MMWHOBPHAYKH POCCHUUA
Borkunckuii guamnan
®enepanbHOe rocyIapcTBeHHOE 0I01KeTHOe 00pa3oBaTeIbHOE YUpeKIeHHe
BbICHIEr0 00Pa30BaHUNA
«MkeBCKHMI rocy1apcTBeHHbIH TexHuYeckui ynusepcuter uMmend M.T. Kainamnukosa»
(®I'bOY BO «MxkI'TY nmenn M.T. KajlainHuKoBa»)

AT CVTREPXKTAIO
lupextoh

HN.A. Jlarsii0B

;,r Hrong 2020 T.

Pabouasi nporpamma

Tlo nucrmrutnne: Jluneiinas ajareopa

s criennaiibaoctu: 24.05.01 «[IpoekTupoBaHue, MPOU3BOJICTBO U DKCIUIVATALIMS PAKET U PAKETHO-
KOCMHUUYECKUX KOMIUIEKCOBY,

crnenranu3anysa «PakeTsl ¢ paKeTHBIMM JBUTaTEISIMU TBEPAOTO TOILIMBAY

dbopma oOyudeHus: Ounas
OO61ast TpyA0€MKOCTb IUCHUIUIMHBI COCTaBIISIET: 3 3aYETHBIX eIUHUL(BI)
Bug yuebHoit paboThl Bcero CemecTtpsbl
4acoB 1

KonTakTHble 3aHsATHS (BCEro) 34 34
B ToM uncie: - - - - -
Jlexun 18 18
[Tpaktnyeckue 3anstus (I13) 16 16
Cemunapsl (C) - -
JlaGopatopusbie padotsl (JIP) - -
CamocrosiTejibHasi pa6oTa (Bcero) 38 38
B ToM uucne: - - - - -
Kypcogoii mpoekt (pabota) - -
Pacuetno-rpaduueckne paborsl/KTP - -
Pedepar - -
Jlpyeue 6udvl camocmosimenvhoil pabomol 38 38
Bun nmpoMexyTodHoO# arTecTanuu (3a4eT, 3K3aMeH ) Ix3-36 3:;(;-
OO61mast TpyA0eMKOCTh yac 108 108

3a4. efl. 3 3




Kadenpa EctecTBeHHble Hayku U HHGOPMAIIMOHHbBIE TEXHOJIOTUU

CocTaBuTeNb CentsaxoB Kupumi bopucoBud, K.T.H., JOIIEHT

Pabouas mporpamMma cocTaBiieHa B COOTBETCTBUHU C TPEOOBAHUAMU (e1epaIbHOr0 TOCYAapPCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa BRICIIEr0 00pa30BaHMs U paccMOTpeHa Ha 3aceaanuu kadenpst EHUT

[Tporoxon ot 30 utons 2020 1. Ne 2

3aBenyromuii kadeapoit 7P N—

30 urous 2020 r.
COI'JIACOBAHO
KomnmgecTBo yacoB paboueii mporpaMmbl U OPMUPYEMBIC KOMIIETCHIIMH COOTBETCTBYIOT YU4EOHOMY IIaHY

cneruansHoctu 24.05.01 «IIpoexkTrpoBanue, MPOU3BOJICTBO U IKCILTyaTallUsl PAKET U PaAKETHO-
KOCMHMUYECKHX KOMIUIEKCOBY, crienuanu3aius «PakeTHO-KOCMUYECKHEe KOMIIO3UTHBIE KOHCTPYKIIHI

[Ipencenarens yuebno-metoauueckoit komuccuu no YI'CH 24.05.01 «IIpoektupoBaHue, Mporu3BOJICTBO U
JKCIUTyaTaIMsl PAKeT U PAKETHO-KOCMUYECKUX KOMIUJIEKCOBY, Ceruanu3aius «PakeTHo-kocMudeckue
KOMITO3UTHBIE KOHCTPYKLIUM.

®.A.YpazbaxTHH

01.06 2020 r.

PykoBoauTens 00pa3oBaTeIbHON IPOTPaMMBI
®.A. YpazbaxTun

01.06 2020 r.



AHHOTanus K JUCHUILIHHE JfluHeitHan anre6pa

Haszeanue modyns JluHenHan anre6pa
Homep 92 | Akademuueckuii 200 2018/2019 | cemecmp | 1
Kagheopa EHul1T Ilpozpamma | 24.05.01 «IIpoexTrpoBaHue, MPOU3BOJICTBO U IKCILTyaTalus pakeT U pakeTHO-
KOCMHUYECKHX KOMIIJIEKCOBY, crienuanu3anus «PakeTsl ¢ pakeTHBIMU
JIBUT'aTEJIIMH TBEPJIOTO TOIIJIMBAY
Cocmagumeis CentsakoB K.b., K.T.H., TO1IEHT
ILenu u 3a0auu Hean: wu3yunth (QyHIAMEHTAIBHBIE OCHOBBI BBICIIEH MaTEMaTWKH; IOMYYWTh HABBIKM PEIICHUS
OucCyuUNIUHbI, MaTEeMaTHYECKHX 3aJa4 U3 OOIIECHHKEHEPHBIX U CIIECIUATBHBIX JUCIUIIINH MPOQHIIS.
OCHOGHbIE MeMbl 3apaumn: oOydeHne CTyICHTOB paboTe C OCHOBHBIMH MaTeMaTHUECKUMHU OOBEKTaMH, HOHITHSIMH, METOAAMH,
a Tarxoke 3HAKOMCTBO C PA3IMIHBIMHU NMPHIOKCHUAMH 3THX METO/IOB.
3HaHuA: TUHEHHOU anreOpsr;
YMeHHs: IPUMEHITh MaTeMaTHIECKUE METOBI AJIsl PELICHUS IPAKTHUECKHUX 33]a4;
HaBsbIku: BnajgeTh METOAAMU PELICHUS aNreOpanyeckuX ypaBHEHHH.
Jleknum (ocHOBHBIE TeMbl): CHCTEMBI JIMHEHHBIX anreOpanvyeckux ypaBHeHHH. JIMHEiHbIE mpocTpaHCcTBA U
orepaTopbl. EBKIMIOBEI IpocTpaHcTBa. BeKTOpHI.
IIpakTHyeckne padoTsl: [IprnoOpeTeHre HaBBIKOB CAMOCTOSTEILHOTO PELICHHS MaTeMaTHUECKHUX 3a1a4.
OcHoenasn 1. bepesuna H. A. Jluneiinas anre6pa [DneKTpoHHBIHN pecypc] : yuebHoe mocodue. — DIEKTPOH. TEKCTOBBIE
aumepamypa nanneie. — CapartoB: Hayunas kuura, 2019. — 125 ¢. — 978-5-9758-1741-9. — Pexum goctyna:
http://www.iprbookshop.ru/80988.html. 2. Enbkun A. I'. JIuneiinas aare6pa u aHaTUTHYECKAs TEOMETPHS
[DnekTponHsIt pecypc]: yueOHoe mocodue. — DISKTPOH. TEKCTOBBIC naHHbIe. — CapaToB: By3oBckoe
obpazoBanue, 2018. — 95 ¢. — 978-5-4487-0325-6. — Pexxum nocryma:
http://www.iprbookshop.ru/77939..html. 3. Maremaruka. Jluneiinas anrebpa [ DneKTpoHHBIH pecypc]:
yuebHoe mocooue / B. P. Axmerranuesa, JI. P. lansytouaoBa, M. U. TangyTanHOB. — DIEKTPOH. TEKCTOBBIS
narHabeie. — M.: Poccwuiickuii rocyaapcTBeHHBIH yHIBEpcHTET mpaBocyaus, 2017. — 60 ¢. — 978-5-93916-
552-5. — Pexxum poctyma: http://www.iprbookshop.ru/65863.html.
Texnuueckue CTaHAAPTHO 000pyI0BaHHAS JICKIIMOHHAS Ay AUTOPHS. AyIUTOPHS C IIPOSKTOPOM.
cpeocmea

Komnemenyuu Ilpuodpemaromcea cmyodenmamu npu 0C60eHUU MOOYA

O6uwexynomypnsie | OK-2. CriocoOHOCTh HCIIONB30BaTh 0a30BBbIC ITOJIOKEHUS MAaTEMaTHKH, €CTECTBEHHBIX, T'YMaHHUTAPHBIX H
SKOHOMHYECKHX HayK IpPH pEIIeHHH COUMAIbHBIX M mpodeccnoHanbHbIX 3azad. OK-3. CnocobHocTh
KPUTHYECKH OLICHUBATh OCHOBHBIC TEOPUH 1 KOHIIEIIINN, TPAHUIBI MX IPUMEHEHHSI.

[Ipogpeccuonansnoie | OIIK-2. TloHnmanue poiaM MaTeMaTHYeCKMX W €CTECTBEHHOHAYYHBIX HAyK M CIIOCOOHOCTBIO K
MIPUOOPETEHNI0 HOBBIX MAaTEMaTHYECKUX M €CTECTBEHHOHAYUYHBIX 3HAHHUH, C MCII0JIb30BAHHEM COBPEMEHHBIX
00pa3zoBaTeNbHBIX W MH(OOPMALMOHHBIX TEXHOJIOTHH, CIIOCOOHOCTBIO HCHOJIB30BaTh B NMPOQECCHOHATHHON
JEATEIbHOCTH 3HAHWS M METOJBI, NOJYYEHHbIE NPH W3YyYEHWH MaTeMaTHUeCKHX W eCTECTBEHHOHAYYHBIX
mucuuiuinH (Moayieit). OIIK-3. CriocoOHOCTh aHANINM3UPOBAThH MOJUTHYECKHE U COLMAIbHO-3KOHOMHYECKHUE
po0JIeMbl, TOTOBHOCTBIO HCIIOJIB30BaTh METO/bI TYMaHHUTAPHBIX U COLMAJIbHO-IKOHOMHUYECKHX JMCIMILUINH
(Momyneit) B mpodeccuonanshoi aesreapbHocTH. OIIK-6. ['OTOBHOCTP K KOMMYHHKAIlMM B YCTHOW H
MUCbMEHHOH (OopMax Ha PYCCKOM M HWHOCTPAHHOM SI3bIKAX [UIs PEUIeHUs 3a1ad MpoQecCHOHaNbHON
JIeSTeIbHOCTH.

3auemmnuvix Dopma npoge-oenus Hexyuu IlIpakmuueckue Jlabopamopuuie CamocmoamensHan

eounuy 3 3anamuil 3aHaAmus pabomul paboma
Bcezo uacoe 72 18 16 — 38

Buowt Judh.3au KII/KP | Ychosue Ilonyuenue Dopma nposedenusa | IlonroroBka K KOHTPOJIbHBIM U

KoHmpoasn | /3au/ k3 3auema orMmerku 3,4,5 | camocmoamenvhou MIPaKTUIECKUM padboTam,

Gopmwt OK3. - OUCUUNTUHDL padbompl HOJTOTOBKA K DK3aMEHY .

Ilepeuenv mooyneii, 3nanue KOMopvIx Marematuka (cpeanee (moaHoe) obriee 00pa3oBaHUe).

Heo0X00UMO ONA U3yUeHus OUCHUNTIUHDI



http://www.iprbookshop.ru/80988.html
http://www.iprbookshop.ru/77939..html

1. lesn 1 3a7a4 TUCHHUILIHHBI

He.]'l]:IO npenoaaBaHusa JUCHHUIUIMHBI ABJISICTCA TO3HAKOMUTDL CTYACHTOB C OCHOBHBIMU IMOHATUAMU
JIMHEHHOM anre6pbl, Kak O,I[HOfI u3 (bYHI[aMeHTaJ'IBHBIX COCTaBJIAIOIIUX MaTeMaTU4eCKOM IIOAIrOTOBKH
crienuajauncTra.

3apauM JUCHUIUIMHBI: W3YYUTh 0a30BBIC TOJIOKEHUS M JUIAKTHYCCKHUE €IUHUIIBI JTMHEHHOM
anreOpsl B 00beMe, COOTBETCTBYIOIIEM IPOrpaMMe JTUCIIUILTHHBIL.

B pe3yiIbTaTe U3y4YCHUA JUCLHUIIIMHBI CTYACHT JOJDKEH:

3HATb: OCHOBHBLIC IIOHATHUA W MCTOJbI JIMHEHOM anre6p51, CBA3BIBAIOIIMEC MATCMAaTHYCCKHEC
MOHATHS ¢ 00BEKTAMH OKpPY’Karoliero M1upa U IoMoraroie B OCBOCHUU JAPYyIrux AMCLUIIINH,

yMeTh. COCTaBJISITh MAaT€MATHUYECKUE MOJIENIU, UCIOJIb3YS IMOJYYEHHBbIC 3HAHUS IO JUCHUIUIMHE,
pemarh 3a1a4u U3 00J1aCTH JUCITUTUTHHBI;

BJIAI€Tb: HAaBbIKAMU IMPUMCHCHHSA OCHOBHBLIX TCOPCTHYCCKUX IMOJIOKCHUN JIMHCHHOM aJIF€6pI)I K
PCUICHNUIO KOHKPCTHLBIX 3aaa4.

2. Mecto aucuuniaunsl B crpykrype OOII BO:

2.1. lucumiuimHa OTHOCUTCS K 0a30BoM yacTh bioka 1 «JlucuIInHbDY.

2.2. VI3y4eHne MUCIUIUTHHBI 0a3upyeTcs Ha 3HAHUSX, MOJTYYCHHBIX IPH U3yYCHUU TUCIUILIMH: anredpa u
reOMEeTpHs IKOJIBHOTO Kypca.

2.3. Iyt u3y4YeHUs TUCIUTUIAHBI CTYACHT JOJKCH:

3HATh: aIredpy, reoMeTpuio B 00bEME MIKOJIBLHOTO Kypca.
yMeTh: (JOpMyJIMpOBaTh U pPeIlaTh 3aJauu 10 anredpe u reoMeTpuu.

BJIaJIeTh: HABbIKaMU PEILICHH 3a/1a4 10 anredpe U reoOMeTpuu.
3. TpeboBanus K pe3yjbTaTaM O0CBOEHUSI AU CHUTLIMHBI :

3.1. 3nanus, npuodperaemMblie B X0/1e M3y4eHUSs JUCHUTIMHbI

Ne n/m S3Hanua

1. OnpeneneHue  ompelnenuTeNss  BTOPOro  MOpsAnaKa;  (OpMYJIbl  BBIUHCIICHUS
OIIpEeJICNIUTEIISl TPETHEro MOpsaKa.

Onpenenenye TpaHCIIOHUPOBAHHOW MaTpPHUIIbIL, TUHEHHBIX oNepaluii HaJ MaTPUILIAMH.

OnpeﬂeneHI/Ie IMPOU3BCACHUS MATPUILI.

Onpenenenue paHra MaTpULbL.

Onpenenenre oOpaTHON MaTPUIIbl; METO/IbI PELIEHHS] MATPUYHBIX YPaBHEHUH.

O~ Wi

ONPEIEICHUE PEIICHUS CUCTEMBI JTUHEHHBIX YPAaBHEHHWI; METOABI PELICHUS CUCTEM
JIMHEHHBIX anreOpanyecKux ypaBHEHHH.

7. OmnpeneneHue JIUHEHHOM 3aBUCMMOCTH U HE3aBHCHMOCTH BEKTOPOB M CHOCOOBI
YCTaHOBJIEHUS 3TON 3aBUCUMOCTH; (POPMYJIBI JIJIsl BBIYUCIIEHUS KOOPIMHAT BEKTOpa IO
KOOp/IMHATaM €ro HavyaJbHON M KOHEYHOH To4ek; (opMyJIbl IMHEHHBIX Oneparfii Haj
BEKTOPaMH, 3aJIaHHBIMU B KOOPJMHATHON (opMe.

8. @opMmynbl [UIsl BBIYMCIEHUS HOPMBI BEKTOpA; ONpPEACIEHUE HOPMBI BEKTOpa M €€
OCHOBHBIX CBOMCTB.

9. @opMyJbl IS BBIUUCIEHUS CKAJISIPHOTO MPOM3BEIEHUS BEKTOPOB B KOOPAMHATHOU
dbopme; hopMyIy yria Mexay BEKTOPaMHU.

10. I'eomeTprueckuil CMBICT BEKTOPHOTO TMPOM3BEICHUS; OIpEAeIeHHEe BEKTOPHOTO
IIPOU3BENCHNUS JBYX BEKTOPOB U CBOWCTBA BEKTOPHOI'O YMHOXKEHHUSL.

11. @opMynbl JUISI BBIUMCIEHUS CMEIIAHHOTO IIPOM3BEIECHUS BEKTOPOB; CBOWCTBA

CMCHIAHHOT'O ITPOU3BCACHUA.

12. OrmpesienieHne U CBOMCTBA IPAIMCHTA CKAISIPHOTO TTOJISI.




3.2. YMeHus1, npuodpeTaemMble B X0/1e U3yUeHUsI JUCITUIIIMHBI

Ne i/t Ymenus

1. Bpluucnate onpenenurTens BTOPOTO IOPSAKA; BBIYUCIATH OINPEIACIUTENb TPETHETO
OPSJKA.

2. BbINOJIHATE TPaHCIIOHUPOBAHUE MATPULIBL, JINHEHHBIE ONIEPAalliU HaJl MATPHULIAMH.

3. Bpluncisate npousBeeHuEe MaTPULL.

4. HaxoauTe panr MaTpuibl METOAOM OKaUMIISIFOIIMX MUHOPOB.

S. HaxonuTh 00paTHYIO MaTpHILy; pelIaTh MATPHYHBIC YPABHEHUSI.

6. HaxonuTp pemieHust CUCTeMBbl JIMHEHHBIX alreOpandeckux ypaBHEHHI; UcCClIel0BaTh
CHCTEMBI JINHEHHBIX anreOpanyeckux ypaBHEHUH.

7. VYcraHaBiIMBaTh JIMHEWHYK) 3aBUCUMOCTb WM HE3aBUCUMOCTH BEKTOpPOB Ha
IIJIOCKOCTH; BBIYMCIIATH KOOPAMHATHI BEKTOpA II0 KOOPAMHATAM €r0 HA4YaJlbHOU M
KOHEYHOW TOYeK; HPUMEHATh (OPMYJbl JIMHEHHBIX oONepaluidi HajJ BEKTOpaMy,
3aJIaHHBIMU B KOOPJMHATHOM (opMe.

8. BbluncisATh 3Ha4€HNE HOPMBI BEKTOPOB M HCIIOJIB30BATH CBOMCTBA HOPMBL.

9. Bbruucnare ckajisipHOe Mpou3BeICHHE BEKTOPOB, 3aJaHHBIX B KOOPJAMHATHOU (opMme;
BBIYUCIISITH HOPMY BEKTOPA, HAXOAUTH YTOJI MEKY BEKTOPAMM.

10. BbluncnaTe BEKTOPHOE IPOU3BENECHNE BEKTOPOB, 3aJaHHBIX CBOMMHU KOOPAMHATaMU B
OPTOHOPMHPOBAHHOM 0a3MCe; UCIOIH30BATh CBOMCTBA BEKTOPHOTO YMHOKEHHUSI.

11. Hcnonp30BaTh CBOMCTBA CMEUIAHHOTO IIPOM3BEACHMS; BBIUUCIATH CMEIIAHHOE
IIPOU3BEJICHUE TPEX BEKTOPOB.

12. Haxoauts MOzmysb TpalM€HTHOIO IOJISA, BBIYMCIATH IPAJUEHT IOJS U MCIOIb30BaTh
€ro CBOMCTBA.
3.3. HaBbikn, npuodpeTaemMble B X0/1¢ M3yYeHUs! JUCHUTIMHbI
Ne n/m Hagbiku

1. BbIYHCIATE ONIPEAEINTEND BTOPOTO M TPETHETO MOPSIKA.

2. BbInosiHATE TMHEHHbIE onepalliy HaJl MAaTPULIAMH.

3. BbluncisaTe IpON3BEICHUE MATPULL.

4. HaxomuTte paHr MaTpHIIBL.

S. HaxonuTh 00paTHYIO MaTpHILy.

6. HaxoauTs perieHus CucTeMbl JIMHEHHBIX alredpandeckux ypaBHEHUH.

7. [TpumeHsITh POpPMYJIbI TMHEWHBIX ONEepaliil HaJl BEKTOPAMHU.

8. BpluKciisATh 3Ha4EHNE HOPMBI BEKTOPOB.

9. BpIuucisaTe CKasipHOE NPOU3BEACHUE BEKTOPOB.

10. BpIuncasTh BEKTOPHOE MPOU3BEACHUE BEKTOPOB.
11. BpI4KCIISITE CMEIIAHHOE MPOU3BEICHUE TPEX BEKTOPOB.
12. HaxoauTe MOy TPaAMEHTHOTO MOJIS.

3.4. KomneTeHun, npuodperaemMbie B X0/1€ H3YUYEeHHUS TUCIHIIHHBI

KoMmnerenuun S3Hanua YMmenus HaBbiku
(NeNe w3 | (NeNe u3 (NeNe u3
3.1) 3.2) 3.3)
OK-2. CrnocoOHOCTh HMCHOIB30BaTh 0a30BLIE ITOJI0KEHHUS 1-12 1-12 1-12
MAaTEMAaTHUKH, €CTECCTBCHHBIX, T'YMaHUTapHBIX "

SKOHOMUYECKUX HAyK TpPHU PEHICHUH COLUAIbHBIX |
npodeccHoHABHBIX 33/1a4.

OK3. C

TCOPHHU U KOHICIIIHH, 'PAHUIBLI UX TTPUMCHCHUS.

MOCOOHOCTh KPUTHYECKH OIEHWBATh OCHOBHBIC 1-12 1-12 1-12

OIIK-2.

C€CTCCTBCHHOHAYYHBIX HayK n CIIOCOOHOCTBIO K
HpI/IO6peTeHI/IIO HOBBIX MATEMATHUYCCKUX n

[lonnmanue  poiau  MareMaTHYeCKHX U 1-12 1-12 1-12




€CTCCTBEHHOHAYYHBIX  3HAaHWH, C  HCIOJIb30BaHUEM
COBPEMEHHBIX 00pa30BaTeNbHBIX M WH(POPMALMOHHBIX
TEXHOJIOTUH, CIIOCOOHOCTBIO UCTIONIb30BATh B

npoecCHOHATLHON JIEATEIIBHOCTH 3HAHHUS U METOJIBI,
IIOJy4YEHHbIE  IIPU  HU3YYEHUUM  MATEMAaTUYECKUX U
€CTECTBEHHOHAYYHBIX JUCIUILIVH.

OIIK-3. CriocoOHOCTh aHAIM3UPOBATH IOJUTUYECKHE M
COLIMATIbHO-9)KOHOMUYECKHUE  MPOOJIEMBbI, TOTOBHOCTHIO
UCIOJIb30BaTh METOAbl TYMaHUTAPHBIX M COLMAIBHO-
3KOHOMHUYECKUX JUACLUIUINH (Motyeit) B
npodeccuoHaNbHOM e TEIbHOCTH.

1-12

1-12 1-12

OIIK-6. T'OoTOBHOCT K KOMMYHHMKAIlUM B YCTHOH u
IUCbMEHHON (pOpMax Ha PyCCKOM U MHOCTPAHHOM SI3bIKaX
IS peIlIeHUs 3a/1a4 IPo(eCcCHOHATBHON AEeATEIbHOCTH.

1-12

1-12 1-12

4. CTpyKTYpa M cojiep:KaHue TUCIUNIHHbI

4.1. Pa3aeiibl JUCHUIIIMH M BUALI 3AaHATHH

Buabl yueOHoi DopMBbI TEKYLIET0 KOHTPOJISA
Pazpen o < | PadoOTHI, BKIIOYast ycneBaeMoCTH (no Hedenam
Ne JAMCHUIIMHBI 5 = £ caMoCTOsITETbHYIO cemecmpa)
n/ S % 2 padoTy CTyAE€HTOB U dopma NpPOMe:KYTOYHOM
1| g = & | TPYyAoeMKoOCThb (B aTTecTauMu (no cemecmpam)
yacax)
aek npak | 1a6 |CPC
1 | MaTpumpl 1 onpeaenuTeNn 1|1 2 Brimoninenue
2 2 4 PAKTUYECKUX padoT,
3 2 JTOMAIITHUX 3aJaHUi.
4 2 4
5 2
6 2 4 KonTposnbHas pabora Nel.
2 | Cucrtembl TMHEHHBIX 1|7 2 Brimonnenue
ypaBHEHUI 8 2 4 PAKTUYECKUX padoT,
9 2 4 JTOMAIITHUX 3aJaHui.
10 2 4 KontposbHas padota No2.
3 | BexropHas anredpa 1112 2 Brimonnenune
11 2 4 NpaKTUYECKUX padoT,
13 2 4 JOMAIIHUX 3aJaHui.
14 2 4 KonTtponbHast pabota Ne3.
15 2 2
16 2 Kontponbnas padota N4,
2
OK3aMeH 1 36 | Bompocsl k 3K3aMeHy
Bcero 18 | 16 74
4.2. Coaepxxanue pa3aeaoB Kypca
Ne Pa3nen 3Hanusa YMmennsa HaBbikn
n/n AU CHUNINHBI (Homep u3 (Homep u3 (Homep u3
3.1) 3.2) 3.3)
1 Brrunciienne onpeaenuTenei 1 1 1
Martpuiibl ¥ 1eMCTBHS C HUMHU 2-5 2-5 2-5
2 | CucTeMbl TMHEWHBIX alTeOpandecKux 6 6 6
YPaBHEHUNU




3 | JluneliHbIe oniepaluy ¢ BEKTOpaMu 7-8 7-8 7-8
CkansipHo€, BEKTOPHOE U CMEIIAHHOE 9-11 9-11 9-11
IPOM3BEICHUE
[TpunokeHne K peleHUI0 TEOMETPUYECKUX 7-12 7-12 7-12
3a1a4

4.3. HauMeHOBaHUE TeM MPAKTHYECKHUX 3aHATHH, UX COlepP;KaHue U 00beM B yacax

Ne Ne pazngena HaumenoBanue TeMbl MPAKTHYECKOT0 3aHATUS U €r0 Tpynoem-
n/0 | AMCHMIJIMHBI coJiepKaHue KOCTb (4ac)
1. 1 MaTtpuubl 4 onpeIeTuTe N 4

OIIPEIETICHUE ONPECIUTENSI BTOPOT'O MOPSAKA; GOPMYJIbI
BBIYHCIICHUS OIIPENEIUTENS TPEThEro NOPsAIKa; OIpeeIie-
HHE TPAaHCIIOHUPOBAHHON MAaTPUILbl; JIMHEUHBIX Olepallui
HaJ MaTpULaMH, OIIPEIEIICHNE IPOU3BEICHUS MaTpUL;
ONPEICIICHUE PAHTa MATPHULLBI

2. 2 Cucrembl JIMHEHHBIX YPABHCHHH | 6
orpeiesieHue 0OpaTHON MaTPHUIIBL, METOBI PEIICHHUS MaT-
PUYHBIX YPaBHEHUH; ONPEEICHUE PEIIEHUS CUCTEMBI JIH-
HEWHBIX YPAaBHEHUI; METO/IbI PEILICHUS CUCTEM JIMHEUHBIX
anredpanvyeckux ypaBHEHUN

3. 3 BekTophas anredpa: 6
onpeJieleHUe JIMHEHHON 3aBUCHMOCTH U HE3aBUCUMOCTH
BEKTOPOB U CITOCOOBI YCTAaHOBJICHHUS 3TOM 3aBUCUMOCTH;
(GhopMyIIBI 17151 BBIYUCIICHUS KOOPIUHAT BEK-TOpa 10 KOOp-
JTUHATAM €r0 HAaYaJIbHOW U KOHEYHOH TOYEK; (OPMYJIBI JIH-
HEWHBIX Ollepaluil HaJl BEKTOpa-MH, 3aJJaHHBIMHA B KOOP-
TUHATHON opMme; HOpMyITy JIJIsi BBIYUCIICHUS HOPMBI BEK-
TOpA; ONpPEAEIICHHE HOP-Mbl BEKTOpPA U €€ OCHOBHBIX
CBOMCTB; (popMyITy JJIsl BBIYMCIICHUS CKAJIIPHOTO TTPOU3BE-
JICHUS] BEKTOPOB B KOOPAUHATHOU popme; popmyny yria
MEXy BEKTOPAMH; T€OMETPUIECKUNA CMBICIT BEKTOPHOTO
MIPOU3BE/ICHNUS; ONPEAEIIEHUE BEKTOPHOIO MPOU3BEICHUS
JIBYX BEKTOPOB U CBOWCTBA BEKTOPHOTO YMHOXEHUS; Pop-
MYyJ1y JUIsl BBIYMCIIEHUSI CMELIAHHOTO TPOU3BEECHUS BEKTO-
POB; CBOMCTBA CMEIIAHHOTO MPOU3BECHUS; ONIpEIETICHHE
Y CBOMCTBA IPAJIMEHTA CKAJISIPHOTO MOJISI

Bcero 16

5. Conep:kaHue CAaMOCTOSATENILHOI PadoThI CTy1eHTOB. Ol eHOYHBbIE CPEICTBA /ISl TEKYIEro
KOHTPOJISI YCTIeBAEMOCTH, POMEKYTOYHOW ATTECTAIHH 10 UTOTaM OCBOEHHS IV CIHUILITHHBI

5.1. Conep:xanue caMoCTOSITeIbHON PaGoThI

r‘y‘; ll':‘il?;;ii:{il HanmenoBanue TemM prm():rc-)l( 0cTER
1. 1 Brruuciienune onpenenurenei 6
2. 1 Martpuiibl 1 1EHCTBUS C HUMHU 6
3. 2 CucreMbl TUHEHHBIX areOpanyecKux ypaBHEHHM 12
4. 3 JIunHeiiHble onepauyy ¢ BEKTOpaMu 4
5 3 CkaJisipHOE, BEKTOPHOE M CMEIITIAHHOE TIPOU3BEICHUE 6
6 3 [TpusoxeHne K pelIeHrI0 TeOMETPUYESCKHX 33124 4
Bcero 38

5.2. OneHoYHbIE CPEeNCTBa, WCIOIB3yEeMbIe U TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH M MPOMEKYTOUYHOM
aTTecTalluy O0yYaroIuXcs MO UTOraM OCBOCHMS AMCLUIUIMHBL, UX BUABI U (OpMBI, TpeOOBaHUS K HUM U



IIKaJIbl OLIEHUBAHMsI IPUBEECHBI B IPUIOKEHUU K pabouell nporpamme JUCHUIUIHHBL «DOH] OLEHOYHBIX
cpeacts no aucuuiuimHe «JIuneitnas anredpa», koTopoe oopmisieTcs: B BUAE OTACIBHOTO JOKYMEHTA.

6. Pexomenayemblie 00pa3oBaTe/ibHbIe TEXHOJIOTUH

Kou-Bo aya. yacoB npu
OO6pa3oBarenbHasi TEXHOJIOTHUS U3Y4YCHHUH
JUCHUTIITUHBI (MOYJIs1)
1. MutrocTpaTUBHBIN MaTepuall, IpeACTaBICHHBIN B claiigax. 6
2. PaboTa B MaJIBIX TpyIIax 4
Bcero 16(29,41%)

7. Y4eOHO-MeToAHYeCKOe U HH(OPMALIMOHHOE o0ecneyeHue JUCIIUIINHBI:

a) OCHOBHAasl JIUTepaTypa

Ne Ton
HauMeHoBaHHue KHUTH
n/n M31aHUA
1. | Bepesuna H. A. Jluneitnas anreOpa [ D1eKTpoHHBIN pecypc]: yueOHOe 2019

nocodue. — DIEKTPOH. TEKCTOBbIE NaHHble. — CapaToB: Hayunas kuwra,
2019. — 125 ¢. — 978-5-9758-1741-9. — Pexwum mocryma:
http://www.iprbookshop.ru/80988.html.

2. | Enpkun A. I'. JIuneitnas anreOpa u aHaquTHYECKast TEOMETPHS 2018
[DnexkTpoHHBIH pecypc]: yueOHoe mocodue. — DIIEKTPOH. TEKCTOBBIE
nanabie. — CaparoB: By3oBckoe oopazoBanue, 2018. — 95 ¢c. — 978-5-
4487-0325-6. — Pexxum nocryna: http://www.iprbookshop.ru/77939.html
3. | Maremaruka. JIuneiinas anredpa [DIeKTpoHHBIN pecypc]: yueOHOoe ocodne 2017
/ B. P. Axmerranuesa, JI. P. lansytaunosa, M. U. IansytauHoB. —
DNEeKTPOH. TEKCTOBbIE laHHble. — M.: Pocculickuii rocy1apcTBeHHbIN
yHHUBepcuTeT npasocyaus, 2017. — 60 ¢. — 978-5-93916-552-5. — Pexum
nocrymna: http://www.iprbookshop.ru/65863.html.

0) AOMOJIHUTEIbHAA JUTEpaTypa

Ne TI'on
HaumeHoBanne KHUTH
n/n M31aHUA
1 | Jluneiinas anre6pa. Pemenne THMOBBIX 3a/1a4 [ DIeKTPOHHBIN pecypc] : 2018

yueOHoe rocobue / T. B. EmenbsanoBa, A. M. Konb4yatoB. — DeKTpoH.
TekcToBble JaHHble. — CapaToB: Al [Iu Op Meaua, 2018. — 184 c. — 978-5-
4486-0331-0. — Pexwum nmoctyma: http:// www.iprbookshop.ru/74559.html

2 | Jlenosckas, E. B. JIuneitnas anreOpa u ananutudeckas reomerpust. Coopuuk | 2017
3a/1a4 [ DNeKTPOHHBIN pecypc]: MPaKTUKyM. — DJIEKTPOH. TEKCTOBBIC JIAHHEIE.
— M.: MockoBckasi rocyiapcTBeHHasl akajeMusi BOJHOTO TpaHcnopra, 2017.
— 100 c. — 2227-8397. — Pexum mocryma:
http://www.iprbookshop.ru/76710.html

3 | Jluneitnas anreOpa. AHanmuTHyeckass reoMmeTpust [DieKTpoHHBIH pecypc]l: | 2014
yueOHoe mocobue / A. M. Usnesa, II. U. Ilpunyukas, 1. JI. YepHbix. —
DJNEeKTpOH. TeKCTOBbIe NaHHble. — HoBocubupck: HoBocubupckuii rocyaap-
CTBEHHBII TeXHUYeCKni yHuBepcutet, 2014. — 180 ¢. — 978-5-7782-2409-4.
— Pexxum poctyna: http:// www.iprbookshop.ru/45380.html

r) IporpaMMHoe odecreyeHue:

1. Microsoft Office 2016.
2. Apache OpenOffice.

1) MeTOAMYeCKHEe YKAZaHU:



NHnuBuayanpHbIC 3a0aHKUS 110 BBICIIEH MaTeMaTuke: yueo. mocooue. B 4 u. Y. 1. Jluneitnas u BeKTOpHas
anrebpa. Anamutdeckasi reomerpus. Juddepennumansnoe ncuncienne GyHKINN OJHON IepeMeHHoM / A.
I1. PsOymiko u ap. — Musnck: Bpim. mik., 2013. — 304 c.

8. MaTepI/IaJ'[bHO-TeXHI/I‘leCKOC obecrneyeHue AUCHHUIIIMHBI:

NeNe | HaumenoBaHue 000pyI0BAHHBIX y4eOHbIX KAOUHETOB, 00bEKTOB /A5 MPOBEIEHHS
n/n 3aHATHI ¢ IepeYHeM OCHOBHOT0 000pYy/10BAHMS

1 Aymuropust Ne302. YueOuas ayautopusi. O6opynosanue: [TapTel, cTomn
' npenojaBaTe’is, 10CKa ay/IMTOpHasl.

Ayauatopust isl CaMOCTOSATETBbHON PabOThl 00yUaIOMIETOCs - YUTATBHBINA 32T
Botkunckoro punuana ®I'bOY BO «MxI'TY nmenn M. T. KananHukoBay




JIucT yTBepkaeHusi padbodei NporpaMMbl JUCHUIIMHBI HA y4eOHbIA IO/

PaGouast nmporpaMmma AUCIUIUIMHBI (MOJYJIs) YTBEPK/IECHA HA BeJIEHUE Y4eOHOTO
npoliecca B yueOHOM TOJy:

YueOHbIi «Cor1acoBaHo»:
roj 3aBeAyIOIIHN Kadenpoi,
oTBeTcTBEeHHOU 3a PII/]
(monmuce U nata)
2018- 2019 755 Centsixos K.B. 26.08.2018 T
2019- 2020 7 P CentsixoB K.b. 18.06.2019 .
2020- 2021
2021 — 2022
2022 - 2023
2023 - 2024
2024- 2025




MHNHOBLPHAYKHN POCCUN

denepanbHOE rocyIapcTBEHHOE OI0/pKETHOE (eiepaabHoe 00pa30BaTeNbHOE YUPEKICHHE
BbICLIET0 00pa30BaHUs
«MxeBckuil rocyaapcTBeHHbIN TexHu4eckuid ynusepcurer uMenu M.T. Kanamnukosa
(®I'bOY BO «MxI'TY umenn M.T. Kanantaukopay)
BotkuHckuii punnan

Kadenpa EcTrecTBeHHbIC HAayKU ¥ HHGOPMAIIMOHHBIE TEXHOJIOTUU

(HauMeHOBaHKE Kadeaphl)

YTBEPX/IEH
Ha 3acefaHuu KadeIpsl
« 14 » _06_2019r., mpoToxos Ne 2

3aBexyromIni Kagenpoil

;i;?é:: /CenTsKOR K.B.

®OHJI
OLIEHOYHbBIX CPEJICTB

MO JUCHUTJIMHE

JIuHelHas ajareopa

(HaMMEHOBaHKE JUCIUILTHHBI)

24.05.01 «IIpoexkTUpOBaAHNE, MPOU3BOACTBO U DKCILIVATAIUA PAKET M PAKETHO-

KOCMHUYICCKHUX KOMILJICKCOB»
(umdp 1 HaMeHOBaHKE HANPaBICHHS/CIIEHANIBHOCTH HANMEHOBAHNE AUCIMIUIMHEI)

cnenuagau3anmusa: «Pakersl ¢ PAKETHBIMHU JIBUIaTCJIAIMHA TBEP/A0I'0 TOILJIMBA)

(HaI/IMeHOBaHI/Ie cricnuain3anuu l'[pOl‘paMMBI)

Crenuaauct

KBanuduxarms (cTerneHb) BBITYCKHUKA

Borkunck 2019



[Tacnopt

dboH/1a OIICHOYHBIX CPEICTB

10 JUCLIUIUINHE

JIuHelHas ajareopa

Ne Koutponupyembie pa3ienbl Koa konTposmpyemoii HaumenoBanue
n/n (TeMBI) IHCHHMILTHHBI KOMIIETEeHIIMH OLIEHOYHOI'0 CPeICTBA
1 Marpuiiel u onpenenurenu | OK-2, OK-3, OIIK-2, OIIK- Bremonunenue
3, OIIK-6 MPAaKTUYECKUX padoT,
JIOMAIITHUX 3aJaHUMH.
KonTposabHnas padora Nel.
14)
2 CucreMbl TUHCHHBIX OK-2, OK-3, OIIK-2, OIIK- Bremonnenue
ypaBHEHUH 3, OIIK-6 MPaKTUYECKUX padoT,
JIOMAIIIHUX 3aJaHuH.
KonTposabHnas padora Ne2.
14)
3 Bekropnas anredpa OK-2, OK-3, OIIK-2, OIIK- Brinonnenue

3, OIIK-6

MPAKTUYECKUX PadoT,
JIOMAIlIHUX 3aJaHUMN.
KontposnbHas padota Ne3.
(2A)
KontposnbHas padota Ne4.
(2A)




1. 3auyeTHO-3K3aMeHAMOHHBbIC MATEPHAJIbI
Hepeqenb KOHTPOJIbHBIX BOIIPOCOB AJIfl IIPOBECACHHUSA IK3aMEHA

Bonpocwi:
1. Marpuna. Oneparuu Haa Matpuiiamu. TpancnonupoBanune. OOpaTHas MaTpHIla.
2. Panr matpuisl. DieMeHTapHble peodpa3oBanus. MeTo sl HaxoxAeHus panra. Teopema
Kponekepa-Kanemm.
3. Onpenenurens. Munop. Anredpandeckoe gonoHenrne. CBoiCTBa onpenenurencii. Beraucnenue
onpeaeauTeNeH.
4. Metoasl petienust CJIAY. Matpuunsiii Metoa. @opmynsl Kpamepa. Meroa I'aycca.
5. Bekropsl. JIuneitnsie onepanuu. Koopaunater BekTopa. JInHeitnas komOuHanus. basuc.
Jlenenue orpe3ka B JaHHOM OTHoOIIeHUU. Hanpapistone KOCUHYCHI.
6. CxansipHO€, BEKTOPHOE, CMEIIAHHOE [TPOU3BE/ICHUE BEKTOPOB. Y CIIOBHSI OPTOTOHAIBHOCTH,
KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB. Beruncienue miuomaaei u o0sEmMoB. [Ipoekmus
BEKTOpa Ha BEKTOP.

3aoauu:
1. Beruncnenue onpenenureneil, UX MUHOPOB U alire0pandecKux JTOMOJIHEHHH.
2. YMHoO)eHue matpull. Haxoxxnenue oOpaTHOM MaTpULIb.
3. Onpenenenne copmectHocTu CJIAY u pemenue metoaom l'aycca.
4. Pewienue CJIAY MaTpuuHbIM MeTOJI0M U 110 popmyiiam Kpamepa. Penienne ofHOpoIHbBIX
CJIAY.
5. HaxoxieHue MoyJisi BEKTOpa, CKaJIsIpPHOIO IPOU3BEIEHUS BEKTOPOB, IPOEKLIUN BEKTOpa Ha
BEKTOp, JiesieHue oTpe3ka. Onpenenenue KOOpAMHAT BEKTOpa B 6a3uce.
6. Beruncnenue npousBeaeHust BEKTOpoB. OlpesiesieHre B3aUMHOTO PacloilOXKeHUsI BEKTOPOB.
Pemenue nupamMupl.

2. IToka3aresiu 1 KPUTEPUM OLIEHMBAHUSA KOMIIeTECHIUI

2.1. @oHa TeCTOBBIX 3aIaHUI
IIpumepHble BapuaHTBI 321aHUI JJI1 KOHTPOJIbHBIX padoT

Konmponvnas paboma Nel
1. BeImoaHUTE ACMCTBUS HAJ MaTpULIAMHU

1 8
1 9 7 2 1 3
-3 4
2 0 0 2| 1 + -3 -2
1 -211 - 5 -18
0 -3
2. Berunciouts AB — BA
1 2 1 4 11
A=|2 1 2 B=|-4 2 0
1 2 3 1 21
3. BeruucnuTts onpenennurens
3 0 5 9 5 3 7
5 - 0 4 -3 2
a) 0) 1 -7 2| B)
-2 8 -2 1 0 3
4 8 -9
0 2 -3 4
4. Pemuth ypaBHEHHE
1 3 x
4 5 -1=0
2 -1 5

KonTpoasHnas padora Ne2
Pemuts cucremsl Mmetonamu Kpamepa, ["aycca:



2X + X, + X3 =X, =3 X, +2X, +3X; +4X, =5

3X-2y+z2=2
1. Jox_6y+dz=3 o | BXH+2X, =Xy +2X, =T 3. 2X, + X, + 2%, +3X, =1
Ax—5v 427 =1 X, —2X, + 3%, —4x, =-11 3%, +2X, + X3 +2X, =1

— + —
y 4%, +3X, =X, + X, =5 4X, +3X, = X3 — X, =2

KonTpoasnas padora Ne3
1. Tlo xoopmunaram Touek A(10;6;3), B(-2;4;5), C(3;-4;-6) nns BEKTOpPOB 5=5KC5—263 ,
62@1, Ezg&, azﬁ HaWTH:

a. JUIMHY BEKTOpa a,
0. CKalsIpHOE IMPOM3BEICHUE BEKTOPOB a-b ;

B. IIPOCKIMIO BEKTOpa C HaA BECKTOP d ;

r. kxocunyc yria B B AABC.

2. Jloka3aTh, 4TO BEKTOPBI a= {4;2;3}, 6={—3;l;—8}, 6={2;—4;5} o0pa3yroT 0a3zuc, U HaWTH
d ={-12;14,-31} B >TOM 0a3muce.

3. Cumna F ={-31,-9} npuroxena k Touke A=(6;—3;5). B(9;5;—7). Haiitu
a. paboTy 3TOM cuiIbl IpH nepemenennn oT A k B. A= F-AB ;

6. MOJyJIb MOMEHTA CHJIbI OTHOCUTEIBbHO Touku B. M = ‘F X BA‘ .

Tewma: JInneliHas 3aBUCHMOCTb BEKTOPOB.
1. MccnenoBaTh Ha TMHEWHYIO 3aBUCUMOCTBD:
a=(32-4), b=(41-2), c=(52-3)

Haiitn koopauHaTel x B Gasuce (ej,ej,g):

2.244@@&}@&&,@:%;myézem®

3. x=(243), e, =(11, %), e, =(-1-10), e = (-111)

Hanwucarb Pa3JI0KCHUC ; 10 BCKTOpaM p, q, r:
4. x=(5150), p=(105), q=(-132), r=(0-11)
5. x=(2-111), p=(10), g=(01-2), r=(103)

KonTpoubHnasi padora Ne4
Tema: CMmenaHHOE TPOU3BEACHUE

Jlst BekTopoB a=(2,-31), b=(014) u c= (5,2,~3) BBIYUCIIHTH:
1) (abc)=
2) TpOBEpPUTHh KOMILJIAHAPHOCTH BEKTOPOB a-b,b-2c uc-3a
Jlanbl BepinuHbl TpeyroiabHoU mupamust A(3,4,5), B(1,2,1), C(-2,-3,6) u D(3,-6,-3). Haiitu:
l) Srpa}m (ACD),
2) VHHpaMHﬂLI;
3) Beicoty h u3 BepimHb! A.

Tema: BekTopHbIe TPOU3BEACHUS
1) Haiitu Sa, eciiu A(3;4;5), B(1;2;1) u C(-2;-3;6);
2) Haiiti Sp, ecim AB=2i-3j+k, AC=i+2j—4k;

3) Haiitu miMHy axb, eciu ‘5‘ =29, 6‘ = J61 U CKaIs[pHOE IpoM3BeacHHe a-b =36




axb - -
4) Haittu 4 = m ,ecmu a=(4;2,-2), b=(51-3);
V14

5) KonnuneapHsl 11 BEKTOPBI d=axbu E, ecnu a=(3-14), b=(22-3), c=5i-17j -8k .
2.2. Kpurepumn ¢gopMupoBaHNs OLIEHOK 10 KOHTPOJbLHOH padoTe

- «HEY/10BJIETBOPHUTEJIbLHOY - 00YJaIOLIHIiCA PN IPAaBUIIbHO MeHee 3-X 3a/1a4;

- «Y/10BJIETBOPHUTEIbHOY - 00YyYaIOUIMICS PELIII MPABUWIIBHO 3 3a/1a4n O€3 HeZJ0YEeTOB Ui 4
3aJa4ui C He1I04eTaMu;

- «XOpOLI0» - 00YUAIOMIMICS PEIIN PaBIIIbHO 4 33aa4uu, TOKa3aB Pa3BEPHYTOE PELICHNUE;

- KOTJIHYHOY» - 00yyaromuiics pemus 6e3yKOpru3HEeHHO 5 3a/1a4.

3. Tembl 1J1 caMOCTOATEIbHON PadOTHI

Brruucienue onpeaenuTennei.

Marpuiipl 1 I€MCTBUS C HUMH.

CucreMbl TUHEHHBIX anTreOpanyecKux ypaBHEHUI.
JInHeliHbIe onepanuy ¢ BEKTOpaMH.

CxalnsipHO€, BEKTOPHOE U CMEIIIAaHHOE IIPOU3BEICHUE.
[IpunoxxeHnue K perieHuIo reOMeTPUIECKUX 3a/1a4.

4. TpeOoBaHus K pe3yJibTATAM OCBOCHUS TUCUMILJIMHBI:

4.1. 3H3HI/IH, npuoﬁpeTaeMble B X0/1€ M3YYCHUSA JUCHUIIINHBI

Ne n/m 3Hanusn

1. OmnpeneneHue  ompenenuTeNns  BTOPOro  Mopsaka;  GOpMyJbl  BBIYHCICHHS
OTIpEAEIUTEIIS TPETHETO MOPSIKA.

2. Onpenenenne TpaHCIIOHUPOBAHHOW MaTPHIIbI, IMHEHHBIX ONIEpALMK HaJ MaTPULIAMH

3. Onpe/eneHre TPOU3BEICHUs MATPHIL.

4. Onpenenenue paHra MaTpULbI.

o. Onpenenenre oOpaTHON MaTpPUIIbl; METO/IbI PEHICHHSI MATPUYHBIX YPaBHEHUM.

6. OnpeneneHne peleHus] CUCTEMbI JIMHEHHBIX YpaBHEHUH; METObl PELIEHUsI CUCTEM
JMHEHWHBIX aJIredpanyecKux ypaBHEHHH.

1. Omnpenenenve JUHEWHOM 3aBUCUMOCTM M HE3aBHCHUMOCTH BEKTOPOB M CIIOCOOBI
YCTAQHOBJICHHSI 3TOW 3aBUCUMOCTH; (POPMYJIBI JIIsl BBIYMCICHUSI KOOPAUHAT BEKTOPA IO
KOOpJMHATaM €ro HauyajlbHOW U KOHEYHOU TOYeK; (OpMYJIbl JIMHEHHBIX ONepaluil Haj
BEKTOpaMH, 33JJaHHBIMHU B KOOPJIMHATHOM popme.

8. @®opmyy a7 BBIUKCICHHUS HOPMBI BEKTOpA; ONpENEICHHE HOPMBI BEKTOpa M eé
OCHOBHBIX CBOMCTB.

9. ®opmyy A BBIYMCIEHUS CKAJISPHOTO MPOU3BEIEHUS BEKTOPOB B KOOPAMHATHOM
dopme; popmMyiy yria Mexy BEKTOpPaMHU.

10. I'eomeTprueckuil CMBICT BEKTOPHOTO TMPOM3BEICHUS; OIpeAeIeHHEe BEKTOPHOTO
IIPOU3BENCHNUS JBYX BEKTOPOB U CBOWCTBAa BEKTOPHOI'O YMHOKEHHUSI.

11. dbopMynly IS BBIYUCIICHHS CMELIAHHOTO TPOM3BEIEHUS BEKTOPOB; CBOWCTBA
CMEIIAHHOTO MPOU3BEACHMUS.

12. olpesieJIeHUE U CBOMCTBA IPaJIM€HTa CKAJSIPHOTO MOJIsl.

4.2. YMeHusi, npuodpeTaemMblie B X0/1e U3yUeHUsI JUCIIUNIMHBI

Nen/m Ymenuns

1. Breraucnars OIMPCACIIUTCIIb BTOPOr'0 TMOPSAKA; BBIYUCIATH OMNPCACIIUTCIIbL TPCTLETO

OPSIAKA.

BrimonaaTs TPAHCIIOHUPOBAHUEC MATPHIIBI, JIMHEWHBIC Orcpanru HaJ MaTpULAMH.

Brruucisate npousBeeHne MaTPHIIL.

HaXO[[I/ITB paHr MaTpullbl MCTOOM OKaf’IMHSIIOHlPIX MHHOPOB.

HaxonuTh 00paTHYIO MaTpHILly; peIiaTh MATPUYHBIC YPABHEHHUSL.

SR EI RN

CHCTEMBI JINHEHHBIX anreOpanyecKiux ypaBHEHHUH.

Haxomuth pemieHus cUCTeMbl JTUHEHHBIX anreOpanyecKux ypaBHEHUM; UCCIIEOBATh




1. VYcraHaBiuMBaTh JIMHEWHYKO 3aBUCUMOCTb WM HE3aBUCHMOCTb BEKTOPOB Ha
IUIOCKOCTH; BBIYMCIATH KOOPAMHATHI BEKTOpa IO KOOPAMHATAM €ro HAa4aJbHOW H
KOHEYHOW TOYEK; MPUMEHATh (OPMYJbl JIMHEHHBIX ONepaluid HajJ BEKTOpaMH,
3aJJaHHBIMM B KOOPJIMHATHOM hopme.

8. BriuucasTe 3Hau€HHE HOPMBbI BEKTOPOB U UCIOJIb30BAaTh CBOMCTBA HOPMBI.

9. BoruncnsaTe ckaisipHOoe Mpou3BeeHHE BEKTOPOB, 3aJJaHHBIX B KOOPAMHATHOU (opme;
BBIYHUCIISITH HOPMY BEKTOPA, HAXOAUTH YTOJI MEXKy BEKTOPAMH.

10. BbryncnsaTe BEKTOpHOE MPOU3BEIEHNE BEKTOPOB, 3aJaHHBIX CBOMMHU KOOPJIWHATAMH B
OPTOHOPMHPOBAHHOM 0a3HUCE; MCIOIH30BATh CBOMCTBA BEKTOPHOTO YMHOKEHHUSL.

11. Hcnonb30BaTh CBOWCTBA CMENIAHHOTO IPOU3BEACHUS;, BBIUUCISTH CMEIIAHHOE
MIPOU3BEJICHUE TPEX BEKTOPOB.

12. Haxonuts Moaynp rpaJiM€HTHOTO MOJISI, BBIYUCISATH TPATUEHT IMOJS U UCIOJIb30BaTh

€ro CBOICTBA.

4.3. Haanm, npnoﬁpeTaeMble B X01€ M3YYCHUSA TUCHHUIIINHBI

Nen/m Hapixn
1. BbIYKCIATE ONIPEAEIUTENb BTOPOTO M TPETHETO MOPSIKA.
2. BpINOIHATE TMHENHBIE ONEepalMy Ha/l MATPULIAMH.
3. BblyncisATh IPOU3BEIEHUE MATPULL.
4. HaxoauTs paHr MaTpuibl.
o. HaxoauTh 00paTHyIO MaTpuIly.
6. HaxonuTh perieHusi cucTeMbl IMHEHHBIX allre0pandeckux ypaBHEHUH.
7. [TpumeHsTh POPMYIIBI TMHEHHBIX ONEpaIMid Ha/l BEKTOPAMH.
8. BpluKciisaTh 3Ha4EHNE HOPMBI BEKTOPOB.
9. BpIuncisaTe CKasIipHOE POU3BENCHUE BEKTOPOB.
10. BpIuncisaTe BEKTOpPHOE NPOU3BEACHUE BEKTOPOB.
11. BpIuncasaTe cMEIaHHOE NPOU3BENCHUE TPEX BEKTOPOB.
12. Haxoauts MOZyJIb TpaIMEHTHOTO MOJIS.

4.4. Komnerenunu, npuodperaemMbie B X0/1¢ H3yYeHHs 1M CHUILTTHHbBI

Komnerenuuu S3Hanua YMmenuns HaBrIku
(NeNe w3 | (NeNe m3 (NeNe u3
4.1) 4.2) 4.3)
OK-2. CnocoOHOCTh HCIOJIB30BaTh 0a30BbIE IMOJOKEHHS 1-12 1-12 1-12
MaTeMaTHKH, €CTECTBEHHBIX, TYMaHHUTapHBIX "
HPKOHOMHUYECKMX HAayK NpU PpEHIEHUH COLMAIBHBIX U
npodecCuoHaNbHBIX 3a/1ay.
OK-3. CrnocoGHOCTh KPHUTHYECKH OIICHUBATh OCHOBHBIC
TEOPHH U KOHLENIMH, TPAHUIIBl UX TPUMEHEHHUSI.
OIIK-2. TloHnMaHue pOMM MaTeMaTHYeCKHMX U ecCTecT- 1-12 1-12 1-12

BEHHOHAYYHBIX HAyK M CIHOCOOHOCTBIO K NPUOOPETEHUIO
HOBBIX MaT€MaTHYECKUX U €CTECTBEHHOHAYYHbIX 3HAHMMH, C
HCIIOJIb30BAaHUEM  COBPEMEHHBIX  OOpa3oBaTENbHBIX H
UH(POPMALIMOHHBIX TEXHOJIOTHH, CIIOCOOHOCTBIO
HCIOJIb30BaTh B NMPO(ECCHOHAIBHON N1E€ATEIbHOCTH 3HAHUS
U METO/Ibl, TOJIyYeHHbIE TIPU U3yUYEHHH MaTEeMaTUYECKUX U
€CTECTBEHHOHAYUYHBIX JUCUHUIUINH (MOIyJIEH).

OIIK-3. CrnocoOGHOCTh aHAJIM3UPOBATH IOJIUTHUYECKUE WU

COIMAJIbHO-O)KOHOMHYECKHE  MPOOJIEMBI,  TOTOBHOCTBIO
UCIIONIb30BAaTh METOJbI TYMAaHUTAPHBIX H  COIUAIBHO-
3KOHOMUYECKUX JUCIIATIINH (Moyeit) B

npodecCHOHATBLHOMN 1eATeTbHOCTH.

OIIK-6. ToTOBHOCTP K KOMMYHHKAallUd B YCTHOW H
NUCHbMEHHOW (OpMax Ha PYCCKOM M MHOCTPAHHOM S3BIKAaX
JUIS pelIeHus 3a7a4d NpodecCHOHANTBHOMN e TeIbHOCTH.




4.5 IlepevyeHb KOMIIETEHINI ¢ YKa3aHUEM 3TanoB X ()OPMHUPOBAHUS

Iepe- Jtanbl pOPpMUPOBAHMS s Buapl yueOHoi IMoka3aTesin U KPUTEPUH OLlEHUBAHUS
YeHb KOMITeTeHIU 5 padoThI 11 KOMIIETEH M
KOMIIe- g dhopmupoBaHus Iepeuenn 1.1 ILIL.
TeHI Uil S KOMIIeTeHIMi THNOBBIX KA MeToHu-
= KOHTPOJIbHBIX | OHEHHBA | YECKHX
5 3agaHumii (m. 2 HHS MaTepua
54 ®OC) J10B
==
OK-2, | Marpuisl 1 onpeaeanTenu 1 ne | np | 1a6 | CP | Bemmonnenne |m2wum |1m.5
OK-3, 2 K | aK C | npaktudecku | 4 ®OC dOC
OIIK-2, 3 X pabor,
OI1K-3, 4 JIOMAIITHAX
OIIK-6 5 3aJIaHuM.
6 KontposnbHas
pabora Nel.
(1A)
OK-2, | Cucremsl THHEHHBIX 7 ne | np | n1a0| CP | Beimonnenue |m.2um. |m.S5
OK-3, | ypaBHeHuit 8 K | aK C | nmpaktuyecku | 4 ®OC dOC
OIIK-2, 9 X pabor,
OIIK-3, 10 JIOMAIITHAX
OIIK-6 3aJlaHui.
KonTponbnas
paborta No2.
(1A)
OK-2, | BekropHas anre6pa 12 | ne | np | na6 | CP | Bemonnenne |m2wum |15
OK-3, 11 | x | ax C | npaktuuecku | 4 dOC dOC
OIIK-2, 13 X pador,
OIIK-3, 14 JTOMAIITHUX
OIIK-6 15 3aJIaHuH.
16 KoHnTponbsHas
paborta Ne3.
(2A)
Kontponbhas
pabota Ne4.
2A)

5. HIkajab1 onleHUBaHUA

4.1. OueHKy «3auTeHO» 3a KOHTPOJbHYIO paboTy (paboTel) oOydarouuiics moiydaeT mpu
MpaBUIILHOM BBITIONHEHNUU He MeHee 80% 3amaHuid.

4.2. Kputepuu (popMHPOBAHUS OLIEHOK HA YKk3aMeHe/ T depeHIITUPOBAHHOM 3a4eTe

[To GamIbHO-pEHTHUHTOBOM cUCTeMe ISl IOMycKa Ha dK3aMeH OOydJarolIuiics NOJDKEH HaOpaTh He
meHee 44 0aios.

CornacHo OanIbHO-PEHTHHIOBOM CHCTEME, MOJOKHUTEIbHBIE OLEHKH 00YYaOLIHi MOXKET MOTYYUTh
aBTOMATUYECKU IIPU HATMYUU Y HEero 65 u Oosiee Oasuios:

«YyAOBJIETBOPUTENBHOY (3) - oT 65 10 80 GaoB;

«xopomo» (4) - ot 81 10 95 GamoB:

«oTau4Ho» (5) - ot 96 no 100 Gamos.

Ecnu oOy4atomerocst oneHka (4 win 3) HE yIOBIETBOPSIET, OH MOXKET IMOBBICUTH CBOIO OIIEHKY Ha
sKk3aMeHe (auddepeHIrpoBaHHOM 3a4eTe).

MakcumanbpHOE KOJMYeCTBO 0aIoB Ha 3k3aMmeHe / nuddeperimpoBanaom 3adere — 20.

Ha sx3ameH B OmiteTe mpecTaBlIeHO J1Ba BOIPOCa M OJHA 3a/1a4a (TP BOMPOCa).

OOyJarommiicss Ha YK3aMEHE 3aCTy)KUBACT OICHKY:




- «YAOBJETBOPHUTEJbHO» IONYYUT OOydYalOUIMIiCS NPAaBWIbHO pEIIMBLIMMA 3aqadyy © He
OTBETHUBILINN Ha TEOPETUYECKUE BOIIPOCHI;

- «XOPOLIO0» MOJYYUT 00YYArOMIUIACS MPABIIIBHO PEIIMBIININ 33/71a4y M OTBETHUBIINH MPABUIBHO U
HOJPOOHO Ha OJJMH U3 TEOPETUYECKUX BOIPOCOB;

- OTJHYHO» MOIYYUT O0YUAIOIIMICS MPAaBUIBHO PEIIMBIINKN 33a4y U OTBETUBIINNA MPABUIBHO U
oApoOHO Ha 00a TEOPETUYECKUX BOIPOCa.

6. MeToanueckue MaTepualibl, XapakTepusywuiue 3ranbl GopMupoBaHus
KOMIIeTeHII NI

1. UnauBuayanpHbIe 3a0aHUs 10 BBICIICH MaTemaTuke: yue0. mocobue. B 4 4. U. 1. Jluneiinas u
BEeKTOpHast anrebpa. Anamutuyeckas reomerpus. JuddepennumanbHoe wucuucienve GyHKIUR
onHoit mepemennoit / A. I1. PssOymiko [u np.]. — Munck: Beimr. mk., 2013. — 304 ¢. COopHuk 3a1a4
o Kypcy «Maremartuka B 3KoHOMHKE». YacTh 2. Maremarndeckuii aHaim3: ydyeOHOe rocobue /
Open E.H., PeuioB A.A., babaiinee B.A.— M.: ®unancel u cratuctuka, 2013. 368— c.
http://www.iprbookshop.ru/18836.
2. EmenbanoBa T. B. Jluneiinas anreOpa. Pemenue TUMOBBIX 3a1ad [DJIEKTPOHHBIA pecypc| :
yue6Hoe nocodue / T. B. EMenbsnoBa, A. M. KonpyatoB. — DIEKTpPOH. TEKCTOBBIE JaHHBIE. —
CaparoB: A# Ilu Dp Memma, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum pocryma:
http://www.iprbookshop.ru/74559.html.
3. Jluneitnas anreOpa W a”anuThuyeckas reomerpus. COOpHUK 3amad [DIEKTPOHHBIN pecypcl:
npaktukym / E. B. JlemoBckasg. — DneKTpoH. TeKCTOBble AaHHble. — M. : MockoBckas
rocyIapcTBeHHas akajemusi BogHoro Ttpancmopra, 2017. — 100 c. — 2227-8397. — Pexum
nocryna: http://www.iprbookshop.ru/76710.html.
4. Jluneitnas anreOpa. AHAIUTUYECKAs TeOMETpuUs [ DIEKTPOHHBIN pecypc]: yuebHoe nocobue / A.
M. Usnega, I1. U. [Ipunyukas, U. 1. YepHbIX. — DIEKTPOH. TEKCTOBBIE AaHHbIE. — HoBOCHOUpPCK:
HoBocuOupckuii Tocy1apcTBeHHBIH TeXHUUeCKuil yauBepcuret, 2014, — 180 ¢. — 978-5-7782-
2409-4. — Pexxum nocrtyna: http://www.iprbookshop.ru/45380.html

7. MeToaMKa OPraHu3anMy TeKylero KOHTPOJIs

Bun Homep| TeMblI JIeKIHii, MPAKTHYECKHE ®opMa U METOIbI Homep Makcu-
o0yuenust KOHT- 3aHATHS, 1a00paTOPHbIE kouTpoJsa KT pasena | MajbHbI
POIE | HaGoThl paboueii mporpaMmel, PIL ¢ mpu- | Gaux no
Hou Ho/IeKAIINe KOHTPOJIIO MEPHLIMHI | KaK10H1
TOYKHU (1omep u3 4.1) 3aaHus- ¢opme
(KT) MH KOHTPOJIsi
3 4 5
1 2 3 4 5 15 16 17
Jlexuun 1A * * KonTtp. padota Nel,2 6.1 10
2A * KonTtp. padora Ne3,4 6.1 10
3A * * * Jlom. Bonmpocsl 6.2 o)
[Ipaktnuec | 1A * * Pabota Ha 3aHsATUH 6.1 25
KHe 2A * Pabota Ha 3aHsATHU 6.1 25
3aHATHS 3A * * * Jlomn. Bonpocs! 6.2 5
CamocTosT 1A * * JlomamrHee 3amaHne 6.1 5
CIIbHAA 2A * JlomamrHee 3a1aHue 6.1 5
paborta
[Mocemenne | 1A * * KonTpouss mocent. 5
3AHATHH 2A * KOHTpOJIb mocen. 5
DK3aMeH [TucemenHoe 6.2 20
3aJlaHue.
Co0ecenroBaHue
Bcero 6anoB 120
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