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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-3. Cnoco6en Ha  |OIIK-3.1. 3naeT ocHOBHBIE 3HaTh OCHOBHBIE MTOHATHUS alNTeOpbl U

OCHOBaHUU MOHSITUS MAaTEMAaTUYECKOTO r€OMETPUU, HEOOXOAUMBIE JIJISI PEIICHUS
COBOKYITHOCTH aHaJIM3a U anreOpsl, 3as1a4 MpodecCHOHATBHON IeATeTbHOCTH
CYIIECTBYIOIINX HEOOXOAUMBIE JIJISl PEIICHUS
MaTeMaTUYeCKUX 3a/1a4 MpoPeCCUOHAIBHOU
METOJIOB pa3padaThIBaTh, | ACSITEILHOCTH
000CHOBBIBATH U OIIK-3.2. Ymeer npuMeHsITh | YMETh IPUMEHAITh MAaTEMaTUYECKUI anmapar
pealln30BbIBATH OCHOBHbIE MaTeMaTU4eCKHe |AJs peuieHus 3a1a4 nNpodecCuoHaIbHON
Oponeaypbl pCUICHUA METOJBI, 4 TAKXKE METOJIbI NEITEIHLHOCTH
3ajaq TEOPUHU BEPOSITHOCTEN U
PO(heCCHOHATBHON MaTeMaTUYECKON CTaTUCTUKU
ACATCIIBHOCTH JUIS pellEeHns 3a1a4

npodecCuoHaIbHON

NEATeTLHOCTH

OIIK-3.3. Bnaneer Bnaners MaTemaTHueCcKuM anmnapaTom,

NPaKTUYCCKMMU HaBbIKAMU  |IPAKTUYCCKUMHU HaBBIKAMU PEIICHUS
peIICHHUS] MATEMAaTHIECKUX MaTeMAaTUYECKUX 3a]1a4 JJIsl PEIICHUS
3aJ1a4 U MIOCTPOCHUS npoeCCHOHATILHBIX 33/1a4, a TaK XKe
CTaTUCTHUYECKUX MOJIEIICH HaBBIKAMU MOJICITUPOBAHUS U PEIICHUS
HKCHICPUMEHTOB MPH PEIICHUH | TPUKIIAJIHBIX TPO(ECCHOHATBHBIX 3a7a4.
NPUKJIAIHBIX 33/1a4 B 00JaCTH
npodeccuoHaNBHOM
JeSITeTTbHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH
4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,

BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH JTUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smmna 4.1 — Tpy10eMKOCTh JUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero  |CemecTpsnl

Bunbl yueOHol nesTeIbHOCTH
4acoB 1 cemectp

KonrakTHas ayguropHasi pa6oTta o0y4alomuxcs ¢ npenojaaBarejeM, BCero 64 64
JIeKIIMOHHEBIE 3aHATUS 16 16
IIpaxkTHueckue 3aHATUS 48 48
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 44 44
BHeayJIUTOPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
[ToaroroBka k 3auery 16 16
[ToaroroBka Kk KOHTPOJIBHOM paboTe 12 12
[ToaroroBka K TECTHPOBAHUIO 16 16
Oo0mast Tpya10eMKOCTh (B Yacax) 108 108
Oo0mas TpyroemMkocTh (B 3.e.) 3 3

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

CTpyKTypa IMCHUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
tabnuue 5.1.
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Tabmmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUBI YI€OHON ACSATEIHHOCTH

HasBanus paznenos (tem) Jlek. [Ipak. Cam. Bcero wacos dopmMupyemsbie
JUCHHUILIMHBI 3aH., 9 | 3aH., 9 | pa0.,d | (0e3 3x3aMeHa) KOMIIETEHIINHA
1 cemecTp
1 JIuneitnas anredpa 6 16 16 38 OIIK-3
2 BekropHas anre6pa 4 14 12 30 OIIK-3
3 DeMeHThl AHAUTUTHYECKOU 4 18 12 34 OIIK-3
FeOMETPHUH
4 KoMIuIeKCHBIEC YHCIIa 2 - 4 6 OIIK-3
Hroro 3a cemectp |16 48 44 108
Utoro |16 48 44 108

5.2. Conep:xanue pa3uesioB (TeM) IMCHUININHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.Y. IO JICKIIHSIM)

Haszpanus
pasnesnos (Tem)
JUCIUTIAHBI

Coneprxanue pa3nenoB (TeM) IUCHUILIAHEI (B T.4.
IO JICKITUSIM )

TpynoemkocThb
(JIeKITMOHHBIE
3aHATHUSA), U

dopmupyemble
KOMIIETEHIIH

1 cemecTp

1 JIunernas
anredpa

Martpuisl 1 onepanuu HajJ HUMU: IIOHITHE
MaTpHLbl, BUABI MATPUL, YMHOKEHUE MAaTPULbI HA
YUCIIO, CII0KEHNUE MAaTPULl, YMHOXKXEHUE MaTPULL.
Onpenenureny KBapaTHBIX MaTPULL U UX
cBoiicTBa. MUHOPBI U ainredpanyeckue
nononHenus. OOparHas marpuna. Haxoxnenue
o0paTHBIX MaTpull. Pemenne MaTpuuHbIX
ypaBHEHUH. PaHr MaTpHIlbl 1 METOABI €70
BBIUMCIICHUS. DIIEMEHTapHbIe TPeoOpa3oBaHus
MaTtpull. CUCTEMBbl TUHENHBIX YPABHEHUMN:
OCHOBHBIE NOHATHS U onpeaenenus. Cucrema n
JIMHEHHBIX YPABHEHUM C N HEU3BECTHBIMU. MeTox
oOpartHoi Matpuibsl 1 hopmyinsl Kpamepa. Metox
lNaycca. Cucrema m JIMHENHHBIX YpaBHEHUI ¢ n
Heu3BeCTHbIMU. CHCTEMBI JIMHEHHBIX OJJHOPOIHBIX
ypaBHeHUN. PyHAaMEHTAIbHAS CUCTEMA PELIEHUM.

OIIK-3

Hroro
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2 Bekropnas
anreOpa

CkaJisipHble U BEKTOpHbIE Beln4YuHbI. [loHsATHE
BEKTOPA, JIMHEWHbIE ONEpaLUU HaJl HUMHU U UX
cBoicTBa. JInHetHas KOMOWHAIINUS BEKTOPOB.
PasmepHOCTH 1 6a31C BEKTOPHOT'O POCTPAHCTBA.
JIluHeiiHas 3aBUCUMOCTb BEKTOPOB. Pasznoxenue
BekTopa 1o 6asucy. [Ipoeknus BekTopa Ha OCb.
PasnosxeHnne BEKTOPOB 110 OpTaM KOOPIANHATHBIX
oceil. JInHelHbIe onepaluy HaJl BEKTOPAMHU B
KoopanHaTHOH popme. CKansipHOE POU3BeIeHUE
BEKTOPOB, €r0 CBOMCTBA. BrIpaxkeHue CKalIsIpHOTO
IIPOU3BEICHUSI BEKTOPOB YEPE3 UX KOOPAUHATHI.
[IpunokeHns CKalsIpHOIO MPOU3BEICHHUS.
BekropHoe nmpousBeieHne BEKTOPOB U €TI0
CBOMCTBA. BeIpaxkeHue BEKTOPHOTO IPOU3BEAECHUS
BEKTOPOB 4epe3 UX KoopauHatsl. [Iprioxenus
BEKTOPHOr0 npou3ssesieHus. CMenanHoe
IIPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.
BrIpaxeHnue cMenaHHOro npou3BeAeHUS BEKTOPOB
yepe3 uX KoopAuHaThl. [IpuinoxkeHus cMemaHHoro
IIPOU3BEICHHUS.

OIIK-3

Hroro

3 DneMeHTEl
AHAJIIUTUYECKOU
TEOMETPHH

CucremMbl KOOpAUHAT. Y paBHEHHUE JTUHUH HA
IUIOCKOCTH: MPSAMOYTOJIbHAS, noJisipHast. CrocoOsl
3aJJaHMs JIMHUY Ha TUI0CKoCTH. O01ee ypaBHEHHE
JIMHUY TepBoro nopsjaka (mpsmoii). Croco6sl
3aJaHus ypaBHEHMS NPSAMOil Ha mockocT. Obiiee
YpaBHEHUE JIMHUU BTOPOTro nopsaka. OKpyKHOCTb.
Onnunc. [Tapabona. 'unep6ona. YpaBHenue
MOBEPXHOCTHU B pocTpaHcTBe: CrocoOb! 3aaaHus
IJIOCKOCTH B IIPOCTPAHCTBE. Y paBHEHUE JINHUU B
npoctpancTBe: CriocoObl 3a1aHus PSIMOU B
pocTpaHcTBe. B3anmHoe pacnonoxeHue npsiMon
U IUIOCKOCTH B npocTpaHcTse. [loBepxHOCTH
BTOPOT'O MOPSAKA.

OIIK-3

Hroro

4 KoMmiiekcHbIe
qucia

OmnpeneneHue U reOMETpUIECKast MHTEPIPETALINS;
apudMeTrHKa KOMIUICKCHBIX YnCen; anredpa
KOMIUIEKCHBIX YHCEeT

OIIK-3

Hroro

Hroro 3a cemectp

16

Hroro

16

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHMEe MPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HaszBanus
pazzesnoB (Tem)
JUCIUILTAHBI

HaumeHoBaHue npakTUYECKUX 3aHITUI
(cemuHapoB)

TpynoemMKocTsb,
q

dopmupyemble
KOMIIETEHIIUU

1 cemecTp
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1 JIunerinas
anreOpa

Martpuiel 1 onepanuu HajJl HUIMU: TIOHATHE
MAaTpHUIIbl, BUJIbI MATPUL], YMHOKEHUE MaTPULIbl HA
YHUCIIO, CII0KEHNE MAaTPHUL, YMHOKXEHUE MaTPHLL.
Onpenenureny KBaApaTHBIX MaTPULL U UX
cBoiicTBa. MUHOpBI U anredpanveckue
nononHenus. OdbpatHas marpuna. Haxoxnenue
o0paTHBIX MaTpull. Pemenne MaTpiuuHbIX
ypaBHEHU. PaHT MaTpubl 1 METOBI €70
BBIUMCIICHUS. DJIeMEHTapHbIe TPpeoOpa3oBaHus
MaTpuL.

OIIK-3

Kontponbnas padota Nel

OIIK-3

CucremMpl TMHENHBIX YPABHEHUI: OCHOBHBIE
MOHATHS U onpeeneHus. Cucrema n TMHEWHBIX
ypaBHEHHUH C n HEU3BECTHBIMHU. MeTo1 00paTHOI
MmaTpuisl 1 popmyinel Kpamepa. Metox [Maycca.
CucremMa m JTMHEMHBIX YPaBHEHUH C N
Hen3BeCTHbIMU. CHCTEMBI IMHENHBIX
OJHOPOJHBIX ypaBHeHUN. DyHIaMEHTAIbHAS
CUCTEMA PEIICHUM.

OIIK-3

KonTponbnas padorta Ne2

OIIK-3

Htoro

16

2 BekropHas
anredpa

CkansipHble U BEKTOpHbIE Bel4UHbL. [loHsTHE
BEKTOPA, JIMHEHWHbIE OIlEpalli HaJl HUMU U UX
cBoiicTBa. JInHeliHast KOMOMHALUS BEKTOPOB.
Pa3mepHOCTh 1 6a3uC BEKTOPHOTO MPOCTPAHCTBRA.
JIuneiinas 3aBUCUMOCTB BEKTOPOB. Pa3noxenue
BekTopa 1o 6asucy. [Ipoekius BeKTopa Ha OCh.
Paznoxxenue BEKTOPOB 110 OpTaM KOOPAUHATHBIX
ocell. JInnelHble onepauuy HaJl BEKTOPAMU B
KoopauHaTHOU dopMme. CKansipHOE IPOU3BEICHUE
BEKTOPOB, €r0 CBOMCTBA. BhIpaxkeHne CKaIspHOIo
MIPOU3BECHUS BEKTOPOB U€pe3 UX KOOPAUHATHI.
[IpunoxeHus CKaIsIpHOro NPOU3BEICHUS.
BekropHoe npousBeneHne BEKTOPOB U €10
CBOMCTBA. BrIpakeHrE BEKTOPHOIO IPOU3BEACHUS
BEKTOPOB YEPE3 UX KOOpAUHATHL. [Ipunoxenus
BEKTOPHOTIO Mpou3BeieHus. CMenaHHoe
MPOU3BEJCHUE BEKTOPOB U €r0 CBOKCTBA.
BripaxkeHne cMEaHHOro Mpou3BEAEHUS
BEKTOPOB 4YEPE3 UX KOOpAUHATHL. [Ipunoxenus
CMEILIAHHOTO ITPOU3BENECHUS.

12

OIIK-3

KonTponbhast padorta Ne3

OIIK-3

Htoro
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3 DieMeHThl Cucrembl KOOpIUHAT. Y paBHEHUE JTUHUU HA 6 OIIK-3
AQHAJTUTHYECKOW |TUTOCKOCTH: MPSIMOYTOJIbHAsL, oJsipHasi. CriocoObl
reOMETpUHU 3a/laHusl JIMHUM Ha T10cKocTH. OO0Iee ypaBHEHIE
JMHUU TIepBOTO mopsiaka (mpsmoii). CriocoOsr
3aJJaHHs yPaBHEHHS MPSIMOM Ha TIIOCKOCTH.
OO1m1ee ypaBHEHHE JIMHUU BTOPOTO MOPSIKA.
OxpyxHocTtb. Jmmurnc. [lapabomna. 'unepbomna.
Kontponbnas padota No4 2 OIIK-3
YpaBHEHHE TIOBEPXHOCTH B IIPOCTPAHCTBE: 8 OIIK-3
CrniocoOblI 3a/1aHMs MJIOCKOCTH B IPOCTPAHCTRBE.
VYpaBHeHHe JMHUU B TpocTpaHcTBe: CrocoOb!
3aJjaHus IPSAMOI B pocTpaHcTBe. B3aumHoe
pacroio’keHue MpsIMOM U IIIOCKOCTH B
npocTpaHcTBe. [IoBepXHOCTH BTOPOTo MOpsIKa.
KonTponbnast padora Ne5 2 OIIK-3
Hroro 18
Hroro 3a cemectp 48
Hroro 48

5.4. JlaGopaTopHble 3aHATHS

He npeaycmoTpeHo yaeOHBIM IIIIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM IIIaHOM

5.6. CamocTosiTesqIbHas1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabmua 5.6 — Buabl caMocTosITeNIbHOM paboThl, TPYA0EMKOCTh U (pOpMHUpyeMble KOMIETEHIIMH
Haspanus .
Bunsl camocrostensHon | Tpynoemkocts, | dopmupyembie
pa3zeioB (TeM) @DopMBbI KOHTPOJIS
paboTsl q KOMIIETEHIIU U
JUCLUIIMHBI
1 cemecTp

1 JInneiinas IToaroroska k 3auery 6 OIIK-3 3auér

anrebpa [Togroroska k 4 OIIK-3 Kontponbnas
KOHTPOJILHOM paboTe pabora
IloaroroBka x 6 OIIK-3 TectupoBanue
TECTUPOBAHUIO

Hroro 16

2 BekropHas [ToaroroBka k 3auety 4 OIIK-3 3auét

anrebpa [ToaroroBka k 4 OIIK-3 KonTtponbsHas
KOHTPOJIBHOU paboTe paborta
IToaroroska k 4 OIIK-3 TectupoBanue
TECTUPOBAHUIO

Hroro 12
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3 DieMeHThl [ToaroroBka k 3auery 4 OIIK-3 3auét
AHAJIMTUYECKOU IMoaroToBka K 4 OIIK-3 KoHTponpHas
IrCOMETpUH KOHTpPOJIbHOM paboTe pabora
IToaroroska k 4 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 12
4 KoMmiiekcHbIe [ToaroroBka K 3auerty 2 OIIK-3 3auéT
qucia IloaroToBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 4
Hroro 3a cemectp 44
Hroro 44

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
NEeSATENIbHOCTH MPEICTABICHO B TabmuIe 5.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB
3aHATHI

Bunel yueOHOM nesTeNbHOCTH

DopmMupyemMble KOMIIETEHLIMU DopMBI KOHTPOJISL

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

OIIK-3 + + + 3auért, KonTponbHas pabora,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muua 6.1 — bamibHbIE OLIEHKH

N . | MakcuManbHbIN 6ai
MakcumanbHbII MaxkcumanbHbIN
3a MepHoJ MEXTY Bcero 3a
DOpMBI KOHTPOJISI 6ayn Ha 1-yr0 KT ¢ OaJi 3a mepuoI
2KT u Ha KoHeIL CEMECTp
Hayaja ceMmecTpa mexay 1KT u 2KT
cemecTpa
1 cemecTp
3auét 5 10 10 25
KoHnTtponbHas padota 10 20 20 50
TectupoBaHnue 5 10 10 25
Htoro makcumyM 3a 20 40 40 100
nepuo.
Hapacratomum utorom 20 60 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aIOB B OLICHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymMMbl OaioB Ha naty TK
Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMabHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

CornacoeaHa Ha noptane N2 56111 8




[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyI0BJIETBOPUTENIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (meynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHAas IMTEpaTypa

1. Jluneiinas anreOpa. AHanuTU4eckas reomeTpusi: YuedHoe nocodue / A. JI. Marasunnukosa, JI.
N. MarazuanukoB - 2010. 176 c. [DnekTpoHHBIU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/2244.

2. Bricmag matemartuka I. [IpakTukyMm mo nuHeHHON anreOpe W aHAIUTHUYECKOH TeOMeTpHH:
Yyebnoe nocobwue / JI. 1. Marasunnukos, A. JI. Marazunnukosa - 2007. 162 c. [DnekTpoHHBIH pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/37.

3. Jluneitnas anre6pa. Bekrtopnas anre6pa. Ananutudeckas reometpust: Kype nexunmii / U. 3.
'punmnon - 2019. 128 c¢. [DnexktpoHHBUH pecypc]: — Pexum npocrtryna:
https://edu.tusur.ru/publications/8974.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. ITucemennsiit, mutpuii TpodumoBud. KoHcmekT neknuii mo Beiciiei marematuke. Y. 1 :
Tpunmare mectsb Jekiui : . - M. : Aiipuc-Ilpecc , 2006. - 279[9] c. (nanuune B 6unbauorexe TYCVYP - 53
9K3.).

2. T'unp, JI. b. COopHUK 3a/1a4 O MaTeMaTHKe [ DIEKTpOHHBIN pecypc]: yuebHoe nocodue / JI. b.
I'mb, A. B. TumenkoBa. — 2-¢ u3a. — Tomck : TITY, 2016 — Yacts 1 : JIuneitnas anre6pa. BekropHas
anrebpa. Ananutuueckas reometpus — 2016. — 135 ¢. — ISBN 978-5-4387-0669-4. — Tekcr :
ANIEKTPOHHBIN // JIaHb : DJIEKTPOHHO-OMONMMOTEYHAsT cUcTeMa. [ DIEeKTPOHHBIA pecypc]: — Pexum
nocryta: https://e.lanbook.com/book/107753 .

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

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

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

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUaromuXCst
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 UHBAIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCIPUATHS WH(OPMALIUH.

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.
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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.

7.4. CoBpeMeHHbIe TPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI UIS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, TOMEIIEHUE IS TPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALIUH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOM
atrectanuu; 634045, Tomckast obnacts, T. Tomck, yi. Kpacnoapmetickas, n. 146, 311 ayg.

Onucanue nMeroLerocss 000pya0BaHus:

- nTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tymba s noknnagumka;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Microsoft Office 2013;

- Windows 10;

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCHIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCITOIOKEHHBIE TI0 aJpecam:

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

- 634045, Tomckas ob6nacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

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

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;
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- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHHe TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 JIuneitnas anredpa OIIK-3 3auér IIepeyens BOnpoCcoB 11t
3aueTa
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHBIi IEpeYeHb
TECTOBBIX 3aJaHUN
2 BekropHas anre6pa OIIK-3 3auér IIepeyens BonpocoB 11t
3aueTa
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabota BapUAHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
3 DneMeHTBl aHAIUTUYECKON OIIK-3 3auér IIepeuyens BonpocoB 11t
TEOMETPUU 3aueTa
KoHTtponbHas [IpumepHBIil nepeueHb
pabota BapUaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
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4 KoMILIeKCHBIE YUCIIa OIIK-3 3auét [Tepeuens BOIIPOCOB 1Jist
3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(opMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE cojieprKaIue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[kana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINU

2 He nMeet He0OXOAMMBIX MTPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TipeicTaBeHnid. O0yJaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX M 3HAET, K KAKUM UCTOYHHUKAM HY>KHO
oOpaiuarbcs A1 60jee 1eTalIbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |U3YUEHHBIH 3JIEMEHT COAEPKAHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, TUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
IECUCTBUAX.

CornacoBaHa Ha noptane Ne 56111 12



4 (xopotio)

3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIEKTUBBI Pa3BUTHUSI 1 OCOOCHHOCTH JIJIsl pa3HBIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO)

3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IepPKaHUsI CUCTEMHO, TPOU3BOJIBHO U 1I0Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKa3bIBask CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTUMHU 3JIEMEHTaMU COJIEp>KaHuUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KaHUU JUCIUILTUHBL.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

1. 3 . 0 0 35
Ecnu onpenenurens paseH 5 TO ONpenenurens | b 3 34| paseH ...
-6 a 33
2. OHpEﬂEﬂHTCJ’[L Marpullbl OCTaHETCs oe3 H3MCHCHHUA, CCJIIH ...
|. nepecTaHOBUTL MECTAMU JIBE CTPOUKH 2. TPAHCTIOHMPOBATH MATPHILY
3. npubaBuTh K Kakoii-nubo cTpoke 4. yMHOXHTb HEKOTOPYIO CTPOKY Ha
JPYTYIO CTPOKY, YMHOMKEHHYIO Ha J06oe YHUCaIo

moboe YHCJIO, OTIIHYHOE OT HYIIA.

3. Ykaute COOTBETCTBUE MEKY OMPEACTUTENIEM MATpHULbl U PE3YJIBTATOM €r0 BBIYUCIICHHS

6
1.1
2

A.-20

(= Y
o O W

1 5 2 4 6 4 2.1
2.3 15 4 3.0 3 3 410 -4 3
2 10 4 0 0 5 0= ]
B. 60 C.-30 D. 30 E. 0

2x, =x,+x,=-1

Jana cucrema IMHEIHbIX ypaBHEeHHWH 4 3x, +2x, —3x, = 0. Toraa marpuunas Qopma 3anucu HToi

X +3x, —4x; =4

CHCTCMBI HMCET BH...

-1

1L{3 2
13
2 3

a1 2
1 -3

5. Jlausisextopst @ =i —2j+3k u b =i +3] — 4k . Torna muneiinas komounauus —2a — b

(-1 oie ol
Jx 1= 0 21 2 3 -(xI x, x;)=(—l 0 4)

3 4 1 -3 -4

x) (-1 2 -1 1 -1
1x|=| 0 403 2 -3|(x, x, x)=|0

X 4 1 3 -4 4

9THX BEKTOPOB UMEET BHU] ...

o —i+j-2k

o -—3i—j-10k
o -3i-j+2k
o -3i+j-2k
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6.

10.

11.

W=

._.
SN A

11.
12.
13.

14.
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Kakue u3 cnenylomux yrep:kaeHunii BepHbl?
e Bexropbl Ha3pIBAKOTCA PABHBIMH, €C/IM PABHbBI MX [UIMHBI,

e PasHOCTBIO BEKTOPOB @ H b Ha3bIBAETCA TAKOI BEKTOP. CyMMa KOTOPOTO ¢ BEKTOPOM b
paBHa BEKTOPY a;

o Jlnnuoii HenyneBoro BekTopa AB HasblBaeTCA JUIHHA OTpe3ka AB;

e TIpOTHBONONOKHEIE BEKTOPbI PABHEL,

e Bekropsl, Jiexkalue Ha JBYX NPAMbIX, TIEPIEHIUKYIAPHBIX K OJIHO IJIOCKOCTH,
KOJUTHHEAPHBL.

e BeKrops! HA3BIBAIOTCS KOMILJIAHAPHBIMI, €CJIH TIPH OTKJIAABIBAHUH HX OT OJHOM U TOil e
TOYKH OHHU OYJIYT JIexkaTs B OJIHOI MJIOCKOCTH,

BeKTopHOE Npou3Be/IeHIe BeKTOpOB @ =2i +3j+5k u b =7 +2j +k pasho ...

o —Ti+3j+k
e |3
o —T7i-3j+ k
o -Ti+3j-k
o —T7i-3j-k
2 2
Kakast kprBast Ha IJIOCKOCTH 3a/1aeTcsl ypaBHEHUEM ry +% =1

®  OKPYXHOCTh
* 3umMNc

e napadona

e rumnepbona

Eciu ypaBHeHUe OKpYKHOCTH uMeeT BHI (x —3)° +(y—35)* = 36. To ero uenrpom C u
paanycoM r SIBISIOTCS ...

o C-3-5) L ¢
oy
€G3, r=36

. C(73’75), r=36

)

x
DKCLEHTPUCHTET rurnepoossl —;

=1 pasen 1,25. Toraa felcTBUTENbHAS NIOJIYOCh PABHA ...

025
4

4
05

e o

VKaKHTe PacroiokeHne IIOCKOCTH B IPOCTPAHCTBe, 3a1anHoil ypaBHernueM 4 —5x =0
e qockocTh yOz

® [apauielibHa IJIOCKOCTH yO.'
® [lapajuie/ibHa IJI0CKOCTH x0:z
® [apajuie/ibHa OCH Ox

9.1.2. IlepeyeHb BONMPOCOB JIsl 3a4eTa

. IlonsTe maTpuubl, BUIbI MaTpull. [{elicTBUA HaQ MaTpUIIAMH.

Onpenenuteny BTOPOro U TpeTbero nopsaka. Mx Berancienue.

[Tonsitue anredpanvyeckoro AOMOJHEHUS U MUHOpPaA K 3jeMeHTy. CBs3b MEXIy HUMHU.
Brruncnenue onpenenuTens pa3iokeHUeM Mo CTPOKE UIIH CTOJOIY.

CBolicTBa ONpeIeIUTENCH.

OOpatHas MaTpulla U €€ BBIYHUCIICHHE.

Panr matpuiiel. Teopema 0 6a3ucHOM MUHOPE U €€ CIICACTBUSI.

Cuctembl TUHEHHBIX ypaBHeHUN. Kinaccudukanus cucrem.

MartpuvHas 3anich CUCTEM JTMHEHHBIX HEOTHOPOAHBIX YpaBHEHHUI. MeTo 1 00paTHOM MaTpHUIIHI.

Meron Kpamepa.

Meron lNaycca.

Cxema penieHus MPOU3BOJIHBIX CUCTEM JTMHEIHBIX HEOAHOPOIHBIX YPaBHEHHIH.

OZIHOPOAHBIE CUCTEMBI TUHEUHBIX YPaBHCHUH.

Cxkanspsl ¥ BeKTOpbl. ['eomMeTpuueckoe omnpesesaeHrne BEeKTOPOB U JUHEHHbIE ONepaluy Haj
HUMHU.

Jluneiinas komOMHAIMSA BEKTOPOB. BEKTOpHBIN 0a3uC Ha TNIOCKOCTH, B TIpocTpaHcTBe. [lekapToB
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15.

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

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

32.

33.
34.

35.

6azmuc.

Anrebpandyeckoe omlpejelieHue BEKTOPOB M JHUHEHHBIE ONepaluyd HaJ BEKTOpaMHU B
KOOpJUHATHOU (hopme.

CxalisipHOE MPOU3BE/ICHHE BEKTOPOB, €r0 CBOWCTBA.

[TpunoxeHus CKaIsipHOrO MPOU3BEICHUS.

BektopHoe nmpousBeieHre BEKTOPOB U €r0 CBOMCTBA.

[TpunoxeHus BEKTOPHOTO MPOU3BEICHUS.

CMenaHHOe MPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.

[TpunosxeHus BEKTOPHOTO MTPOU3BEICHUS.

Paznuunbie criocoObl 3aaHus TPSIMOM Ha TIOCKOCTH.

Yron Mexay HpsSMbIMHU. YCIOBHE MapajjiebHOCTH M MEPHEHAUKYIIPHOCTU MPIMBIX.
PaccTosiHue OT TOUKH 10 IPSMOM.

OKpY>KHOCTb. DJIIUIIC.

['unepOoura.

[Tapabomna.

VYpaBHEHHE [IIOCKOCTH, MPOXOAIIECH uepe3 TOUKY MEePIeHAUKYIIIPHO BEKTOPY.

OO0miee ypaBHEHHE IJIOCKOCTH (YaCTHBIE CITyYau ).

VYpaBHEHUE ITOCKOCTH, MPOXOASAIIEH YEPE3 TPU TOUKH.

VYpaBHEHHE IIJIOCKOCTH B OTPE3KaX.

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

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

OO0me ypaBHEHUS IPSMOM.

Yron Mexay HOpsiMbIMU. Y CJIOBHE MapaiebHOCTH U MEPHEHAUKYISIPHOCTH NPAMBIX B
MIPOCTPAHCTBE. Y CIIOBUE PACIIONIOKEHHUS ABYX MPSIMBIX B OTHOM IMIIOCKOCTH.

B3anmHoe pacnonoxeHue npsiMod U IIIOCKOCTH B MTPOCTPAHCTBE.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

. ManI/II_U:I " omnecpanuu HaJl HUMU: [TOHATUC MAaTPUILIbI, BUAbl MAaTPULl, YMHOXCHUC MATPUIILI HA

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

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

CkansipHble U BEKTOpHBIE Beau4MHbL. [IoHATHE BEKTOpA, TMHENHHBIE ONEPALlMM HaJ HUMHU U UX
cBoiicTBa. JIuHeliHas KoMOUHAIMs BEKTOPOB. PasMepHOCTh 1 6a31C BEKTOPHOTO MPOCTPAHCTBA.
JluneitHast 3aBUCUMOCTh BEKTOPOB. Paznoskenue BekTopa o 6azucy. [Ipoekuus BekTopa Ha OCh.
PasnoxeHue BEKTOPOB 110 OpTaM KOOPAMHATHBIX OCeW. JIMHEHbIE Oonepaluu Hal BEKTOPaMHU B
KoopauHaTHOU (opme. CkalsipHOE NMPOU3BEIECHHE BEKTOPOB, €ro CBOWCTBA. Bripakenue
CKJIIIPHOTO IPOU3BEAEHUS BEKTOPOB uUepe3 UX KOOpAMHATHI. [IpUI0oKEeHHS CKaIApPHOIO
[IpOU3BEACHUA. BEKTOpHOE IPOU3BENCHUE BEKTOPOB U €r0 CBOMCTBA. BrIpaskeHre BEKTOPHOTO
IIPOU3BEACHUS BEKTOPOB 4e€Pe3 UX KOOpPAUHATHL. [IpHiIOoKEeHUsS BEKTOPHOTO IIPOU3BEACHUS.
CMeniaHHOE ITPOU3BEACHUE BEKTOPOB M €r0 CBOWCTBA. BbIpaskeHNEe CMEIAaHHOTO ITPOU3BEACHHUS
BEKTOPOB 4Yepe3 UX KOOpAUHATHIL. [IpritoxkeHus CMEIaHHOrO IPOU3BEICHHU.

CucTtembl KOOpAMHAT. Y paBHEHHUE JIMHUU HA TUIOCKOCTH: MPSAMOYTOJIbHas, nossgpHas. CriocoObl
3aJlaHus JIMHUU Ha ockocTu. O01Iee ypaBHEHUE JIMHUU TIEPBOTo nopsiaka (mpsimoit). CriocoObt
3a/laHusl YpaBHEHUs MpsMOil Ha muiockocTu. OOmiee ypaBHEHUE JUHUHM BTOPOTO IMOPsIKa.
OxpyxHOCTb. Dmnurnc. [Tapabomna. 'unep6ona.

YpaBHEHHE MOBEPXHOCTH B mpocTpancTBe: CrocoObl 3a7aHusl MIOCKOCTH B NMPOCTPAHCTBE.
VYpaBHeHue NTMHUM B npocTpancTBe: CrocoObl 3a1aHus MPsAMOM B MpOCTpaHCTBE. B3aumuoe
PacCIIOJIOKEHUE IIPSIMOM U INIOCKOCTHU B IIpOCTpaHCcTBE. [I0BEpXHOCTH BTOPOro MOPSAAKA.

9.2. MeTonnueckne peKOMeHIalUN
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0nwie 9.2.

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

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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