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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. I3yyeHue OCHOBHBIX MAaTE€MAaTHUECKUX MOHATHUH M MaTeMaTHYECKOIo ammapara, Hx
B3aMMOCBS3U U Pa3BUTHUA, a TAKKE OTBEUAIOIIUX UM METOJOB pacy€ra, UCIOJIb3yEMBIX IS aHAJIN3A,
MOJICIIMPOBAHUS U PELICHUS IPUKIIAJHBIX NMPO(eCcCHOHANBHBIX 3a/1a4.

1.2. 3agauy AUCHUILIUHBI

1. YcBoeHue o0y4aronMMucs OCHOBHBIX alreOpanvyecKuX U reOMETPUICCKUX MTOHATHM.

2. OBnazieHHe METOIaMU UCCIIEIOBAHMS U PEIICHUsI MaTeMaTHYECKUX 3a1au.

3. Pa3BuTHE aNnrOpUTMHYECKOTO U JIOTUYECKOTO MBIILICHUSI.

4. BpipaboTKa HaBBIKOB MOJECIUPOBAHMS U PEILICHUS IPUKIIATHBIX MPOPECCHOHANTbHBIX 3a/1a4.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
HCIOJIL30BATh 3HAHUS U
METOBI PKOHOMHUYECKOM
HayKd, TPUMEHSTh
CTaTUCTUKO-
MaTeMaTHYeCKH
WHCTPYMEHTAPUH,
CTPOUTH SKOHOMHUKO-
MaTeMaTUIECKHE
MOJEJIH, HeOOXOIUMBIE
JUTSL peIIeHUS
po(hecCHOHATBLHBIX
3a71a4, aHAJIU3UPOBaTh U
WHTEPIPETUPOBATH
MOJIyYCHHBIEC PE3YIIbTaThl

OIIK-1.1. 3HaeT OCHOBHBIE
XapaKTEPUCTUKU ¥ METO/IbI
MOCTPOCHHUS CTATUCTHUECKUX
OIICHOK TapaMeTpoB,
JIOBEPUTEITHHBIX HHTEPBAJIOB
U CTATUCTUYCCKUX KPUTEPUCB,
3HAET MIPUHIIMITEI 1 OCHOBHBIE
3Tarbl MAaTEMATUYECKOTO H
UMUTAI[IOHHOTO
MOJICTTUPOBAHUS, TIOJXO/BI K
dbopman3anuu SBJICHUN U
YKOHOMUYECKHUX MPOIIECCOB

3HaeT OCHOBHBIE 3Tallbl MATEMATHYECKOI0 U
MMHTALMOHHOTIO MOJAEIIMPOBAHNSA, ITOAXOABI K
dbopmanuzanuu SBICHUNA U SKOHOMUIECKUX
IIPOLIECCOB.

OIIK-1.2. YmeeT npuMeHsTh
CTaH/apTHBIE METOIBI U
MOJIETHN K PEUICHUIO
TEOPETUKO-BEPOSTHOCTHBIX
3a/1a4 B PO eCCUOHATBHON
001acTH, B TOM YHCIIE
MPUMEHSTD [IPU PEIICHUN
MPUKIIAIHBIX 3a]1a4 anmnapar
BEPOATHOCTHBIX
pacnpeiesIeHH CTydyailHbIX
BEJIMYWH, pa3paldaThIiBaTh
MOJIETN U TTPOBOJUTD
MaTeMaTHYeCKOe U
UMUTAIMOHHOE
MOJIETTUPOBAHUE TUITOBBIX
00BEKTOB, IBJICHUH U
HKOHOMUYECKHUX MPOLIECCOB

YMeeT NpuMEHSITh CTaHJapPTHBIE METO/IbBI U
MOJIENIN K PEIICHHUIO 3a71a4 B
npodecCuoHaIbHON 00J1aCcTH, pa3pabaThiBaTh
MOJIEJIN ¥ IPOBOJIUTH MATEMaTHYECKOE U
UMHUTAIMOHHOE MOJICIIMPOBAHUE TUTIOBBIX
00BEKTOB, SIBJICHUI 1 YKOHOMHUYECKUX
MIPOIIECCOB.

OIIK-1.3. Bnaneet HaBbIKaMU
BBINOJIHEHHSI TPOrHO3HBIX
OLIEHOK TTOBE/ICHUS
JTUHAMUYECKUX
UH(POPMALIMOHHBIX 00BEKTOB
U CyOBEKTOB (PUHAHCOBOTO
MOHUTOPHHTIA, BIaIeeT
HaBBIKAMU UHTEPIIPETALUU
MOJYYEHHBIX Pe3yJIbTaTOB
MPOTHO3HBIX OLICHOK
CyOBEKTOB (PMHAHCOBOTO
MOHHUTOPHHTa

Bnaneet HaBbIKaMM MHTEpHpETaUU
IIOJIyYE€HHBIX PE3YyJIbTaTOB IIPOrHO3HBIX
OLIEHOK CyOBEKTOB (PHAHCOBOTO
MOHMTOPHHTA.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabiuue 4.1.

Tabnuua 4.1 — Tpy10eMKOCTb TUCIMITIIMHBI 110 BUJIaM Y4eOHOM 1eATeIbHOCTH
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Bcero Cemectpsl

Bunpl yueOHOI nesiTenbHOCTH
yacoB |1 cemectp|2 cemectp

KonrakTHas ayauropHasi pa6oTa 00y4arommxcs ¢ 6 4 2
npenojgaBarteyeM, Bcero
JIeKunoHHbIE 3aHATHS 2 2
[IpakTHueckue 3aHATUA 4 2 2
CamocrosiTeibHas padoTa 00y4aOIIUXCs, B T.4. KOHTAKTHasI 98 68 30
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ npenojaBarejieM, BCero
[TonroroBka Kk KOHTPOJILHOU paboTe 42 32 10
[ToaroroBka K TECTUPOBAHUIO 46 36 10
Iloaroroska K 3a4eTy 10 10
Iloaroroska u ciaya 3ayera 4 4
Oo0mas Tpyn0eMKoOCTh (B 4acax) 108 72 36
Oo0mas TpyaoemMKocTh (B 3.e.) 3 2 1

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOW NesSTeIbHOCTH IMPUBEICHA B
Tadimre 5.1.
Ta6muma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HazBanus pa3nenos (Tem) Jlex. [Ipak. Cam. | Bcero yacos ®opmupyemsble
JUCHUTITUHBI 3aH., 4 | 3aH.,49 | pal.,u | (0e33auera) KOMITETEHIINHT
1 cemecTp
1 JIuneiinas anredpa 1 1 34 36 OIIK-1
2 BekropHas anredpa 1 1 34 36 OIIK-1
Hroro 3a cemectp 2 2 68 72
2 cemecTp
3 DeMeHThl AHATUTHYECKOU - 2 18 20 OIIK-1
TEOMETPHH
4 KoMIUIEKCHBIE YHCIIA - - 12 12 OIIK-1
Hroro 3a cemectp 0 2 30 32
Hroro 2 4 98 104

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Ta6mmna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

Hassanus TpynoemkocTs
Coneprxanue pas3ziesnoB (TeM) TUCHMILIMHEI (B T.4. dopmupyembie
pas3zenos (Tem) (JIeKIIMOHHBIE
T10 JIEKIIUSM) KOMIIETEHIINU
JUCLUTUIAHBI 3aQHSITHS), 9

1 cemecTp
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1 JIunerinas
anreOpa

Matpulibl ¥ oniepaluy HaJl HUMU: TIOHSATHE
MAaTpHUIIbI, BUJIbl MATPUL], YMHOKEHUE MAaTPUILIbl HA
YUCIIO, CIIOKEHUE MAaTPUL, YMHOKXEHUE MaTPULI.
Onpenenureny KBaApaTHBIX MaTPUL U UX
cBoiicTBa. MUHOpBI 1 anredpanveckue
nonosnHenus. ObpatHas marpuna. Haxoxaenue
o0paTHBIX MaTpull. Pemenne MaTpuaHbIX
ypaBHEHU. PaHT MaTpuIbl 1 METOBI €TO
BBIYHCIICHUS. DJIEMEHTapHbIe peoOpa3oBaHus
MaTtpull. CUCTEMBbl TUHEHHBIX YPABHEHUIA:
OCHOBHBIE MTOHATHS U onpeaenenus. Cucrema n
JIMHEHHBIX YPaBHEHUI C N HEU3BECTHBIMU. MeTon
obpartHoi Matpuibl 1 hopmyinsl Kpamepa. Meton
I"aycca. Cucrema m JIMHEHHBIX YpaBHEHUH ¢ n
Heu3BeCTHbIMHU. CHCTEMBI IMHEHHBIX OJHOPOIHBIX
ypaBHeHU. OyHIaMEHTaIbHAsA CUCTEMA PELICHHUI.

OIIK-1

Htoro

2 BekropHas
anredpa

CkansipHble U BEKTOpHBIE BeIM4MHbI. [[oHsATHE
BEKTOpPA, JIMHEMHBIC ONlEpallui HaJl HUIMU U UX
cBoiicTBa. JInHeliHast KOMOMHAIUS BEKTOPOB.
PazmepHOCTb 1 6a31C BEKTOPHOI'O IPOCTPAHCTBA.
JIuneliHas 3aBUCHMOCTB BEKTOPOB. Pasiioxenue
BekTopa 1o 0asucy. [Ipoekius BeKkTopa Ha OCb.
PasnoxxeHue BEKTOPOB 110 OpTaM KOOPAUHATHBIX
oceil. JIuHelHbIe onepaluy HaJl BEKTOpaMU B
KoopanHaTHOH popme. CkansgpHoe npou3BeieHIe
BEKTOPOB, €ro CBOMCTBA. BrIpaxxeHue CKaIsspHOTo
IIPOU3BEJICHUS BEKTOPOB Y€PE3 UX KOOPAUHATHL.
[IpunokeHus CKaJsIpHOIrO MPOU3BEICHHUS.
BekropHoe nmpousBeieHre BEKTOPOB U €ro
CBOMCTBA. BbIpaxkxeHHEe BEKTOPHOIO IIPOU3BENCHUS
BEKTOPOB 4Yepe3 uX KoopAuHatsl. [Ipunoxenus
BEKTOPHOI0 IIpou3BeneHus. CMenanHoe
IIPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.
BeIpaxeHue cMeaHHoro npou3BeAcHUs BEKTOPOB
4yepes uX KoopAuHatsl. [Ipunoxenus cMemaHHoro
IIPOU3BEICHHUS.

OIIK-1

HUroro

Hroro 3a cemectp

2 cemecTp
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3 DneMeHThl
AHAJIUTUYECKOU
reoOMETPUHU

CucteMbl KOOpAWHAT. Y paBHEHUE JIMHUN HA
TUIOCKOCTH: TIPSIMOYTOJIbHAS, ToJisipHast. CriocoOsr
3aJlaHus JIMHUU Ha 1ockocTu. Ob1iiee ypaBHEHUE
JMHHAY TIepBOTO mopsiaka (mpsmoii). CriocoOsr
3aJJaHNs ypaBHEHHS MPSIMOU Ha TIOCKOCTH.
OOmiee ypaBHEHHE JIMHUM BTOPOTO MOPSIKA.
Oxpy>kHocTb. Dmurc. [lapabona. I'unep6ona.
YpaBHEHHE TOBEPXHOCTH B IIPOCTPAHCTRBE:
Crioco0bl 3a/1aHus TUNIOCKOCTH B IPOCTPAHCTBE.
YpaBHeHMe THHUU B TpocTpaHcTBe: CrocoOb!
3aJjaHus IPSIMOM B IpocTpaHcTBe. B3anmHoe
pacmoioKEHNE MPSIMOM U TIIOCKOCTH B
npoctpaHcTBe. [I0BepXHOCTH BTOPOTO MOPSIKA.

OIIK-1

Hroro -
4 KommiekcHole |OmnpeneneHne U reoMeTpuieckas MHTEpIpeTanus; - OIIK-1
qucia apu(pMeTHKa KOMIUIEKCHBIX YuCell; anredpa
KOMIUIEKCHBIX YHCEN.
Hroro -
Hroro 3a cemectp -
HUroro 2
5.3. KonTposabHbie padoThI
He npenycMoTpeHo y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATUSA
He npenycMoTpeHo yueOHbIM I1aHOM
5.5. IIpakTH4yeckune 3aHATHSA (CEMHHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.5.
Tabnuma 5.5. — HauMeHoBaHue NMPaKTUICCKUX 3aHATUN (CEMHHAPOB)
HaszBanus .
437108 (Tem) HaumeHoBaHMe NPaKTUYECKUX 3aHATUN Tpynoemkocts, | Dopmupyemsbie
p (cemuHapoB) q KOMIIETEHIINHT
JVCLUTUTMHBI
1 cemecTp
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1 JIunerinas
anreOpa

Marpuiisl 1 onepanuy HajJ HUMH: IIOHATHE
MAaTpPHULIbI, BUJIbI MATPUL], YMHOKEHUE MATPULIbI
Ha 4MCJIO, CIIOKEHUE MATPUL], YMHOKCHHUE
MaTpull. Onpenenuren KBaapaTHbIX MaTpULl U
UX CBOMCTBa. MUHODBI U anredpanyeckue
nononHenus. ObpatHas marpuna. Haxoxnenue
oOpaTHbIX MaTpull. Perenre MaTpuuHbIX
ypaBHEHUM. PaHr MaTpHIbl 1 METOABI €70
BBIUUCIICHUSI. DJIEMEHTapHbIe IpeoOpa3oBaHus
MaTpHuL.

CucreMbl TUHEHHBIX YPAaBHEHUI: OCHOBHbBIE
NOHATUA U onpeenieHus. Cuctema n JIMHEHHBIX
ypaBHEHUH C N HEM3BECTHHIMU. MeTon 0OpaTHOM
matpuisl u Gpopmyiner Kpamepa. Metox ["aycca.
Cucrema m JUHEMHBIX YPaBHEHUH C n
Heu3BeCTHbIMU. CHCTEMBbI IMHEHHBIX
OJHOPOJHBIX YpaBHeHUW. DyH1aMeHTaIbHAs
CHUCTEMA PELICHUH.

OIIK-1

Htoro

2 BekropHas
anredpa

CkansipHble U BEKTOpHbIE BeIU4HHbL. [loHsATHE
BEKTOPA, JIMHEHNHBIE ONIEpallui HaJl HIMU U UX
cBoiicTBa. JInHelHas KOMOMHALIMS BEKTOPOB.
PasmepHOCTh 1 6a3uC BEKTOPHOTO MPOCTPAHCTBA.
JIuHeiHas 3aBUCUMOCTb BEKTOPOB. Pa3noxenue
BekTopa 1o 6asucy. [Ipoekius BekTopa Ha OCh.
PaznoxeHne BEKTOPOB 110 OpTaM KOOPAUHATHBIX
ocell. JIunelinble onepanuu HaJ BEKTOpaMu B
KoopauHaTHOH popme. CkansipHOE MPOU3BEICHHE
BEKTOPOB, €r0 CBOMCTBA. BhIpaxkeHUE CKaIsIpHOTO
MIPOU3BENEHHUS BEKTOPOB Uepe3 UX KOOPIUHATHI.
[IpunoxeHus CKaJsIpHOIro NPOU3BEICHUS.
BekTopHOe npousBeieHre BEKTOPOB U €T0
CBOMCTBa. BrIpakeHne BEKTOPHOTO
MIPOU3BEAEHHUS BEKTOPOB Uepe3 UX KOOPIUHATHI.
[IpunoxeHuss BEKTOPHOIO MPOU3BEICHUS.
CwmenanHoe Mpou3BeIEHUE BEKTOPOB U €ro
CBOMCTBa. BrIpakeHHE CMELIaHHOT O
MIPOU3BEAEHHUS BEKTOPOB Uepe3 UX KOOPIAUHATHI.
[IpunoxeHns: CMEaHHOrO IPOU3BEACHUS.

OIIK-1

HUroro

Nroro 3a cemectp

2 cemecTp
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3 DneMeHThl
AHAJIUTUYECKOU
reoOMETPUHU

CucTteMbl KOOpJIUHAT. Y paBHEHUE JIMHUH HA
MJIOCKOCTH: MPSIMOYTOJIbHasA, ToisipHast. CriocoOsbl
3aJaHus JJMHAU Ha TUIocKocTH. O0Iee ypaBHEeHHE
JUHUYU TIepBOTO nopsika (mpsimoit). CriocoObl
3aaHusl ypPaBHEHHS MTPSIMOI Ha TIOCKOCTH.
OO11iee ypaBHEHUE JIMHUU BTOPOTO MOPSIIKA.
OxpysxHocTb. Dmurc. [Tapadoina. 'unepOoua.
YpaBHEHUE MOBEPXHOCTH B IPOCTPAHCTBE:
Crioco0pb1 3a1aHUS TITIOCKOCTH B TIPOCTPAHCTBE.
YpaBHeHue nuHUU B pocTpancTse: CrocoObl
3a/1aHMs IPSIMOU B POCTPAHCTBE. B3anmHoe
pacmnoJIokKEHHUE NPSIMOM U TIJIOCKOCTH B
npoctpancTBe. [loBepXHOCTH BTOPOTO MOPSAKA.

OIIK-1

Htoro

Hroro 3a cemectp

[\9)

HUroro

5.6. KypcoBoii npoexkT / kypcoBasi pabora

He npegycmoTpeHo yueOHBIM MIJIaHOM

5.7. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIUU IPEICTABICHBI B

Tabnure 5.7.
Tabnuma 5.7. — Bunabl camocTosTenbHOU paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
Ha3zpanus N
paszenos (Tem) Bunet camoctostensHoit | Tpynoemkocts, | Dopmupyemoie DopMEI KOHTpONA
JE— paboTsI q KOMIIETEHIINH
1 cemecTp
1 JIuneitnas [ToaroroBka k 16 OIIK-1 KonTposbnas
anreOpa KOHTPOJIBHOH paboTe pabota
IloaroroBka x 18 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 34
2 BekTopHas [ToaroroBka k 16 OIIK-1 KoHntposbnas
anreOpa KOHTPOJIBHOH paboTe pabota
IToaroroBka k 18 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 34
Hroro 3a cemectp 68
2 cemecTp
3 DnemeHTsl ITogroroska k 3auery 6 OIIK-1 3auér
AQHAJIMTUYECKOU IMonroToBKa K 6 OIIK-1 KonrponsHas
reOMETpUHn KOHTPOJIBHOH pabote pabota
IToaroroBka x 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 18
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4 Kommnekcuble  |IloaroroBka k 3adery 4 OIIK-1 3auét
quciaa TloaroroBka x 4 OIIK-1 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
IToaroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 12
Hroro 3a cemectp 30
[ToaroroBka u cnaua 4 3auer
3adera
Hroro 102

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEMBIX IPH H3YYEHUH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B TabymIie 5.8.

Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUOB
3aHATHI

Bunbl yueOHOM nesTeNbHOCTH

@opMupyeMBbIE KOMIIETEHIIUN @OpMBI KOHTPOJIA

Jlexk. 3an. |[Ipak. 3an. | Cam. pa0.

OIIK-1 + + + 3auér, KontposibHas pabora,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
PeittuHroBast cuctema He UCIOJIb3YETCS
7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTypa

1. JluneitHas anreOpa. AHanuTuyeckas reometpusi: Y4uebnoe nocodue / A. JI. Marasunaukosa, JI.
N. MarasuanukoB - 2010. 176 c. [DnekTpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/2244.

2. Jluneitnasa anre6pa. Bektopnas anrebpa. Ananutndeckas reometpusi: Kype nekmuit / U. 3.
I'punmnon - 2019. 128 c¢. [DnexktpoHHBUH pecypc]: — Pexum npocrtryna:
https://edu.tusur.ru/publications/8974.

3. Maremaruka Jisi 5KOHOMHUCTOB : yueOHuK /it By30B / O. B. Tatapuukos [u ap.] ; moa oOuieit
penakuueir O. B. TarapuukoBa. — Mocksa : U3natensctBo FOpaiit, 2023. — 593 c¢. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-14844-2. — Texkcr : anekTpoHHbIH // Obpa3oBaTenbHas miatgopma
FOpaiiT [caiiT]. [DnexTpoHHBIii pecypc]: — Pexum noctyna: https://urait.ru/bcode/510992.

4. Maremartuka ans 5KoHOMHUCTOB. [IpakTukym : yuebHoe nmocobue ans By3oB / O. B. Tarapuukos
[ np.] ; mox obmieli pegakumert O. B. TatapaukoBa. — Mocksa : M3gatenscTBo FOpaiit, 2023. — 285 c.
— (Bsicmee o6pazoBanue). — ISBN 978-5-9916-8868-0. — TekcT : anexTpoHHbIi // OOpa3oBaTenbHas
wiardopma FOpaiit [caift]. [DnekTponHsbIil pecypc]: — Pexxum gocrtyma: https://urait.ru/bcode/511190.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. Mucemennsiit, Amutpuit Tpodumosuu. Koncnekr nekmuit mo Beicmei matematuke. Y. 1 :
Tpunuate mects nexuuii : . - M. : Alipuc-Ilpecc , 2006. - 279[9] c. (nanuuue B 6udbauoreke TYCVYP - 53
9K3.).

2. Ilaxomosa, E. I'. JIuneiinas anreOpa u aHaauTrueckast reomerpusi. COOpHUK 3a/IaHul : yaeOHOe
noco6wue s By30B / E. I'. [TaxomoBa, C. B. PoxxkoBa. — Mocksa : M3narensctBo FOpaiirt, 2022. — 110
c. — (Bwicmiee o6pazoBanme). — ISBN 978-5-534-08428-3. — TekcT : 3JI€KTpPOHHBIH //
Oo6pa3oBartenbHas minatgopma FOpaiit [caiit] [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://urait.ru/bcode/490366.
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3. Manyrus, B. A. JIuneitnas anre6pa 111 SKOHOMUCTOB. YUE€OHUK, MPAKTHUKYM U COOPHUK 3aad :
s By30B / B. A. Manyrun, 5. A. Pomuna. — Mocksa : U3narensctBo FOpaiit, 2023. — 478 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-02976-5. — TexkcT : anextponHslid / OOpa3zoBaTenbHas
matdopma FOpaiit [caiit] [DnekTpoHHbIH pecypc]: — Pexxum noctyna: https://urait.ru/bcode/511452.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. Jluneitnas anreOpa. Bekropnas anre6pa. Ananutudeckas reometpus: Kype nexumii / . 3.
'puamnon - 2019. 128 c¢. [DnexktpoHHBU pecypc]: — Pexum npocrtymna:
https://edu.tusur.ru/publications/8974.

2. Jluneiinas anreOpa. BekrtopHas anreOpa. AHamuTHUYECKas TeoMeTpusi: Marepuan s
npaktudeckux 3ausatuii / WM. D. I'punmmon - 2019. 61 c. [DnekrponHbI pecypc]: — Pexum gocryma:
https://edu.tusur.ru/publications/9090.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
13 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHUSITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3y4yeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnedyeHre JUCHUIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAHbIE TTOCOOUS, 00eCTIeUrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyeOHas aynutopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS [l POBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYIbTAIMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
arrectanuu; 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmetickas, n. 146, 311 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- InTepakTUBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokagumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;
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- Pabouee MecTo mpemnogaBaTels.
[IporpamMmMHOe oOecrieueHue:

- Adobe Reader;

- Microsoft Office 2013;

- Windows 10;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaOIMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX GopmMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIIUHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 JIuneiinas anredpa OIIK-1 KonTponbsHas [IpumepHsIil nEpeyeHb
pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
2 BekropHas anre6pa OIIK-1 KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUM)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 DeMeHTbl aHATUTHYECKOM OIIK-1 3auér [Iepeuens BOIIPOCOB It
reOMETpUU 3auera
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
4 KoMIuieKkcHbIE Uncia OIIK-1 3auér IIepeyens BOpocoB 11t
3aueTa
KoHtpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3aaHMIA)

KOHTPOJIBHBIX PadoOT

TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN

[lkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHUS IO
JUCHUIUIMHE NpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUEHHS IO

JUCIHTLINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Orenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIM ()parMeHTapHBIE YMEHUH UIn HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o0111e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCHEIIHOEe, HO He
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aJIoB OCYIIECTBIISIEMOE MPUMEHEHHE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B IICJIOM B IICJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJIeprKaIniie COJIepIKaIIue
CYMMBI 0a/uToB | 1pOoOIeMBbI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
npoOesbl yMEHUE poOebI
MIPUMCHCHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeTr HE0OXOMMBIX IPECTABICHUN O IPOBEPSIEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronnxcs 3HaeT
(YIOBJIETBOPUTENHEHO) |M3YUYEHHBIN 2JIEMEHT COAEPKAHUS PENPOTYKTUBHO: ITPOU3BOIHHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
JIEUCTBUAX.
4 (xopotio) 3HaTh, YMETh, BJIaJICTh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

Marpuna nocryna B uHpopmanunoHHoit cucreme A umeer pasmep 20x30. IlpeoOpaszoBaHue naHHOI
MaTpHLIBI OCYLIECTBIISAETCS MOCPEJICTBOM YMHOXKEHUS Ha marpuly nepexoja T no ¢opmyne A-T. Kakoii
pasmep aokHa uMeTh marpuua T, uyToObl pazmep pe3ynbTHPYIOUIEH MaTpHIBl COBMAaal ¢ pa3MepoM

| MarpuieI A?
a) 20x20
0) 20x30
B) 30x30
r) 30x20

Jlano marpuvnoe Boipakenue (A+B)x(C-D), rae marpuua A umeet pasmep 3x4, matpuna B umeer
pazmep 3x4, marpuna C umeer pasmep 4x5, marpuua D umeer pasmep 4x5. Ckonbko cTpok Oyzer B
pesynbTHpYIOLieii maTpune?

2. a) |
6) 2
B) 3
r)4
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Yemy paBHO anreGpanyeckoe JOMOJIHEHHWE 3JIEMEHTA, CTOSIIEro Ha Iepece4eHUH BTOPOl CTPOKH M
12
TpeThero crondua B Matpute K=| 2 3. 017
3. -4 -2 1
a) 10
6)-10
B) 6
r)6

UYewm siBnsieTcs onpeenuTeNlb MaTpHLb?
a) Marpuueii
4. ©6)Bexktopom
B) Ynciom
r) Oyukuuei
B kakom ciiy4ae onpezenuTelb MaTpHILbLI H3MEHSET 3HAK?
a) Ilpu pasnoxenun no croaduy
5. ©)Ilpu pa3noxenuu no crpoke
B) [1pu nepecranoBke MecTaMu BYX CTPOK HJIH CTONIOLIOB
r) Ilpu TpaHcnoHMpOBaHUH

123

Kntouesas martpuua B mmdpe Xumna umeer Bug K=(2 3 1| Yemy paBeH onpejienuTeNb JaHHOM
312

6. wmarpuis?

a)6

0)—-12

B)—18

r)27

JUis OUEHKM 3alMLIEHHOCTH TeJIEKOMMYHUKAIMOHHOH CHUCTeMbl HeOOXOJUMO pelIUTh CHCTEMY
JmHeliHbIX ypaBHeHuit. Kak HasbiBaeTcs JaHHas cHcTeMa ypaBHEHMi, €C/ii OHA HMMEET POBHO OJIHO
petuenne?
7. a) CoBmecTHOIf
0) HecoBmecTHoii
8) OnpenenenHoit
r) HeonpenenenHoii
4x,+5x,—x, =9,
CucremMa JIMHEHHBIX YpaBHEHHUIl MMEET BHJ 4x,-3x,=-3,. Kak BBIMJIAAUT paclIMpeHHas
5x, —3x, +5x, =-1.

MaTpHla JaHHOH CUCTEMBI JIMHEHHBIX YpaBHEHMH?

g 5o
al 4 0 -3
b9 =5
4 .5 ]
8'6) 4 -3 0
5.5 5
4 5l 9
B)| 4 0 -3 -3
| 56 -3 5 -1
0 4 9
nl 0 1 0 -3
00 1 1
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10.

1.

12.

13.

W=

[S—
SO A

11.
12.
13.
14.
15.

16.

Ecnu touka A(7,1) — navano otpeska 4B u M(5,0) — ero cepenuna, To 4eMy paBHa CyMMa KOOpJIHHAT
TOYKH B?

a)2

0)-2

B) 0

r)6

Jlaubi Bextopsl @ =i —2j+3k u b =i +3j—4k . Kaxoii Bux umeer nuneiinas komounauus —2a —b

3TUX BEKTOPOB?

a) —i+j-2k

6) —3i —j—10k
B) —3i — j+2k
r) -3i+7-2k

UeMy paBHO CKa/ISPHOE NPON3BE/IEHHE BEKTOPOB @ = {2:-3;1} u b = {3, 0;:—4}?
a)—1

6) 10

B) 3

r)2

-

2
Kakas kpuBas Ha IJIOCKOCTH 3a7aeTcs ypaBHEHHEM — + 'lv—6 =17
a) OkpykHOCTH

6) Dunc

B) [Tapabona

r) 'unepGona

Kakue koopuHaThl MMEeT HOpMaJIbHBbIH BEKTOp miockoctd x —4y—-8z—-3=07

a)(1;-4;8)

6)(1.-4,-8)
B) (—4;—-8,-3)
r)(1;—-4;-3)

9.1.2. Ilepe4yeHb BONPOCOB [JIsl 3a4€Ta

. IlonsiTe maTpuubl, BUIbI MaTpull. [{elicTBUS Ha1 MaTpULAMH.

Onpenenureny BTOPOro U TpeTbero nopsaka. Mx Berancinenue.

[TonsiTue anreOpamvyeckoro MOMOJHEHHUS U MUHOpA K 3yeMeHTy. CBS3b MEXIYy HHUMH.
Brruncnenue onpenenuTens pasiokeHUEM 10 CTPOKE UIIH CTOJIOLY.

CBolicTBa onpeaenuTeNeH.

OOpaTHasi MaTpuIla U €€ BEIUYMCIICHHE.

Panr matpuisl. Teopema 0 6a3uCHOM MHHOpE U €€ CIIEACTBUSI.

Cucrembl TUHEHHBIX ypaBHeHu#. Knaccudukanus cucrem.

MarpuuHas 3anMch CUCTEM JIMHEHMHBIX HEOAHOPOIHBIX YpaBHEHUI. MeToa 00paTHOM MaTpHIIbL.
Meroa Kpamepa.

Meron l'aycca.

Cxema penieHus MPOU3BOJIBHBIX CUCTEM JIMHEHHBIX HEOAHOPOIHBIX YPaBHEHUM.

OnHOpOIHBIE CUCTEMBI TMHEWHBIX YPaBHEHUH.

Cxanspbl ¥ BEKTOpbl. ['eoMeTpUUECKOE ONpEeIeHNE BEKTOPOB U JUHEHWHBIE ONlepalluy Haj
HUMH.

JluneitHast kKOMOMHAIMS BEKTOPOB. BEKTOpHEII 0a3uc Ha TUIOCKOCTH, B TPOCTpaHCTBE. JlekapToB
Oa3suc.

Anrebpandyeckoe omnpeaelieHHe BEKTOPOB M JIMHEHHBIE ONEpallu HajJ BEKTOPaMHU B
KOOPJMHATHOU (opMe.

CkansipHO€E ITPOU3BEIEHNE BEKTOPOB, €T0 CBOWCTBA.
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17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.

33.
34.

35.

[TpunoxxeHus CKaIsipHOTO MPOU3BEICHUS.

BektopHoe npou3BeieHne BEKTOPOB U €r0 CBOKCTBA.

[TpunokeHus BEKTOPHOTO MPOU3BEICHUS.

CMelaHHOe MPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.

[TpunoxeHus BEKTOPHOTO MTPOU3BEICHUS.

Paznuunbie criocoObl 3aaHus IPSIMOM Ha TIOCKOCTH.

Yron Mexay HpsSMbIMHU. YCIOBHE MapajjelbHOCTH M MEPHNEHAUKYIIPHOCTU MPIMBIX.
PaccTosiHue OT TOUKH 10 IPSMOM.

OKpY>KHOCTb. DJUIUIIC.

['unepOoura.

[Tapabomna.

VYpaBHEHHE [IIIOCKOCTH, MPOXOIAIIECH uepe3 TOUKY MEePIEHAUKYIIIPHO BEKTOPY.

OO0miee ypaBHEHHE IJTIOCKOCTH (YaCTHBIE CITyYau ).

VYpaBHEeHUE ITOCKOCTH, MPOXOASAIIEH YEPE3 TPU TOUKH.

VYpaBHEHHE IIJIOCKOCTH B OTPE3KaX.

VYron Mexay MIOCKOCTAMU. Y CIOBUE MapalljIeIbHOCTH U MEPIEeHIUKYISIPHOCTH IIOCKOCTEH.
PaccTosiHre OT TOUKH 10 TJIOCKOCTH.

Kanonnueckne ypaBHEHHUS MPSIMOM B MPOCTPAHCTBE. Y PaBHEHUE MPSIMON B MPOCTPAHCTBE,
MPOXOJIAIIEH Yepe3 ABE TOUKH.

OO0mue ypaBHEHUSI IPSMOM.

Yron Mexay HOpsiMbIMU. Y CJIOBHUE MapajlieIbHOCTU M MEPHEHAUKYISIPHOCTH HPAMBIX B
MIPOCTPAHCTBE. Y CIIOBUE PACIIONIOKEHHUS ABYX MPSAMBIX B OTHOM IMIIOCKOCTH.

B3anmHoe pacnonoxeHue npsiMod U IIIOCKOCTH B MIPOCTPAHCTBE.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. ManI/II_U:I " omnecpanuu HaJl HUMU: IIOHATUC MAaTPHUILIbI, BUAbl MAaTPULl, YMHOXCHUC MATPHUIILI HA

YHUCJI0, CIOKEHUE MATPUL], YMHOXKEHHUE MaTpull. OnpeaenuTenn KBaJpaTHbIX MAaTPUI] U UX
cBoiicTBa. MuHOpHl U anrebpanueckue pomnosiHeHus. OO6paTHas marpuna. Haxoxaenue
oOpaTHBIX MaTpull. PemeHune MaTpUYHBIX ypaBHEHHMH. PaHr MaTpuIlbl U METOABI €ro
BBIUUCIICHUS. DJIeMEHTapHbIe NMPeoOpa3oBaHUs MaTPHIL.

Cucrembl TMHENHBIX ypPaBHEHUN: OCHOBHBIE MOHATHS U ompeneaeHus. CucteMa n JMHEHHBIX
ypaBHEHHI C N HEU3BECTHBIMU. MeToll oOpaTHOH MaTpuusl U ¢popmynsl Kpamepa. Meton
I'aycca. CucteMa m JMHEWHBIX YpaBHEHMH C N HEU3BECTHBIMU. CHUCTEMBI JIMHEWHBIX
OJHOPOJHBIX ypaBHeHUU. DyHIaMEHTANIbHAs CUCTEMA PELICHUM.

CkansipHble U BEKTOpPHBIE BeaU4MHbL. [IoHATHE BEKTOpA, TMHENHHBIE ONEPALlMM HaJ HUMHU U UX
cBoiicTBa. JIuHeliHas KoMOUHAIMs BEKTOPOB. PasMepHOCTh 1 6a31C BEKTOPHOTO MIPOCTPAHCTBA.
JluneitHast 3aBUCUMOCTh BEKTOPOB. Paznoskenue BekTopa o 6azucy. [Ipoekuus BekTopa Ha OCh.
Pa3noxenue BEKTOPOB 110 OpTaM KOOPAMHATHBIX OCEW. JIMHEMHbIE Oonepaluu Hal BEKTOPaMHU B
KoopauHaTHOU (opme. CkalsipHOE NMPOU3BEIECHHE BEKTOPOB, €ro CBOMCTBA. Bripakenue
CKJIIIPHOTO IPOU3BEAEHUS BEKTOPOB uUepe3 UX KOOpAMHATHI. [IpUI0oKEeHHS CKaIApPHOIO
IpOU3BEACHUA. BEKTOpHOE IPOU3BENCHUE BEKTOPOB U €r0 CBOMCTBA. BbIpaskeHre BEKTOPHOTO
IIPOU3BEACHUS BEKTOPOB 4e€pe3 UX KOOPAUHATHL. [IpHiIOoKEeHUsS BEKTOPHOTO IPOU3BEACHUS.
CMeniaHHOE ITPOU3BEACHUE BEKTOPOB M €TI0 CBOWCTBA. BbIpaskeHnEe CMEIaHHOTO ITPOU3BEACHHUS
BEKTOPOB 4epe3 UX KOOpAUHATHIL. [IpritoxkeHus CMEIaHHOrO IPOU3BEICHU.

CucTtembl KOOpAMHAT. Y paBHEHHUE JIMHUU HA TUIOCKOCTH: MPSAMOYTOJibHAs, nossgpHast. CrocoObl
3aJlaHus JIMHUU Ha TiockocTu. O01Iee ypaBHEHUE JIMHUU TIEPBOTo nopsiaka (mpsimoit). CriocoObt
3a/1aHusl YpaBHEHUs MpsIMOil Ha muiockocTu. OOmiee ypaBHEHUE JUHUHM BTOPOTO IMOPsJIKa.
OxpyxHOocTb. Dmnurnc. [Tapabona. 'unepbomna.

YpaBHEHHE MOBEPXHOCTH B MpocTpancTBe: CrocoObl 3aJjaHusl MIOCKOCTH B NMPOCTPAHCTBE.
VYpaBHeHue NTMHUM B npocTpancTBe: CrocoObl 3a1aHus MPsAMOM B MpOCTpaHCTBE. B3aumuoe
PacCIIOJIOKEHUE IIPSIMOM U INIOCKOCTHU B IIpocTpaHcTBE. [I0BEpXHOCTH BTOPOro MOPSAAKA.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMe, MPeroiaraliiei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
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y4e0HO-METOMYECKOTO U MPOorpaMMHOTO obecrieueHus. CamocTosiTenbHas paboTa CTyACHTa BKIFOYAET
paboTy ¢ yuyeOHBIMU MaTepHaraMH, BBINIOJHEHHE KOHTPOJIHHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTeprana HeOOXOAMMO PETYISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype M MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuanax;
MOJTb30BATHCSl Yepe3 KaOWHET CTyJACeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEPHAbl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON NUCIUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepHabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Buapl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIOIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;
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— MPeIOCTaBICHNE 3aaHNUs C UCIIOJIB30BAHUEM CYpPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs] OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYyT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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