

KonTponbhas padbota
Ne 4

25

I[OHYCKaI-OTCH BCC CTYACHTBI

KontponbHas padota cocrout u3 10 3aganuii,
Ka)k/10€ OllEHMBaeTcs B 2,5 Oamna

2,5 0a/11a BBICTABIISICTCS CTYJICHTY, €CIIN
3a1aHK€E BBITOJIHEHO B IIOJHOM 00BEME,
MPOCIICKUBACTCS YETKOE YCBOCHUE CTYIEHTOM
MaTepHalia MOIYJIs; IOJHbIE, Pa3BEPHYTHIC
OTBETHI Ha BCE TIOCTABJIEHHBIEC BOMIPOCH |

2 6aj11a BBICTABJISICTCS CTY/ICHTY, €CITH
3amanne BeINOJIHEHO B 00bEMe oT 80 % u
BEIIIIE;

1,5 6anna BeICTaBISICTCS CTYACHTY, €CITU
3a1aHKie BBITOJIHEHO B 00BEMe oT 60 % 10 79
%

1 6a/11 BBICTABIIAETCS CTYACHTY, €CITH
3aaHne BBIIOJIHEHO B 006EéMe oT 40 % mo 59
%

0,5 6asIa BRICTABIISACTCS CTYJICHTY, €CIIH

MMPOBEPOYHAsT padOTa BHIITOJIHEHA B 00BEME OT
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20 % 1m0 39 %
0 6aJ1U10B BBICTABJIICTCS CTYJCHTY, CCIIU
3a/jaHVE BBIIIOJHEHO B 00bEME MeHee 19 %.

ToroBelii TecT no Kypcey uepes LT

HTtoroBelii TecT o
Kypcy uepes LIT

100

/lomyckaroTces BCe CTYIEHTBI

Tect cocrout u3 10 3aganmii, KaxXa0¢ 3aJaHUC
KaKJ10€ 3aaHue oneHuBaeTcs B 10 6aios:
10 6annoB, eciu MpaBUIbHBINA OTBET, ()
0aJIJI0B, €CJIM HENPABMIIbHBIN OTBET

Hepecaaqa 3a4CTa nmperoaaBaTeciito

Ilepecnaua

20

JlommycKarTCsl CTY/ICHTHI, HE
HaOpasive 40 6anIoB 1Mo
HAKOIUTEIILHOMY PEUTHHTY

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

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

1,5 6anna BeICTaBISICTCS CTYACHTY, €CITU
3ajaHre BBIMOJHEHO B 00BEéMe oT 60 % 10 79
%

1 6as1 BBICTaBISETCS CTYNICHTY, €CIIH
3aaHne BBINOJIHEHO B 00néMe oT 40 % mo 59
%

0,5 6aJss1a BHICTABIISETCS CTYJICHTY, €CIIU
[IpOBEpOYHas padoTa BHINOJIHEHA B 00bEME OT
20 % 1o 39 %

0 6aJ110B BBICTABIISICTCS CTYJCHTY, €CITH

3a7aHVE BBIIIOJIHEHO B 00BEMe MeHee 19 %.

Cxema pacuera HTOTOBOI OLleHKH:

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

dopma IpoBEACHUS
MIPOMEXKYTOYHOM aTTECTANKN

Ycnosus gomycka

Kputepun u HOpMbI OLIEHKH

3auet (Utorossriii 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 PaspatGoTunku
3aJaHui
Briciras maremaTtuka 1 772 E.C. IlaB1oBa

6.2. PersiameHT NpoBeeHUs1 TECTUPOBAHMI

Ha3zBanune 0anka
TECTOBBIX 3aJaHMIA

KoaudecTBo 3aganuid,
NPeIbBIAAEMbIX CTYAEHTY

Homepa n HauMeHOBaHHSs Pa3/iesioB
TEeCTa

KoJui-Bo 3aianuii B pasjaede,
NpeIbsBJIAEMbIX CTYAEHTY

Bpemsi Ha
TeCTHPOBAHME, MUH.

I TOroBBI TECT MO KYypCY
uepes LT (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. [11ocKoCTh M mpsiMasi B MPOCTPAHCTBE 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 MPeIyCMOTpEHA.

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

BBenenue B MaTeMaTHYEeCKUH aHaIn3

9. Bompocel K 3a4eTy

Ne
w/n Bonpocsl
UucnoBas marpuna. [leiictBus Hax MaTpuliaMu (CJI0KEHUE, YMHOKEHUE Ha YUCII0, YMHOKEHHUE
1 |cTpoku Ha cTonbel, yMHOKEHHE MaTPUILIbl HA MAaTPHUILY, TPAHCTIOHUPOBAHUE) U YCIIOBUS X
BBIITOJIHCHMSL.
2 Onpenenurens MaTpuL 2-0ro0 U 3-ero nopsakoB. OnpeaenuTens MaTpULbl N-0ro NopsaKa.
CBOIICTBA ONPEICITUTEIICH.
3 [Marpura obpaTHas k 3a7aHHON. Y CIIOBUS CYIIECTBOBAHMUS, CIIOCOO OTHICKAHHUS
4 |Munop MaTpuibl. basucHbI MUHOP MaTpHUIIbl, CHOCOO €0 OTHICKAHMUS.
5 [PaHr marpunel v cocob ero onpeseneHusl.
6 Curcrema JIMHEHHBIX YpaBHEHUH ¢ N HEU3BECTHBIMU. MaTpuuHas (opMa 3alucu CUCTEMBI.
[Ipumep. YciioBHUE COBMECTHOCTH CUCTEMBI JINHEMHBIX YPaBHEHUN
UTo Ha3bIBAIOT PEICHUEM CUCTEMbI IMHEMHBIX YPABHEHUN N HEU3BECTHBIMU. Kakne cuctemMbl
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 OZHOPOJHAS CUCTEMA UMEET HETPUBUAJILHBIE PELICHUS
10 AJITOPUTM OTBICKAHUS PELICHUs IPOU3BOJIBHON CUCTEMBI TUHEHHBIX YpaBHEHUN. ba3sucHele u
CBOOO/THBIC HEN3BECTHBIE.
11 |Bekrtopsl. KomnnHeapHOCTh, KOMIUIAHAPHOCTH BEKTOPOB.
12 JluHeliHpIe onepanuy HaJl BEKTOPaMU: CI0KEHNE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCJIO.
JluHeiiHass 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 CHCTEeMa KOOPZIMHAT Ha MIIOCKOCTH H B POCTPAHCTBE. Koopaunats! TOUku U BEKTOpa
B IEKAPTOBON CHCTEME KOOPJAUHAT.
16 [Ipoeknus BEKTOpa Ha OCb U ee cBoiicTBa. CBs3b KOOPAMHAT BEKTOPA U €r0 MPOEKIUNA Ha OCH
IEKapTOBOM MPSIMOYTOJIbHON CUCTEMBI KOOPAMHAT.
17 CxansapHOe NPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA. BbIpakeHHe CKaIpHOTO MPOU3BEACHUS
yepe3 KOOPAMHATHI BEKTOPOB. BrlpakeHue JIMHBI BEKTOpA U YIVIA MEKY BEKTOpaMU _4epes
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KOOpIMHATHI BEKTOPOB.

BGKTOpHOe MMPOU3BCACHUC BCKTOPOB U €TI0 CBOICTBA. Bblpa)KeHI/Ie BCKTOPHOT'O IMTPOU3BCACHUSA

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 (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 jBajaHHYIO TOUKY; IPOXOIIEH uepes ABe 3ajaHHble ToukH. Kakyro nHdopMaluio o npsamoi
HecyT K03 OUIIMEHTHI ’TUX YPaBHEHUH.

30 YTos1 MEXy NPSAMBIMU Ha MJIOCKOCTH. Y CJIOBUE MapauIeIbHOCTH U MEPIEHIUKYIIPHOCTH
MPSIMBIX.

31 JIMHUYM BTOpOro nopsaka Ha rmiockoctu. O61ee ypaBHEHUE, OCHOBHBIE TUIIBI TMHUN 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.
Cnoxnas ¢pysakus. [Ipumep.

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

37 [|llpenen pynkmn. beckoneuHo Maibie M O€CKOHEYHO O0bIHe (DYHKIIMU, CBSI3b MEXKITY HUMHU

38 |CBoiicTBa 6ECKOHEYHO MaJIBbIX (DYHKIIHIA.

39 |CpoiicTBa npenenoB GyHKIMNA. 3ameyaTeNbHbIE PeIebl.

40 |HempepwiBHOCTH (pyHKIMH B ToUKe. CBOHCTBA (QYHKIHI, HEPEPHIBHBIX 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 CPeACTBA
YacTH)
1 Jluneiinas anre0Opa KoHTtposbHas pabota
P OIIK-4, [TK-1 P paboTa,
TECTUPOBAHUE
2 Bektopnas anreGpa Konrposnbnas pabora,
OIIK-4, ITK-1
TECTUPOBAHUE
3 AHanmuTUyecKas reOMEeTpHs Kontponbnas paboTa,
OIIK-4, TTIK-1
TECTUPOBAHUE
4 BBenenne B MaTeMaTUYECKUI aHATIA3 KontponbHas paboTa,
OIIK-4, [1K-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. KoMIuieKkT 3a1aHnii 1JIsi KOHTPOJIbHOM padoThl
Moayas 1. JIuneiinas anredpa

1 5
-6 10

1. Beramciure OIIPEACIIUTCIIb

Ortger:
2 3 4
2. BBIYUCIIATD ONPENENUTEND |4 5 ¢
3 71
Orser:
1 0 2 -3
4 2 1 3
3. BeluucnuTs onpenenurens :
523 0
6 0 3 7
Ortser:
1 3 0
4. Haiinqure cymMmMy Matpuil A_|g _1|HA=|_1 3|
3 5 6
1 21
5. Jlana matpuna A=|2 6 2|. Torma marpuua N = A— A° papHa
5 4 1
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1 01
6. Jlana matpuia A=|0 2 0|. Torma maTpuna A? umeer B
1 30

2 31 . 1 2
7. [aHbl MaTpHUIlbI A :( j,A =|5], N = (5 9] . Torga cyiiecTByeT Npou3BeACHUE MaTPHUII.

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

-2 3
0
-1
5
1

. (30+1 2
9. Panr matpuisl A= [ paBeH JBYM, €CIM 3HAUYCHHE X HE pPaBHO
1
o 0
10. Haiinute panr MaTpuiibl 0
0
0

3
0
2
0
0

o w b~ O

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 Oania BBICTABIIECTCS CTYACHTY, €CIIH 3aJjaHue BHIMIOJHEHO B 00BbEME oT 80 % u BhIIIIE;
1,5 6anna BeICTaBISIETCS CTYJEHTY, €CIIU 3aJ]JaHue BBIMOJIHEHO B 00BEME oT 60 % 10 79 %
1 Gayut BBICTABIISIETCS CTY/ICHTY, €CJIH 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 BbIpaskeHHEe 0003HAYAETCS CKASIPHOE MMPOU3BEICHIE BEKTOPOB?
2. Haiinute BexTop 46— §+ Zg , €CIIU g =(2, 4, 3), 6 =(1, -1, 2), g =(0, 1, -1).

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

OTtBeT:

4. JlaHbl BEKTOPHI a ={2, -2, 2}; b ={3, 0, -4}. Haiitu 10 E(g +b ).

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

6. YCTaHOBUTb, KOMIUTAHAPHBI JIU BEKTOPA Z Z_) E , ECIIH 5 242 -2} +4 /_C : B =3Z -4}' +7 % : E :Z +2
j-3k.

7. Kakoit BekTop siBisieTcss cymMMoii BekTopoB AB u AP?
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N
1

8. BeIpasuTh yepe3 eAMHNUHBIE BeKTOpsl | 1 | BekTop AB, ecin A(1,2), B(0,-3).

OTtBeT:

- -> >

-> >
9. Haiitu BekTOpHOE TIpOoM3BeicHUE BeKTOpoB & =2 1— j+3k ,b =

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

—

BekTop AD uepes a ub .

Kputepun ounenuBanusi:KontponbHas paborta coctroutr u3 10 3amaHuif, Kaxaoe
olleHHBaeTcs B 2,5 Oaia

2,5 Oamia BBICTABISETCS CTYACHTY, €CJIM 3a/laHuE BBIIIOJIHEHO B IIOJIHOM 0O0BEME,
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 BBICTaBISICTCS CTYICHTY, €CIIK MPOBEpOUHasi paboTa BhINOJIHEHA B 00bEéME OT 20
% 10 39 %

0 GayuI0B BBICTABIISICTCS CTYICHTY, €CIIH 3a/IaHKE BBIIOIHEHO B 00bEMe MeHee 19 %.

Moayab 3. AnajauTH4ecKasi reoMeTpusi

1. Paccrostaue Mexay npsimbivua 3X—4y —-10=0 u 6X—-8y+5=0 pasHo ...

2. Touxn A€;2 u A€16 sBnsiorcs KOHIAME OHOTO U3 IHAMETPOB OKPYKHOCTH. Tora ypaBHeHHe
OKpPY>KHOCTH UMEET BUT ...
3. Obuiee ypaBHeHHE MIOCKOCTH, Tpoxoasmeii yepes Touky | € 3;4;—2  u oTcexaromeii paHbIe

OTPE3KU HAa KOOPAUWHATHEBIX OCAX, UMCCT BUT ...

. X Yy+3 z-5
4. Touka nepeceueHus NpAMON 2 = NS =—— wuiockoctd X+2y—3Z+1=0 wumeer KoopaArHATHI
5. Onpenenutb BUJ MOBEPXHOCTHU: y2 =6z...

2 2 2
Yy YA
6. OnpeneanuTs BUI NOBEPXHOCTH, —— +—+—=1
P P 16 49" 4

7. st mpsimoit M1M; Hammcats o01ee ypaBuenue, eciau Mi(-2;5), M»(6;-2) ...
8. B A MgM;M, naiitu ypaBHeHHe cpeaneit muauu EF, mapannensaoit MiM,
e Mo (1;1), M1(4;6), M2(-5;-1).
9. VpaBHEHHE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKU I 1 (—1;2;0:,] ) Q;S;l: | 2 6;—1;4: HMEET
BUI ...

10. VpaBHeHHe NPAMOI, IPOXO/AIIEH Uepes TouKy | Q;—S;—S: MEPIEHIUKYIIPHO K
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miockoctd 6X —3y —5z +2 =0 umeer Bug

Kpurepun ounennmBanusi:KontponbHas pabota cocroutr u3z 10 3amaHuii, Kaxuaoe
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 NMOCTABJICHHBIC BOIPOCHI ;

2 Gania BBICTABIISIETCS CTYACHTY, €CITU 3aJaHKe BBITIOJHEHO B 00BEME oT 80 % u BhIIIIE;
1,5 Gata BeICTaBIsICTCS CTYJICHTY, €CJIU 33JIaHUE BBIMOJIHEHO B 00BEME oT 60 % 10 79 %
1 Gan BbICTABIISIETCS CTYACHTY, €CIIM 3aJaHue BBITIOIHEHO B 00bEéMe oT 40 % 1o 59 %

0,5 Gana BBICTaBISACTCS CTYJICHTY, €CIIM MPOBEpOYHas paboTa BhINMOJHEHA B 00bEéMe oT 20
% 10 39 %

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

Monayans 4. BBegeHue B MaTeMaTH4YeCKUIl aHAJIN3

. (arcsin® x |
1.Boraucnure npepen lim ——
-0 Xxtg9x

[\

. UccrnenoBaTh Ha YETHOCThH MJIM HEUETHOCTh Q)YHKHI/IIO y=X- sin 2 X— 3'\/ X ...

(98]

. Haiiti nepuon pynkumu f(X) = 3COS§ —sin6x

4. Kako¥ 13 HIKETIEPEYUCIICHHBIX TIPEIeTIOB CBOAUTCS K TIEPBOMY 3aMedaTeIbHOMY TIpeIeny:

5x+2
. (3x=2
5. Berunciure npenen lim
x>e\ 3X +1
C 3% —4x+1
6. Beruncnure npenen  |im———— ...
st 3—1/27x
3
. X+ 2x% 3%
7. Beruncnure npegen lim———
-1 X —3X+2
€ -x°
8. Beruucnure mpenen lim—————= ...
p X—>0 2X4 +1

x40 \ 3

2 X
9. Beruncnure npenen  lim [—j

. COSX—C0S2X
10. Beruucnure npenen lim——
x>0 XSIn2X

Kputrepun ounenumBanusi:KontponbHas pabGota cocroutr u3z 10 3amaHuii, Kaxuoe
OlLICHMBaeTCs B 2,5 Oaia
2,5 Oanna BBICTABISIETCS CTYIEHTY, €CJIM 3aJaHUE BBINOJHEHO B IOJHOM O00bEME,
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MPOCJIEKUBAETCS YETKOE YCBOCHHUE CTYICHTOM MaTepualia MOIyJIsl; MOJHbIE, Pa3BEPHYTHIC
OTBETHI Ha BCE MMOCTABJICHHBIC BOTIPOCHI ;

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 BhICTABIISCTCS CTYACHTY, €CIIM 3aJaHue BBITTOIHEHO B 00bEéMe oT 40 % 10 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 TECTOBBIX 3aaHUI /151 HUTOTOBOI'0
TeCTHPOBAHUS

Mopayas 1. JInneiinast anredpa

1 5
-6 10°

1. Beruucaure onpeaenurens

OtBer:
2 3 4
2. BeruncnauTh onpeneauTeb 45 6
3 71
Otser:
1 0 2 -3
4 2 1 3
3. Beruucnuth onpenenurens .
52 3 0
6 0 3 7
Otser:
1 3 0 1
4. Halinqure cymMmMy Matpuil 4 _ (g _q|Hp_|_1 3/|---
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
C=|-1 4 P=[-1 -1 T=-12 M=|-1 2 K={-1 2
3 -1 6 5 9 9 3 1 9 1
1 21
5. lana matpuna A=|2 6 2|. Torna marpuna C=A— A" papHa...
5 4 1
1 2 3 4
0 0 -4 1 0 0 0 0 0
0 0 -2 0 1 0 0 0 0
4 2 0 0 0 1 0 0 2
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1
6. ana matpuma 4 =|0
1

w N O

1
0 |. Torma marpuna A? umeer BULL. ..
0

1 2 3 4
2 3 1 2 0 1 1 01 1 01
0 4 0 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 00

7. Jaubl Matpurpl 4 =

Torﬂa CYLIECTBYET IIPOU3BEACHUE MATPHLL. ..

231
,C
141
2
A-

1 3 4
C-4-B EB- C C-B-A4 A-C-B
8. PaHr maTpuiia paBeH enuHUIBL. Toraa MaTpuiia MOXET UMETh BHUJI..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 5 6
0 1 1 0
1 2 4 7T 8 9

3x+1 2
9. Panr matpuisl 4 = 1 paBeH JIBYM, €CIIM 3HaYCHHE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
13 -2 3
00 0 O
10. Hai
aituute panr Matpuusl |
0 0 3
00 0 1
OtBer:
2cosx 1
11 . s marpunst 4 = 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 CymniecTByeT oOpaTHasi, €Clii OHa
| 1 | 2 3 4
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-

-

1 21 1 2 2 1 21 1 7 3
31 0 0 1 1 7 5 3 3 8 9
1 3 0 1 0 0 2 4 2 2 3 6
1 2). (3 N
13. Ecmu A= (3 1) A= 4] , TO pelIeH’e MaTpu4Horo ypaBHenuss A* O = A umeer BU ...
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14.  EnuHCTBEHHOE pelleHHe MMEeT OAHOPOIHAs CUCTeMa JUHEHHBIX YpaBHEHUH ...
1 2 3 4

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

3x+3v+z=0

x—=3v+z=0,
2x+2y+4z=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 ,ecnu X, Y, Z SBASIOTCS PELICHUSIMU CUCTEMbI YpaBHeHHH {3X+ 4y +2z =1 .

OT1BeT:

Moayasb 2. BexktopHas ajredopa
1.Kakoe BbIpaskeHre 0003HAYAETCS CKATSIPHOE MPOU3BEICHHE BEKTOPOB?

3x-9y =11

1 2 3 4 5
s b axb] b (a .b)
2. Haiingute BekTOp 46— §+ 2; , €CIIU g =(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. J1aHbI BEKTOPBI a ={2, -2, 2}; b ={3, 0, -4}. Haiitu np%(g +b ).
b
1 2 3 4
-2 2 5
4,6 — 2
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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. YCTaHOBUTb, KOMIUTAHAPHBI JIK BEKTOPA 5 , l_) , E , ECIIH 5 242 -2} +4 l_c X Z; :3; -4} +7
ki c=i+2j-3k.
Orser:
B P
7. Kakoli BeKTOp siBiisieTcss cyMMoii BekTopoB AB u AP?
A C
1 2 3 4
BP cA PB AC
8. BeIpa3uth yepe3 equHUYHBIE BEKTOPHI i ] BekTop KB , ecim A(1,2), B(0,-3).
Ortser:
9. Haiiti BeKTOpHOE Mpou3Be/icHrne BeKTopoB a =21— j+3k ,b=1i—-].
1 2 3 4 5
-3i-3j-3k —4i1-3j-3k -3i-3j+3k -3i-3j+k -4i-3j+k

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

BekTop AD uepes a nb.

- -

a,AM =

b . Bepazurs

1 2 3 4
D -2b+2a AD =2b+2a AD=%b-2a D =4p-22
33 3 3 3

11. JTans! Tpu mocneqoBaTeIbHbIe BepIInHbI mapamnenorpamma 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. Tlpu KakuX 3HAUYEHHUSX ¢/ U 3 BEKTOPHI g =-2 ?+ 3T+ aE u B =p T— 6_j>+ ZE KOJUINHEApHbI?
1 2 3 4 5
a=0, f=1 a=1 p=2 a=-3, =3 a=2, f=-4 a=-1, f=4

13. Boiuucnuth 2 i x (k—

57).
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OTtBeT:

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

OtBeT:

15. ITnomanas TpeyrojdbHUKA BEIYUCIIACTCS 110 GOpMYIIE. . .

2 3 4 5
b S =[axb] s =Laxp a
2

Q|

S=

Moayab 3. AHAJIUTHYECKAs TeOMeTPUs
IIpakTUuyeckui Tecr:

1. Paccrostnue mexay npsimbiva 3X—4y —-10=0 u 6X—-8y+5=0 pagHo ...

1 2 3 4
2,5 5 0,25 15

2. Toukn AG;Z/ u A(l;ﬁ/ SBJISIFOTCS. KOHIIJAMH OJJTHOTO U3 AUAMETPOB OKPYKHOCTHU. Toraa ypaBHEHHE

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

3. Obuiee ypaBHeHHE MIOCKOCTH, Tpoxoasmeii yepes Touky | € 3;4;—2  u oTcexaromeii paHbIe

OTPC3KN HAa KOOPAUHATHBIX OCAX, UMCCT BUT ...

1 2 3 \ 4
X+v+z+1=0 Ix—4y+2z=0 | 3x—-4yvy+2z+1=0 x+yv+z-1=0
. X y+3 z-5
4. Touka mepecedeHus MPIMOi 2= 1 T o u wiockoct X+2Y—3Z+1=0 wumeer KoopauHaTHI

1 2 3 4
(10:2;5) (0;-3:5) (8:1;5) (2:1:5)

5. OmpenenuTh BUJ MOBEpXHOCTH: Y° =67 ...

OtBer:

2 y2 22

6. Omnpene OBEpXHOCTU: ——+-—+—=1...

MPEICTUTh Bl TOBEPXHOCTH TR
Otser:

7. 1nst mpsimoit MM, Hanmcath o01ee ypaBHeHue, eciu Mi(-2;5), M»(6;-2) ...

OTtBeT:
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8. B A MgM;M; naiitn ypaBHeHHe cpeaneit muauu EF, nmapannensHoit MiM,

eci M (1;1), M1(4;6), Mz(-s;-l).

OTtBeT:

9. VpaBHeHHe MI0CKOCTH, Tpoxoxsmei sepes Toukn | , €1,2;0 1 , €31 |1 , €,-1;4 umeer

BUJI ...

1

2

3

| 4

Tx—-8y—-13z+23=0

Tx—-2y-5z-3=0

Tx+8y—13z-9 Tx—-8y—-13z=0

10. YpaBHeHHe NpsAMOii, IPOXOIAlleii uepe3 TOuKy | 0 Q;—S;—S: NEPHEHANKYIISIPHO K

IoCcKoCcTH 6X -3y —52+2 =

0 umeer BHJ ...

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. MHuMas oyoch TUIEPOOIIBI X -10x-4y" -11=0 paBHa ...
1 2 3 4
3 36 6 9
D H 5 . |x-y+2z-10=0
. Hampagusironuii BEKTOp mpsiMOit 3X+2y—246=0 UMeeT BUJ ...
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3;-7:-1)

13. YpaBHEHHEe reOMETPHYECKOTO MECTA TOUEK, PAaBHOYIATEHHBIX OT AByX AaHHbIX Touek A€ L2 n

A6;4: uMeer BUII ...

1 2 3 4
2x+y-5=0 X+v-—-5=0 2x+y+5=0 X+Vv+5=
2
14. Bepuna napa0osibl X" —2x-2y-13=0 MMeEEeT KOOPJIUHATHI ...
1 2 3 4

(1;-7)

(1:7)

(-1:7)

(-1;-7)

15. YpaBHeHue miockocTH, npoxoasmeii uepes touky €;0;2  nmeprnenmuKkynsSpHO MIOCKOCTAM

X—-y—2=0 u X-2y=0 wumeer BHUT ...

| 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 )
f(-x) = f(x) f(-x) = -f(x) f(-x) = - f(x) f(-x) #(x) f(-x)=F(x) =
= -f(x)

2. VccneioBaTh Ha 4eTHOCTD MITH HEYETHOCTH QYHKIHMIO p = X - SiN% X — Ix ...
Ortser:
3. Haiitu nepuox ¢pynkuu f(x)= 3COS§ —Sin6Xx...

1 2 3 4

107 43 107° z 10z
3 3 6 3

4. Kakoii u3 HHUKCTICPCUYHNCIICHHBIX IMPEACIIOB CBOJAUTCA K IICPBOMY 3aMCHATCIIbHOMY IMPECACITY:

1 2 3 4
- " . arcsinx 1 < 1\
lim I‘(X)_{Iimf(X)} lim=——= Iirrg(+n/ =e |im(1+—j —e
X—>Xg X—>Xg n— X—>o0 X
5x+2
5. Berauciute npezgen lim SX_ZJ
x>0\ 3X+1
1 2 3 4
6_5 65 5 '5
6. Beraucnute npenen  |j 3 —4x+1
. im——...
XH% 3—+/27X
1 2 3 4
0 2 i o0
3 9
. X 4+2x%=3x
7. Beraucnute npeaen I|m2—
-1 X —3X+2
1 2 3 4
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¢-x°

8.B CIINTE TIPELIE im—...
BIYHCIINATE MPENET 1er; %t 11
2 3 4
0 1 Ai oo
5 4
9. Beruucaure npenen lim [gj
1 2 3 4
0 2 Ai 0
3 4
10. Beruucnure npeaen Iimw
x>0 XSIN2X
OrTBer:
1
. [ arcsin® x \*
11. Beruucaute npegen lim ———
x-0{  Xtg9x
OTBeT:
12. Beraucnute npeaen lim M
x>546+X -1
OTBeT:
3x+2)°
13. Beruuciure npenen lim
pea n—>oo( 4X + 1)
1 2 3 4
1 2
0 o0 o2 e
X—=lecmu—-1<x<2
14. Haiinute Touku paspeiBa pyHkimu f(X)=
2—X,ecmu2 < X<5
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35

x-1
o 2
15. Haiitu TOYKH pa3pbiBa (I)YHKLII/II/I y: 4x " OIIPCACINUTD UX TUII

1. Touek pa3pbiBa HET
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2. x=0- TouKa pa3pbiBa IEPBOro poja
3. x=0- Touka pa3pbiBa BTOPOro 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.

MeToanuyecKue peKOMEHIAIUNU CTYIEHTY U NPenoaaBaTe o

B opranuzamnuu pabGoThl CTYJEHTOB OYHOM (OpMBI OOydYeHUS TMpU HU3YYECHUU
y4eOHOT0 Kypca Ba)KHOE MECTO MPUHAJJICKUT ayIUTOPHBIM 3aHATUSAM. B HUX u3naraercs
00111ast XapaKTEPUCTUKA BOIIPOCOB TEMBI.

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

Ha kaxaoMm mnocienyromeM MNpakTHYeCKOM 3aHSITUHU CTYJICHTBHI, MPU OTBETE HA
po0JIEeMHBIE BOMPOCKHI U B XOJI€ BBIMOJHEHUSI CIIOKHBIX 3aIaHUH, TOJHKHBI UCTIOIB30BaTh
3HAHUA, MOJYYCHHbIC MPU HU3YUYCHUH NPEAIIECTBYIOIUX TeM. OCHOBHBIM HCTOYHHKOM
uHoOpMaIUU TpU TOATOTOBKE K TMPAKTHUYECKUM 3aHATHUSM SBISETCS OCHOBHAs M
JOIOJTHUTEIIbHAS JINTEPATYPA.
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12. Y4yeOHO-MeTOAMYecKOe M HHPOPMALMOHHOE oOOecredeHue UCIHUNINHBI

(yueOHOTO Kypca)

12.1. O0s3aTeJibHAS JIUTEPATYPA

bubnuorpaduueckoe onucanue

Tun (yueOHuK, yueOHOE
nocooue, yueOHo-
METONYECKOE
ocooue, MpaKkTUKyM,

zp.)

KomnnuectBo B
ouobmorexke

Iumnaues, B.C.

Briciias maremarwka : y4eOHUK /
B.C. Illunaues. Mocksa
NHOPA-M, 2019. — 479 c. —
(Bricmiee oOpasoBaHue).
www.dx.doi.org/ 10.12737/5394. -
Teker anektpoHHsii. - URL:
https://new.znanium.com/catalog/pro
duct/990716

YuyeOHUK

9bC
“ZNANIUM.COM”

Pxesckuii, C.B.

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

VYueOHuk

9bC
“ZNANIUM.COM”

Marematuka : yued. nocobue /
KO.M. Tanunos, JI.H. Xyp6enxo,
I'.A. HukonoBa, H.B. HukoHoga,
C.H. Hypuesa ; monx pen.

JI.H. Xyp6enxo,

I'.A. HukoHnoBoii. — Mockaa :
NH®PA-M, 2019. — 496 c. —
(Beiciee oOpazoBanue:
bakanaspmuar). - Tekcer :
aneKkTpoHHBIH. - URL:
https://new.znanium.com/document?i
d=327832

Yy4eOHOE 1mocodue

OBbC
“ZNANIUM.COM”

Martemaruka B mpuMepax u 3a7adax :
yue6. mocobue / O.M. Jlertsapesa,
JI.H. XKypb6enko, I'.A. HukoHoBa,
H.B. Hukonoga, C.H. Hypuesa. —
Mocksa : UIHOPA-M, 2019. — 372
c. — (Bwicmee obpazoBanmue:
bakanaspuar). - Teker :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/doc
ument?id=327833

Yy4eOHOe rmocodue

ObC
“ZNANIUM.COM”
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12.2. JlonmoJiHUTe/IbHASI JIMTepaTypa MW YyuyeOHble MaTepuabl (ayamo-,
BHM/1€0NI0COOMSI U JIP.)

No bubnuorpadudeckoe onucanue Tun (yueOHuK, yueOHOE KonunuecTo B
/i nmocobue, yaeOHo- Ooubmmoreke
METOMYECKOE
nmocooue, MPaKTUKYM,
Ap.)

1 | Ky3nenos, JLA. Coopauk 3amanuii mo | YyeQHOE ITI0COOUe SBC
BBICILICH MaTeMaTHKe. Tumnossbie “Jlagp”
pacdetsl : yueOHOe mocobue / JLA.

Ky3nenmo. — 13- wu3am., crep. —
Cankr-IlerepOypr : Jlanb, 2015. — 240
c. — ISBN 978-5-8114-0574-9. —

Tekct : 3neKTpOHHBIH // DIEKTPOHHO-
oubiunoreynas cucrema <«JlaHb»

[caitT]. — URL:
https://e.lanbook.com/book/4549  (mara
obpamenus: 25.10.2019). — Pexum

JIOCTYMA: JUIsl aBTOPH3. MOJIb30BaTeNei
2 | ®ununosa, E.E.
Maremaruka: Yuebnoe nocooue / E.E.

dumnosa, J1.B. CepreeBa, | YyeOHOe mocooue 9BC
N.H.Cnob6onckass - Bomorma: BHUIID “ZNANIUM.COM”
®CHH Poccun, 2015. - 378 c.: ISBN

978-5-94991-312-3 - Teker

3JIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/produc

/899484

3 | Beicmas marematuka. Yacte 1
yuebHoe nocodue / B. U. benoycosa, I
M. EpmakoBa, M. M. Muxanesa [u 1p.]. | YuyeOGHOE mocoOue 9BC

—  ExarepunOypr :  VYpansckuit “IPRbooks”
¢benepanbublit yHuBepcutetT, ObC ACB,
2016. — 296 c. — ISBN 978-5-7996-

1779-0. — Tekcr : DIEKTPOHHBINA //
DNeKTpOHHO-OMOIMOTeYHasT  CHCTeMa
IPR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/65920.html
(mata oOpamenus: 25.10.2019). —
Pexum  poctryma: s aBTOpHU3HD.

MoJb30BaTelnei
COI''TACOBAHO
JlupexTop HayuyHOi OuOInoTeKn A.M.AcaeBa
(noonucs) (U.0. Damunus)
« » 20 T

MII

33



12.3. [lepeyenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
"UnrepHer"

e OcHoBbl BbICcHIcH ¥ guckpreHoit 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 wvactsax / bapnayn, 2014. Tom Yacte 2 JuddepeHinuanbHoe U HUHTETpabHOE
MCYUCIICHUS, PYHKIIUN HECKOJbKUX MEPEMEHHBIX, (PYHKIIUNU KOMILIEKCHOTO TIEPEMEHHOTO,
muddepeHnranbHble YpaBHEHHSI U TEOPUSI BEPOSITHOCTEH (2-€ m3manue, nepepaboTanHoe
U JIonoJiHeHHO®). Peorcum docmyna: http://elibrary.ru

12.4. TlepeyeHb MPOrPaAMMHOTI0 o0ecrieYeHust

Ne HaumenoBanmue I1O KouauvecTBo PexBu3uTHI 10T0BOpa (1aTa,
n/n JINLEH3UI 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, HE00X0AUMOM /1A

OCyIIeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 Mpoecca Mo AUCHUIIMHE (MOYJII0)

HaumenoBanue 060py10BaHHbBIX

DakTHYCCKUM = g E
yueOHbIX Ka0OMHETOB, I - 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, “HEEE
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 IPOEKTUPOBAHUS 445020
(BBITIOJIHEHUS  KYpCOBBIX  pabor). | Ctonbl Camapckas o0 T.
1 | YueOnas ayTUTOpUS JUTSL | YICHHYECKHE, JIaBKH, TomesTTH, 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
aTTeCTallnu.
VYyebOHas ayIuTOpUs 1151 | CTOJIbI yYEHUYECKHE 445020 99,6 99
MPOBEACHUS 3aHATHM JIEKIIMOHHOTO | TPEXMECTHBIE Camapckas 00:1.,
Tuna. YdyeOHas ayautopust g | (MOHOOJIOKH) , CTOM r. TonpsarTy,
MIPOBEJICHUS 3aHATHI CEMHUHApPCKOTo | MpernojaBaTenbekuil, | benopycckas, 14
Tuna. YyeOHas ayauTopus JUIs | CTYJ I'-304
KypCOBOI'O POEKTHUPOBaHUs | TpenoaaBatTensckuii, | Homep mo TII - 46
2 | (BBIMONHEHUA KYpPCOBHIX PabOT). | JOCKAa  ayIUTOpHas
VYyuebnas ayIUTOPUS st | (MernoBas), kadempa
MIPOBEICHUS TPYIIOBBIX U | HACTOJbHAs
WHIVUBUAYAIBHBIX — KOHCYJIBTAIIAN
YyeOHnas ayIuTOpUs TUTS
MPOBEJICHUST 3aHITHA  TEKYIIETro
KOHTPOJsI W TMPOMEKYTOUHOMN
aTTeCTaIlNN.
ITomemenue naad caMocTOATENbHON | CTOMIEI 445020 84,6 16
paboTHI CTY/ICHTOB YYEHUYECKUE, Camapckas 0011.,
CTYTbs r. TonpaTTH,
3 yuennueckue, [IK ¢ enTpanbHbIit
BBIXOJIOM B  CETh paiioH, yi.
WNHuTteprer benopycckas, 14,
I-401

Howmep mo TIT - 48
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