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O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbt yueOHOM nesTeNbHOCTH I cemectp 2 cemectp Bceero Ennnauner
JIeKIIMOHHbBIE 3aHATHSA 2 2 qJacoB
[IpakTrueckue 3aHATUA 4 4 8 4acoB
CamocTtosarenbHas pabora 66 26 92 4acoB
KonTposabHble paboThl 2 2 4acoB
IToaroroBka u cmava 3adera 4 4 qacoB
OO0mast TpyZ0eMKOCTh 72 36 108 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 3 3.€.

®opMBbI MPOMEKYTOUYHOM aTTECTALUS Cemectp KomnuecTtBo
3auer 7
KoHnTpoabHble paboThl 2 1
Tomck
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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 ATAIlbl MATEMATHYECKOTO 1
MMHUTAIMOHHOTO MOJICIIMPOBAHUSA, TOAXO0IbI K
(dhopMaIM3aIuy SIBICHUNA U IKOHOMUYIESCKUX
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
MPOIIECCOB

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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o Bcero Cemectpsl
Bunpl yaeOHOM HeSTeTbHOCTH
JacoB |1 cemecTp |2 cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 12 6 6
npenojaaBarteJieM, Bcero
JlexuroHHBIE 3aHATUA 2 2
[IpakTHueckue 3aHATUA 8 4 4
KonrtposbHbie paboTbl 2 2
CamocrosiTeibHas padoTa 00y4aomUXcs, B T.4. KOHTAKTHasI 92 66 26
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ nNpernoaasarejieM, Bcero
[ToaroToBka K KOHTPOJILHOM paboTe 42 32 10
IToaroroBka K TECTUPOBAHUIO 40 34 6
[TonroroBka k 3auery 10 10
IToaroroBka u capaya 3auyera 4 4

O0mas Tpy10eMKOCTh (B Yacax) 108 72 36

Oo0mas TpynoemMKkocTh (B 3.e.) 3 2 1

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. [Tpak. Cam. | Bcero uacos dopmupyembie
JUCLUILIHHEI 3aH., 9 | 3aH.,4 | pab.,u | (6e33auera) KOMIIETEHIINHA
1 cemecTp
1 Jluneitnas anrebpa 1 2 32 35 OIIK-1
2 Bektopnas anredpa 1 2 34 37 OIIK-1
Hroro 3a cemectp 2 4 66 72
2 cemecTp
3 DaeMeHTBI AaHATUTHICCKOU - 4 16 22 OIIK-1
TCOMETPHH
4 KoMIIEKCHBIC YHCIIa - - 10 10 OIIK-1
Uroro 3a cemectp 0 4 26 30
HUrtoro| 2 8 92 102

5.2. Conep:xanue pa3ienoB (TeM) TUCHHILINHBI

Coneprkanue pas3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B Ta0iwmIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JCKIIHSIM)

Hasannus TpynoemkocTs
Copnep:xanue pa3ziesoB (TeM) AUCHUIIINHBI (B T.4. dopmupyemsbie
paznenos (Tem) (JIeKITMOHHBIE
IO JICKIIHSIM) KOMITETEHITHH
JMCIUTUTAHBI 3aHATHS), 4

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 DnemeHTsI CucremMbl KOOpAUHAT. Y paBHEHHUE JTUHUH Ha - OIIK-1
AQHATUTHYECKOW  |TUIOCKOCTH: MPSIMOYTOJbHAsI, oJsipHasi. CriocoOsl
reoMeTpuu 3aJlaHus JIMHUU Ha 1ockocTu. Ob1iiee ypaBHEHUE
JMHHAY TIepBOTO mopsiaka (mpsmoii). CriocoOsr
3aJJaHNs ypaBHEHHS MPSIMOU Ha TIOCKOCTH.
OOmiee ypaBHEHHE JIMHUM BTOPOTO MOPSIKA.
OxpyxnOoCTb. Jmmurc. [lapabona. 'mnep6ona.
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.

Hroro -
4 KommiekcHole |OmnpeneneHne U reoMeTpuieckas MHTEpIpeTanus; - OIIK-1
qucia apu(pMeTHKa KOMIUIEKCHBIX YuCell; anredpa
KOMIUIEKCHBIX YHCEN.
Hroro -

Hroro 3a cemectp -

Utoro 2

5.3. KonTposabHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOTHI MPUBEIEHBI B Tabmuue 5.3.
Tabmuma 5.3 — KontpoabsHbie paboThl

Ne .. Bubl KOHTPOJIBHBIX pabOT TpynoemMKkocTs, 4 PopmupyemeIe
KOMIICTESHITUH
2 cemecTp
1 KontpospHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-1
MPOBEPKOI
Hroro 3a cemecTp 2
Htoro 2

5.4. JlabopaTopHbIe 3aHATHSA
He npegycmoTpeHo y4eOHbIM IJIaHOM
5.5. lIpakTu4yeckue 3aHATHS (CEMUHAPDbI)

HauMeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.5.
Tabnuia 5.5 — HauMeHoBaHUE MPAKTUYECKUX 3aHITHI (CEMUHAPOB)

Ha3Banus .
pasenon (tem) HaunmeHoBaHue npakTUYECKUX 3aHITHI Tpynoemkocts, | Dopmupyembie
(cemuHapoB) q KOMITETCHITHH
JTUCIUTUTAHBI
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

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.
Tabnuia 5.7 — Buasl caMoCTOSITeNIbHOM paboOThI, TPYA0EMKOCTh B (pOopMHUpyeMble KOMIETSHIIMH
Ha3zpanus N
paszenos (Tem) Bunet camoctosrensHolt | Tpynoemkocts, | dopmupyembie DopMEI KOHTpONA
S — paboThI q KOMITIETEHIINH
1 cemecTp
1 JIuneitnas [ToaroroBka k 16 OIIK-1 KonTposbnas
anreOpa KOHTPOJIBHOH pabote pabora
IToaroroBka x 16 OIIK-1 TectupoBanue
TECTUPOBAHUIO
HUroro 32
2 BekTopHas [ToaroroBka k 16 OIIK-1 KontponbHas
anreOpa KOHTPOJIBHOH pabote pabora
IToaroroBka x 18 OIIK-1 TectupoBanue
TECTUPOBAHUIO
HUroro 34
Hroro 3a cemectp 66
2 cemecTp
3 DnemeHTsl ITogroroska k 3auery 6 OIIK-1 3auér
AQHAJIMTUYECKOU IMonroToBKa K 6 OIIK-1 KonrponbHas
reOMETpUHn KOHTPOJIBHOH pabote pabora
IToaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
HUroro 16
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4 Kommnekcuble  |IloaroroBka k 3adery 4 OIIK-1 3auét
quciaa IToaroroBka x 4 OIIK-1 KonTtponbsHas
KOHTPOJIBHOU paboTe pabora
[Toaroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 10
Hroro 3a cemectp 26
[ToxroroBka u cnaua 4 3auer
3adera
Hroro 96

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

3aHATUU

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. Bricmiag matematuka . [IpakTukym mo nuHeiHOUW anreOpe W aHATIUTHYECKON T€OMETpUH:
Yyebnoe nocobue / JI. 1. Marasunnukos, A. JI. Marazunnukosa - 2007. 162 c. [DnekTpoHHBIN pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/37.

3. Jluneitnas anre6pa. BektopHas anrebpa. Ananutuueckas reomerpus: Kypc nexuwmii / 1. 3.
I'punmnon - 2019. 128 c¢. [DnexktpoHHBUH pecypc]: — Pexum npocrtyna:
https://edu.tusur.ru/publications/8974.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. [ucemennsiit, Amutpuit Tpodhumosuu. Korcnekr neknuit mo Beicmei matematuke. Y. 1 :
Tpunuate mects nexuuii : . - M. : Alipuc-Ilpecc , 2006. - 279[9] c. (nanuuue B 6udbauoreke TYCVYP - 53
9K3.).

2. T'mns, JI. B. COopHHEK 3a/1a4 110 MaTeMaThKe [DIeKTPOHHBIN pecypc]: yueOHoe mocodue / JI. b.
['mnb, A. B. TumenkoBa. — 2-e¢ u3a. — Tomck : TITY, 2016 — Yacts 1 : Jluneitnas anre6pa. BekropHas
anre6pa. Ananutuueckas reomerpust — 2016. — 135 c. — ISBN 978-5-4387-0669-4. — Tekcr :
3NEKTPOHHBIN // JlaHb : 3MEeKTpOHHO-OMOMHOTEeUHast cucTeMa. [DIeKTpOHHBIH pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/107753 .

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTes1bHBIC YUeOHO-METOAMYECKHE M0Co0ust

1. Jluneiinas anreOpa. Bexkropnas anre6pa. Ananutudeckas reometpus: Kype naexunmii / U. 3.
I'punmnon - 2019. 128 c¢. [DnexktpoHHBUH pecypc]: — Pexum nocrtryna:
https://edu.tusur.ru/publications/8974.
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2. Jluneiinas anreOpa. BekTopHas anreOpa. AHamuTuueckas reoMeTpus: Marepuwan s
npaktudeckux 3aHsatuii / Y. 3. I'punmmon - 2019. 61 c. [DnexTpoHHbIN pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9090.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopusi: yaeOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS ISl MPOBEICHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE sl IPOBEACHUS TPYMIOBBIX U
WHIUBUIYabHBIX KOHCYIbTAIMH, TOMELIEHUE AJI MPOBEACHUS TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM
attecrauuu; 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 311 ayn.

Onucanre UMEIOIIErocss 000pya0BaHUS:

- IaTepakTuBHAS MMaHEIb;

- Kamepa;

- Muxkpodos;

- Tymba s mokinaguuka;

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Adobe Reader;

- Microsoft Office 2013;

- Windows 10;

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHOU pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUM (KOMIIbIOTEPHBIE KJIACCHI),
PacroJIOKEHHBIE [0 aIpecaMm:
- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;
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- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pa3oBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILIAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CIelHuaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaluu B JOCTYIHBIX (opMax, MOOUIBHON CUCTEMbI 00yYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JIl TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 JIuneitnas anredpa OIIK-1 KonTponbHas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 BektopHas anredpa OIIK-1 KontponbHas [IpumMepHbIi TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
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3 DneMeHThl aHAIUTUYECKOM OIIK-1 3auér [Iepeuyens BonpocoB i

reoMeTpuu 3aueTa
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
4 KoMIIJIEeKCHBIE YHCITa OIIK-1 3auét [Tepeuens BOIIpOCOB 1Jist
3aueTa
KonTtponbnas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)

KOHTPOJIbHBIX paboT

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs AJis1 6ojee 1eTalIbHOIO €r0 YCBOCHHUSL.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEPKAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HGﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
3HAYUMOCTDb B COACPIKaHNU AUCHUIIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

Marpuna nocryna B uHpopmanuoHHoit cucreme A umeer pasmep 20x30. IlpeobGpazoBanue naHHOI
MaTpHIIbl OCYIIECTRIISIETCS MOCPEICTBOM YMHOMXEHHS Ha MaTpuily nepexona T no dopmyne A-T. Kakoii
pasMmep 10JikHA MMETh Marpuua T, 4ToObl pasMep pe3yJibTHPYIOLIEH MaTpHIlbl COBMNanall C pasMepoMm
| Marpuusl A?
a) 2020
6) 20<30
B) 30x30
r) 30x20
Jlano marpuunoe Boipakenue (A+B)x(C-D), rae marpuua A umeet pasmep 3x4, matpuna B umeer
pazmep 3x4, marpuna C umeer pazmep 4x5, marpuna D umeer pazmep 4x5. Ckoneko ctpok Oyjer B
pe3yasTHpyIoLei MaTpune?
2. a) 1
0)2
B) 3
r)4
Yemy paBHO ayireOpanveckoe OINOJIHEHHE 3JIEMEHTA, CTOSILIEr0 Ha IEPEecE€YEeHHH BTOPOM CTPOKU M
e 20 1)
TpeThero crondua B Matpuie K =| 2 3 0|7

3 e

a) 10
0)—-10
B) —0
r)6

UYewm siBnisieTcs onpenenuTeNb MaTpHuilbl?
a) Marpuueii
4. ©) Bekropom
B) Unciom
r) OyHKLIKe

CornacoBaHa Ha noptane N2 65240 13



B kakom ciiy4ae onpezeuTeNlb MaTPHILbLl H3MEHSET 3HAK?
a) [lpu paznoxenun no cronduy
5. ©)Ilpu paznoxenun no crpoke

B) [1pu nepecraHoBke MecTaMu IBYX CTPOK WJIH CTOJIOLIOB
r) IIpu TpaHCIOHUPOBAHUN

Kirouesas marpuua B mmdpe Xwuia umeer Bug K= . Uemy paBeH omnpeaenuTelb JaHHOMH

W N =
—_ W
N = W

6. wmarpuis?
a)6
6)-12
B)—18
r)27
JUis OUEHKM 3alULIEHHOCTH TeJIEKOMMYHUKAIMOHHOH CHUCTeMbl HeOOXOJUMO pelIUTh CHCTEMY
JmHeliHbIX ypaBHeHuit. Kak HasbiBaeTcs JaHHas cHcTeMa ypaBHEHMi, €c/ii OHA HMMEET POBHO OJIHO
petenne?
7. a) CoBmecTHOIf
0) HecoBmecTHoii
8) OnpenenenHoit
r) HeonpenenenHoii
4x,+5x,-x,=9,
CucreMa JIMHEHHBIX YpaBHEHHWIl MMEET BHJ 4x,-3x,=-3,. Kak BBIMJIAAUT paclIMpeHHas
5x,-3x,+5x, =-1.

MaTpHLa JaHHOH CHCTEMBI JIMHEHHBIX YpaBHeHUH?

4 5 -1
a)| 4 0 -3
e on=8 L
4 5 ]
8.
D)4 =3 1)
LRl 6
g0 1.2
B)| 4 0 -3 -3
o 9=0 0 =1
1.0 4 9
g | R B
I e |
Ecnu touka A(7,1) — nayano otpesxa AB u M(5,0) — ero cepenuna, To 4eMy paBHa CyMMa KOOPJHHAT
TOYKH B?
a)2
9. 6)-2
B) 0
r)6
Jlanbt BekTopsl @ =i —2j+3k u b =i +3j —4k . Kakoii Bua umeet uneiinas kombunaus —2a —b
9TUX BEKTOPOB?
8) =04 ] =2k
10. " J_ =
0) -3i—j—10k
B) —3i — j+2k
r) -3i+;-2k

CornacogaHa Ha noptane Ne 65240 14



11.

12.

13.

el

_.
SOoXAN A

11.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.

UeMy paBHO CKa/ISPHOE NPOU3BE/IEHHE BEKTOPOB @ = {2:-3; 1} u b = {3, 0;—4}?
a)—l1

0) 10

B) 3

r)2

2 y)
2 2
Kaxkas kpuBas Ha IJIOCKOCTH 3aJa€TCA YpaBHEHHEM % + 'lv—é =17
a) OkpyXHOCTh
6) Dunc
B) [Tapabona

r) 'unepGona

Kakue koOp/iMHATBl KMEeeT HOPMaJIbHbI 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. IlepeyeHb BONPOCOB ISl 3a4€Ta

. Ilonsarue MaTpulbl, BUAbl MATPHUII. I[eﬁCTBHH Haa MaTpulamu.

Onpenenurenu BTOPOro U TpeTbero nopsaka. Mx Berancienue.

[TousiTue anreOpamyeckoro JIOMOJHEHHUS U MUHOpA K 3jeMeHTy. CBsA3b MEXIy HUMH.
Brruuciienue onpeaenuTess pa3inokeHUeM 10 CTPOKE MM CTOJIOLY.

CBolicTBa onpeaenIuTeNeH.

OOpaTHasi MaTpulla U €€ BbIYUCIICHUE.

Panr matpuipl. Teopema o 6a3UCHOM MUHOpPE U €€ CIIEICTBUS.

Cucrembl TuHeHHbIX ypaBHeHu#. Knaccudukanus cucrem.

MarpuuHas 3anMch CUCTEM JIMHEMHBIX HEOAHOPOIHBIX YpaBHEeHUI. MeToa 00paTHOM MaTpHIIbL.

Meton Kpamepa.

Meron I'aycca.

Cxema penieHus IPOU3BOJIBHBIX CUCTEM JIMHEHHBIX HEOAHOPOJHBIX YPAaBHEHU.

OnHOpOHBIE CUCTEMBI TMHEWHBIX YPaBHEHU.

Cxkanspbl ¥ BEKTOpbI. ['eOMETpUUECKOE ONpPENEIEHNE BEKTOPOB U JMHEHHBIE OIlEpalluy Haj
HUMU.

JluneliHast KOMOMHALUS BEKTOPOB. BeKTOpHBII 0a3uc Ha MIIOCKOCTH, B TPOCTpaHCTBE. JlekapToB
6azuc.

Anrebpanyeckoe ompejaelieHHe BEKTOPOB M JIMHEHHBIE ONEpalMu HajJ BEKTOpaMHU B
KOOpIMHATHOH (opme.

CkassipHO€E ITPOU3BEICHNE BEKTOPOB, €TI0 CBOWCTBA.

ITpuno>keHus CKaIsIpHOrO IPOU3BEICHUS.

BexTopHOE Ipon3BeieHNnE BEKTOPOB U €r0 CBOKCTBA.

ITpuno>xeHnss BEKTOPHOIO ITPOU3BENCHUS.

CMelaHHOE ITPOU3BEICHNE BEKTOPOB U €TI0 CBOMCTBA.

ITpuno>keHnss BEKTOPHOIO ITPOU3BENCHUS.

Paznuunble ciocoObl 3a1aHus IPSMON Ha MIIOCKOCTH.

Yron Mexay HNpsSMbIMU. YCI0OBUE NapalyIEIbHOCTH M NEPHEHAUKYIAPHOCTU HPSIMBIX.
PaccrosiHHE OT TOYKH 10 IIPSIMOM.

OKpy’XKHOCTb. DJUIMIIC.

['unep6omna.

[Tapa6omna.

YpaBHEHME IIJIOCKOCTH, POXOAAIIEN YepPE3 TOUKY EPIEHAUKYIIIPHO BEKTODY .

OO61ee ypaBHEHHUE TNIOCKOCTH (YaCTHBIE CITy4an).

YpaBHEHME IJIOCKOCTH, POXOAAILEN YEPE3 TPU TOUKH.

CornacoBaHa Ha noptane Ne 65240 15



30. YpaBHEHHE MIJIOCKOCTH B OTPE3KAX.

31. Yroa mMexay IUIOCKOCTSIMH. Y CJIIOBUE Mapai€IbHOCTH U MEPINEHAUKYISIPHOCTH TIIOCKOCTEH.
PaccTosiHre OT TOUKH 10 TJIOCKOCTH.

32. KaHOHMYECKHE ypaBHEHHSI MPAMON B MPOCTPAHCTBE. Y paBHEHUE MPSIMOUM B MPOCTPAHCTBE,
MPOXOJIAIIEH Yepe3 ABE TOUKH.

33. OOuue ypaBHEHHS TPSIMOM.

34. Yroa Mexay OpsSMbIMHU. Y CJIOBHE NapaUICJIbHOCTH U NMEPHECHIUKYJISIPHOCTH MPAMBIX B
MIPOCTPAHCTBE. Y CIIOBUE PACIIONIOKEHHUS ABYX MPSAMBIX B OTHOM IMIIOCKOCTH.

35. B3auMHO€ pacnoiokEeHUe NPsIMOM U TJIOCKOCTH B TPOCTPAHCTBE.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

1. Martpuipl ¥ onepanuy HajJl HUMH: TOHATUE MAaTPULbl, BUABl MATPULl, YMHOKEHHE MaTPUILIbl Ha
4HUCJI0, CIOKEHUE MATPUL], YMHOXKEHHUE MaTpull. OnpeaenuTenn KBaJpaTHbIX MAaTPUI] U UX
cBoiicTBa. MuHOpHl U anrebpanueckue pomnosiHeHus. OO6paTHas marpuna. Haxoxaenue
o0paTHBIX MaTpull. PemeHune MaTpUYHBIX ypaBHEHHMH. PaHr MaTpuIilbl U METOABI €ro
BBIUUCIICHUS. DJIeMEHTapHbIe NMPeoOpa3oBaHUs MaTPHIL.

2. CucreMbl JIMHENHBIX YPaBHEHUIN: OCHOBHBIE MOHATUS U onpeneneHus. CucteMa n JMHEHHBIX
ypaBHEHHI ¢ N HEM3BECTHBIMU. MeToll oOpaTHOH MaTpuusl U ¢popmynsl Kpamepa. Meton
I'aycca. CucteMa m JMHEWHBIX YpaBHEHHMH C N HEU3BECTHBIMU. CHUCTEMBI JIMHEWHBIX
OJHOPOJHBIX ypaBHeHUU. DyHIaMEHTANIbHAs CUCTEMA PELICHUM.

3. CxansipHble ¥ BEKTOpHbIE BeJIMUUHBI. [[oHATHE BEKTOpA, INHEWHbBIE ONlEpalluy HaJl HUMHU U UX
cBoiicTBa. JIuHeliHas KoMOUHAIMs BEKTOPOB. PasMepHOCTh 1 6a31C BEKTOPHOTO MIPOCTPAHCTBA.
JlunHeitHast 3aBUCUMOCTh BEKTOPOB. Paznokenue BekTopa o 6azucy. [Ipoekuus BekTopa Ha OCh.
Pasnoxenue BEKTOPOB 110 OpTaM KOOPAMHATHBIX OCEU. JIMHEMHbIE onepaluy Hal BEKTOPaMHU B
KoopauHaTHOW Gopme. CkaasgpHOE MPOU3BEIECHHUE BEKTOPOB, €r0 CBOMCTBA. BhipaxeHue
CKJISIPHOTO IPOU3BEIEHUS BEKTOPOB uUepe3 UX KOOpAMHATHI. [IpUIoKEeHHS CKaIApHOIO
[IpOU3BEACHUA. BEKTOpHOE IPOU3BENCHUE BEKTOPOB U €r0 CBOMCTBA. BhIpaskeHre BEKTOPHOTO
IIPOU3BEACHUS BEKTOPOB Ye€Pe3 UX KOOpPAUHATHL. [IpHiIOoKEeHUs BEKTOPHOTO IPOU3BEACHUS.
CMeniaHHOE ITPOU3BEACHUE BEKTOPOB M €r0 CBOWCTBA. BhIpaskeHNEe CMEIaHHOTO ITPOU3BEACHHUS
BEKTOPOB 4e€pe3 UX KOOpAUHATHIL. [IpritoxkeHus CMEIaHHOrO IPOU3BEICHU.

4. CucteMbl KOOpIMHAT. YpaBHEHHE JTUHUH HA IJIOCKOCTH: MPSAMOYToJibHAas, nojsipHas. CriocoOs
3aJlaHus JIMHUU Ha ockocTu. O01Iee ypaBHEHUE JIMHUU TIEPBOTo nopsiaka (mpsmoit). CriocoObt
3a/laHusl ypaBHEHUs NpsMOil Ha muiockocTu. OOmiee ypaBHEHUE JUHUHM BTOPOTO IMOPsIKa.
OxpyxHOCTb. Dmnurnc. [Tapabona. 'unepbona.

5. YpaBHeHUEe MOBEPXHOCTH B mpocTpaHcTBe: CrocoObl 3a1aHus IUIOCKOCTH B MPOCTPAHCTBE.
VYpaBHeHue NTMHUM B npocTpancTBe: CrocoObl 3a1anus MPsAMOM B MpOCTpaHCTBE. B3aumuoe
PacCIIOJIOKEHUE IIPSIMOM U INIOCKOCTHU B IIpOCTpaHCcTBE. [I0BEpXHOCTH BTOPOro MOPSAAKA.

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;
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— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jlis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIC OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0mnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapymeHusiMH ciyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33aJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [ Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI U BOCHIPUATHS HHDOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

CornacoBaHa Ha noptane Ne 65240 17



J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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