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1. EJIX OCBOEHUA JUCLHHUITJINHBI

Henabio ocBoeHusi AUCHHUILIMHBI «JIuHeiiHas anreOpa ¥ aHATUTHYECKas TEOMETPHI»
SIBIIICTCSL OBJIAJICHUE 3HAHUSAMHU MO anreOpe M TEeOMETpUH, HEOOXOIUMBIMH ISl M3YyYeHUS
IPYrUX MaTeMaTU4YecKuX ITUCIHIUIMH; pPa3BUTHE HAaBBIKOB pELICHHs 3aJay 1o  anredpe u
TEOMETPUH.

33}13‘11/1 JAUCHUIIIMHbI:

e (hopMupoBaHKE KOMIUIEKCHBIX 3HaHUI 00 OCHOBaX aireOpbl U T€OMETPUH;

e mpuoOpereHre OOYYAIONUMHCS HABBHIKOB W YMEHHMH 1O PEIICHHIO alreOpanydecKux |
reOMETPUYECKUX 3a/aY;

e (opMHUpOBaHUE JIMYHOCTH OOy4aroIMXCs, Pa3BUTHE MX MHTEIJIEKTa M CHOCOOHOCTEH K
JIOTUYECKOMY U aJITOPUTMHYECKOMY MBILICHHUIO;

e 3HAaKOMCTBO C IPUKIIAJHBIMU 3aa4aMU JUCLHUIUIMHBI,

e (hopMHUpOBaHUE HABBIKOB pa0bOTHI C AOCTPAKTHBIMU MOHATUSMH BbICIIEH MaTEMaTHUKH.



2. MECTO JJUCIIUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT' PAMMBI

2.1.  Jlucummumnaa <«JIuHeiliHas anreOpa W aHAIMTHYECKAs TEOMETPUs» OTHOCHUTCS K
oOs3arenpHOM wactu biioka 1. Jucummiuueel (MOIynaM), MUMEET TECHYIO CBSI3b C JIPYTUMH
ITUCLUAIUINHAMU.

2.2. B Tabnuie mnpuUBEACHBI MPEAMICCTBYIOIIME W IOCICAYIONINE JIUCIUILIAHEI,
HanpaBlieHHbIC HAa (OPMHUPOBAHUE KOMIICTCHIIMH NUCIUIUIMHBI B COOTBETCTBUU C MATpPHIICH
komnerennui OI1.

IIpeamecTByomue U NOcJaeAy0ONMEe TUCHUIIIMHBI,
HalnpaBJieHHbIe HA (OPMHUPOBaAHHE KOMIIETeH Mt

Ne
/ [IpenmecTByroIe JUCIUTUTHHBL [Mocnenyromue TUCIUTLTIHBI
n/n
1. | 3naHus, noMy4YeHHBIE HA IPEIBIIYIIEM YPOBHE YucneHHble METO/IbI
o0Opa3oBaHus
2. Teopus BeposiTHOCTEN U
MaTeMaTHyYecKasi CTaTUCTUKA
3. Anroputmsl Ha rpadax
4. VYnpasieHue JINYHbIMU
¢uHaHCAMU
5. Hccnenosanue onepauuii u
TEOPHSI UTP
6. MammHHOe 00y4eHue 1 aHaIu3
JTAaHHBIX




3. HINTAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

(OI) -
KOMIICTCHIINU 06y11a}01111/1xc;1 OIIPCACIIAOTCA TpGGOBaHI/IHMI/I cTaHjapra 110 HaIlPaBJICHUIO

[Inaampyembie  pe3ynbTaThl OCBOCHUS 00Opa3oBaTENbHON  MPOTpPaMMBbI

noarotoBku 01.03.02 IlpukmagHas wmarematuka u uHpoOpMaruka ©u  (QOPMHUPYIOTCS B

COOTBETCTBUM ¢ MaTpulei kommereHuii OI1

Noe Homep/ HaumeHoBaHue B pe3yabrare uzy4eHnusi AMCUUIIMHBI
/i HHJIEKC KOMIIETeHIIHU U o0yuyariuecs 10/KHbI:
KOMIIETEHLIMH (111 ee 4YaCcTH)
1 2 3 4
OIIK-1 Crocoben npumensats | OIIK-1.1.06magaer  0a30BbIMM  3HAHHUSIMH,
CI)YH,Z[aMeHTaJ'ILHLIC 3HaHus, | MMOJYYECHHBIMU B 00J1aCTH MaTEMAaTHYECKUX U
MOJIY4YCHHBIC B obmactu (I/IJ'H/I) C€CTCCTBCHHLIX HAYK.

MaTteMaTudeckux u  (Wwin)
€CTeCTBEHHBIX  HayK, u
HCIIOJIb30BATh ux B
npodeccuoHaIbHON
JeSITeTbHOCTH

OIIK-1.2.Mcnonp3yer B mpodeccunoHaabHON
JeSITeTIbHOCTH 3HAHMS, MTONYYCHHBIC B 007IaCTH
MaTEeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK
OI1K-1.3.OcymiecTBisier  BBIOOP  METOJIOB
pelieHus 3a7a4 npodecCHOHATEHON
JESITeTbHOCTH HAa OCHOBE TEOPETHUECKHX
CBCIICHHI.




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFBEM JUCIHUIJIMHBI U BUbI YYUEBHOMN PABOTHI

Bup yueOHoii padoThl Bcero yacos CeMeCTpLI*
Ne 1 Ne2
4acoB 4acoB
1 2 3 4
AyauTopHAasi KOHTaAKTHasi padoTa 144 72 72
(Bcero)
B tom uuce:
Jlexmmm (JI) 72 36 36
[Tpaktuueckue 3anstus (I13) 72 36 36
KonrakTHass BHeayauTopHas padora. B 4 2 2
TOM YHCJIC.
NunuBunyaibHbIe i TPYIIIOBBIC 4 2 2
KOHCYJIbTaIlNH
CamocrosiTesibHas pa6oTa 86 43 43
oo0yuarmerocs (CPO (Bcero)
Iloozomosexa x 3anamusm (113) 20 10 10
Iloozomosxa k mexywemy koumponio (I1TK) 20 10 10
TIloozomoska k npomedIcymouHomMy KOHMPOIo 20 10 10
(TTTIK)
Camonodzomoska 26 13 13
IIpome:xxyTouHasi | 3K3aMeH 9(72) 9 (36) 9(36)
arrecTanms B TOM YHCJIe:
[Tpuem 5k3., yac. 1 0,5 0,5
Koncynpramusi, gac. 4 2 2
CPO, yac. 67 33,5 33,5
HUTOI'O: O6mast | yacoB 288 144 144
TPYA0EMKOCTh 3au4. e, 8 4 4




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3pnennl (TeMbl) TUCHUIINHBI, BUABI Y4eOHOI J1esiTeIbHOCTH H GOPMBbI KOHTPOJIA

Ne
n/
n

HaumenoBanmue pasjaesa (TemMbl)
JAMCIUTJINHBI

Buabi yueonoii

AeATeIbHOCTH, BKJIKYasA
CaMOCTOSITEJIbHYIO Pa0dOTy

o0yuyarmuxcsi
(B yacax)

JI

BC€
ro

@®opMbl TeKyLIeH 1
NPOMEKYTOYHOM
aTTecTanuu

JIP | II3 | CP
0)
6

4 5

Cem

ectp 1

Pasnen 1. I'pynnel, konbua, noss.
[Tone KOMIUIEKCHBIX YHCEI.

Komnoksuywm,
KOHTPOJIbHBIE BOIIPOCHI,
WHIIMBHyalIbHBIC
3a7laHusl IO TUIIOBOMY
pacdery, KOHTPOJIbHAs
pabota

Paznen 2. Matpuiisl.

Komnoksuym,
KOHTPOJIBHBIE BOIIPOCHL,
WHJMBUyaJIbHBIC
3aJIaHHMS 110 TUIIOBOMY
pacyery, KOHTPOJIbHas
pabota

Pazgen 3. Onpenenurenu.

Komnoksuywm,
KOHTPOJIbHBIE BOIIPOCHI,
WHIIMBHyalIbHBIC
3aJlaHusl 10 TUIIOBOMY
pacdery, TeCTUPOBaHHUE,
KOHTpOJIbHAsA paboTa

Paznen 4. JIunelinbie BEKTOpHBIE
IIPOCTPAHCTBA.

Komnoksuywm,
KOHTPOJIbHBIE BOIIPOCHI,
WHJIMBHUIyaJIbHbIC
3a7aHusI IO TUIIOBOMY
pacdeTy, KOHTPOJIbHas
pabota

Pazgen 5. CucteMbl JIMHEHHBIX
anredpanvyeckux ypaBHEHUH.

Komnoksuywm,
KOHTPOJIbHBIE BOIIPOCHI,
WHIIUBHyalIbHbBIC
3aJ]aHusl IO TUIIOBOMY
pacuery

Pa3nen 6. DineMeHTEI
AHATUTUYECKON reOMEeTpHH.
Bexkropsr.

Komnoksuym,
KOHTPOJIbHBIE BOITPOCHI,
WHJIUBUyaJIbHbIC
3aJ]aHusl IO TUIIOBOMY
pacdery, TeCTUPOBaHUE,
KOHTPOJIbHAS paboTa




7. | Pazgen 7. [lpsimast TuHUS U 4 4 6 14 | Komnoksuym,
IIJIOCKOCTH KOHTPOJIbHBIC BOIIPOCHI,
WHAWBUIYaJIbHBIC
3alaHus 110 TUIIOBOMY
pacdery, KOHTpOJIbHast
pabota
8. | Paznen 8. JluauM BTOPOTO 4 4 1 9 | Kommoksuym,
nopsaka KOHTPOJIbHBIE BOIIPOCHI,
WHAWBUAYaAJIbHBIC
3aJaHud 10 TUIIOBOMY
pacyeTy, KOHTPOJIbHad
pabota
IIpomexyTouyHas aTTecTANMA 36 | Ox3ameH
KonrakTHasi BHeayAuTOpHAasI rpynnoBbie u
paﬁOTa 2 HUHIUBUAYAJIbHbIC
KOHCYJbTAllUU
Bcero uyacoB B 1 cemecTpe 36 36 | 43 | 153
Cemectp 2
9. | Paznmen 9. KoneunomepHbie 4 4 8 | 16 | Kommoxsuym,
JINHEWHBIE BEKTOPHBIEC KOHTPOJIBHBIC BOIIPOCHI,
IIPOCTPAHCTBA WHIUBUYyaJbHBIC
3aJaHud 10 TUIIOBOMY
pac4deTy, KOHTPOJIbHAA
paboTa
10. | Pasxen 10. EBKIMI0BEL 6 6 8 | 20 | Komioksuym,
IPOCTPAHCTBA. KOHTPOJBHEIE BOIPOCHI,
HHAWBUAYAJIbHBIC
3aJaHus 10 TUIIOBOMY
pacdery, KOHTpOJIbHas
pabora
11. | Pasnen 11. JIuneiinsle oneparopsl | 8 8 8 | 24 | Komwioksuym,
B JINHENHBIX BEKTOPHBIX KOHTPOJIBHBIE BOIIPOCEI,
IPOCTPAHCTBAX. MHMBHYalIbHBIC
3aJaHud 10 TUIIOBOMY
pacdery, KOHTpOJbHas
pabota
12. | Pasgen 12. bununelinsie u 6 6 8 |20 | Komnoxsuym,
KBa[paTUYHbIE (POPMBI. KOHTPOJIBbHBIE BOIPOCHI,
WHAWBUAYAJIbHBIC
3aJaHud 10 TUIIOBOMY
pacdery, KOHTpOJbHas
pabota
13. | Pazmen 13. OGiiee ypaBHEeHUE 4 4 8 16 | Komnoxsuym,
JIMHUYU BTOPOTO MOPSIKA. KOHTPOJIbHBIE BOIPOCHI,
WHAWBUAYAJIbHBIC

3aJ]aHusl IO TUIIOBOMY
pacdery, KOHTPOJIbHas
pabora




14.

Pazgen 14. [loBepxHoctu BTOporo | 8 8

MOpsIIKa

3 19 | Komnoxsuym,
KOHTPOJIbHEIE BOIPOCHI,
WH/INBUIyalIbHBIC
3aJaHus TI0 THIIOBOMY
pacuerty, TeCTHPOBaHUE,
KOHTPOJbHAS paboTa

IIpome:kyTOUHAs aTTeCTANMS

36 | Dk3amen

KonrakTHast BHEayIUTOpHAas1

TPYNIOBBIE H
2 | H”HAMBHAYAJIbHbIE

paﬁOTa KOHCYJIbTAalluUN
Bcero yacoB Bo 2 cemecTpe: 36 36 | 43 | 153
HUTOI'O 72 72 | 86 | 288

4.2.2. JIeKIIUOHHBIH KYypC

Ne HaumenoBanue HauMeHoBaHHE TEMBI Conep)lcalme JICKIIUU Bcero
n/ | pasgeja IHCUUIIMHBI JeKIHH 4acoB
I
1 2 3 4 5
Cemectp 1
1. | Paszmen 1. I'pynmsl, konbla, Tema 1.1 bunapusie BunapHas anrebpanueckas 2
noJist. [ToJie KOMIIEKCHBIX anredpanvecKue oneparuy. oneparnus. CBoicTBa.
YHCEJI. IIpumepsl.
2. | Pasgen 1. I'pymnmnsl, kombla, Tema 1.2 OcHoBHBIE Onpenenenus TpYTIIBL, 2
noJist. [ToJie KOMIIEKCHBIX anredpanveckue CTpyKTYpHL. MOATPYIIBI, KOJbIA, MO,
YHUCell. CneactBusi H3  aKCHUOM
nosist.  Ilpumepsl  rpymm,
KOJIELl U ITOJIEH.
3. Pazpen 1. I'pynmel, kosbla, Tema 1.3 KoMIiekcHbIE YHCIIA. TToJie KOMIUIEKCHBIX YHUCEN. 2
monst. [Tonme KOMIUTEKCHBIX Anrebpamdaeckas u
qHCce. TPUTOHOMETpHUIECKas
(hopMBI 3armcu
KOMILTEKCHBIX qucel.
JewcTBus Hajg
KOMIUIEKCHBIMU ~ YHCIIAMHU.
dopmyna Myagpa.
W3Bneuenue kopHi U3
KOMIUIEKCHOTO YHCJIa
4. | Pazgen 2. MaTpuisl. Tema 2.1. Onepanuu Haj ITonsitue MaTpPHIIBL. 2
MaTpHLIAMHU. OcHOBHBIE OTIepalluu Haj
MaTpUIaMA (cmoxxenwne
MaTpHII, YMHOXXEHHUE
MaTpPHUIIBI Ha 9UCIIO,
MIEPEMHOXKCHHE MATPHI]) H
HX CBOWCTBA.
5. Paszpen 3. Onpenenurenu. Tewma 3.1. [lepecranoBku u Ornpenenenue 2
MO/ICTAHOBKHU. TIePECTAHOBOK u
nojacraHoBok.  CBoHcCTBa.
IIpumepsl.
6. | Pazmen 3. Onpenenurenn. Tema 3.2 Onpenenutenu Omnpenenenne u 2
N-ro nopsiaKa U UX CBOMCTBA. npocreimue CBOICTBa
onpeaenuTene.
Brruncnenue
onpejeNuTeNeld BTOPOro u
TPEThEro MOPSIIKOB.
Pasnoxxenue onpenenutens
mo  crpoke  (crosdmy).




Teopema Jlannaca.

Pazpen 3. Onpenenurenn.

Tema 3.3 ®opmyner Kpamepa

Pewenue
CHCTEMBI
anreOpanIeckux
ypaBHEHUI c
HEBBIPOXKICHHOMN
OCHOBHOM MaTpuued 1o
¢dopmynam Kpamepa.
OOparHas MaTpura.

KBaJIpaTHOM
JIMHEHHBIX

Pasznen 4. JIuneiinsie
BEKTOPHBIE IPOCTPAHCTBA.

Tema 4.1 JluneitHble BEKTOpHBIE
MIPOCTPAHCTBA.

Onpenenenue JIMHEHHOTO
BEKTOPHOT'O IPOCTPAHCTBA.
IIpumepsl. CaoiicTBa
JIMHEHHBIX BEKTOPHBIX
npoctpancTB.  JluHeliHas
3aBUCUMOCTb.
OKBHBAJICHTHBIE CHCTEMBI
BEKTOpPOB. PaHr cucremsl
BEKTOPOB.

Pasnen 5. CucreMsl
JTUHEWHBIX anreOpamdecKux
YpaBHEHMI.

Tema 5.1 Panr maTpuisl

Panr matpuusl. Teopema o
6a3nCcHOM MHHOpE.

10.

Pazpen 5. Cucremsl
JIMHEHHBIX anreOpanyeckux
YpaBHEHUI.

Tema 5.2 Teopema Kponekepa —
Kanennu. Pemenue
MIPOU3BOJIBHBIX CUCTEM
JIMHEIHBIX YpaBHEHUN. MeTog
T'aycca.

Teopema Kponekepa -
Kamnenmu. Pemenue cuctem
JIMHEUHBIX YPaBHEHUM.
OneMeHTapHbIE

npeoOpa3oBaHus B CHCTEME
JIMHEUHBIX YPaBHEHUM.
Meron I'aycca

11.

Pasnexn 5. CucreMsl
JTUHEWHBIX aareOpamdecKux
YpaBHEHMI.

Tema 5.3 CucreMbl TUHEHHBIX
OTHOPOJHEIX YpaBHEHUH.

IIpoctpancTBO  peleHui
OJHOPOJHOMN CUCTEMBL.
DyHaaMeHTaIbHAs
cucrema peIlIeHHA.
Crpyxkrypa o0rmrero
pelIeHusl  HEeOJHOPOAHOM
cuctembl. CBSI3b  MEXIY
peuIeHUAMY OJTHOPOJHOM U
HEOJIHOPOJHOM CHCTEM.

12.

Paznen 6. DnemeHTHI
AHAIUTUYECKOU F€OMETPHH.
BexTopsl.

Tema 6.1. Bekropsl. JIuneiinsie
OIlepaIyy HaJl BEKTOPaMH.

Bekrtopel, ux cioxeHue u
YMHOXEHHE Ha  YHUCJIO;
JIMHEHHAas 3aBUCUMOCTh
BEKTOpPOB u ee
TEOMETPUYECKUI  CMBICI;
0a3uc U KOOPIMHATHI;

13.

Pasznen 6. DiieMeHTHI
AHATTUTHIECCKOI TeOMETPHUH.
BexkTopsl.

Tema 6.2. CxansipHoe
MIPOU3BEICHIE BEKTOPOB.

CkansipHO€ TpOU3BEACHHE
BEKTOPOB;  MeEpexon  OT
OJTHOTO 0a3nca K Ipyromy.

14.

Paznen 6. DiieMeHTHI
AHAJIUTUYECKOU T€OMETPHH.
BexTopsl.

Tema 6.3. BexTopHoe u
CMeEIIaHHOE PON3BEACHHE
BEKTOPOB.

OpueHranus;
OpUCHTHUPOBAHHBIH 00BEM
napajureNienumnena;
BEKTOPHOE M CMEIIaHHOE
MIPOU3BENICHUSI BEKTOPOB.

15.

Paznen 7. [Ipsimas nuHus u
IUIOCKOCTh

Tema 7.1 IIpsiMast Ha MIIOCKOCTH.

Cuctemst KOOpJIUHAT;
Mepexon oT OJTHOM
CHUCTEMBI ~ KOOpAMHAT K
JIpyToit; ypaBHEHHE
psIMOIt JINHUU Ha
IJIOCKOCTH.

16.

Pazpen 7. llpsimast muHus 1
IUIOCKOCTD

Tewma 7.2. [InockocTs 1 mpsAMas
B IPOCTPAHCTBE.

IInockoctu B
MPOCTPAHCTBE; B3aUMHOE
PACIIOJIOKEHHUE PSIMBIX Ha
IUIOCKOCTH U INIOCKOCTEN B
MIPOCTPAHCTBE; IpsMas B

10




MIPOCTPAHCTBE.

17.

Paznen 8. JIuauu BTOpPOTO
MopsiIKa

Tema 8.1. JIuauH BTOPOTO
MOPsIIKA.

Onwaric, runiepboia u
mapabosa; ux
KaHOHHUYECKUE yPaBHEHHS.
HccrnenoBanne GopMEL

Bcero yacoB B 1 cemecrtpe:

36

Cemectp 2

18.

Pasnen 9. KoneunomepHsie
JIMHEIHbIE BEKTOPHBIE
MIPOCTPAHCTBA

Tewma 9.1. KoneunomepHsie
JIMHEIHBIE BEKTOPHbIC
MIPOCTPaHCTBA.

Koneunomepuslie
JIMHENHbIE BEKTOPHBIE
IIPOCTPaHCTBA. ba3sbl.
baszuc u pazmepHoCcTh
JIMHEMHOr0 BEKTOPHOIO
IIPOCTPAHCTBA.
Wzomopdu3m nuHeHHBIX
IIPOCTPAHCTB.

19.

Pasnen 9. KoneunomepHsie
JTUHEWHBIE BEKTOPHEIC
MIPOCTPaHCTBA

Tewma 9.2. [lomnpoctpancTBa
JIMHEWHOT0 BEKTOPHOT'O
MPOCTPAHCTBA.

IToanpoctpancTBa
JMHEHHOTO TIPOCTPAHCTBA.
Cymma w® mepecedcHUE
TTOIIPOCTPAHCTB.
Paznosxenue JIMHEHHOTO
BEKTOPHOTO TIPOCTPAHCTBA
B PSIMYIO CYyMMY
MOJIMIPOCTPAHCTB.
JInneiinoie 000JI0YKH

20.

Paszgen 10. EBknuaoBel
MIPOCTPAHCTBA.

Tema 10.1 EBkanumoBel
MIPOCTPAHCTBA.

EBKIIMAOBEI IIPOCTPAHCTBA.
3anaHue CKaJISIPHOTO
MPOU3BEACHUS B
KOHEYHOMEPHOM
npoctpaHcTBe. OCHOBHBIE
CBOHCTBa CKaJISIPHOTO
TIPOU3BEACHHUS.
OpToroHanbHas
BEKTOpPOB, €€
OpToroHanbHBIN
nporece
OPTOTOHATU3AIIH.
Teopema 00
OpTOTOHATBFHOM  0a3wmce.
Tlonsarue HOPMBI.
OpTOHOPMUPOBAHHBII
6asuc. JnmHa u yrasl B
€BKJIN/IOBBIX
MIPOCTPaHCTBAX.

cucTeMa
CBONCTBO.
6asuc,

21.

Pasznen 10. EBKingoBEI
MIPOCTPAHCTBA.

Tema 10.2. OpTorosaibHele
OIIePaTOPHI.

OpToroHanbHble
OIEepaTOpBl, UX CBOMCTBA.
Martpuna OpTOroHaJIbHOTO
oreparopa.

22.

Paszgen 11. JIuneiinsie
ornepaTophl B JIMHEHHBIX
BEKTOPHBIX MPOCTPAHCTBAX.

Tema 11.1. JIuneiiusie
OTIEpaTOPHI.

OmnpeneneHre W TPUMEPHI
JIMHEWHBIX OIIepaToOpOB.
JleWcTBusT ¢ JIMHEHHBIMH
OTepaTopamH.

IIpocTpaHCTBO JIMHEWHBIX
ornepaTtopos. SAnpo u o6pa3
JMHEHHOTO oreparopa.
CBsi3p MexIy aedexToMm,
paHroM M Ppa3MEpHOCTHIO

obilactu OIIpeeIeHUs
JMHEHHOT O oreparopa.
OO6paTHBIi oreparop.
HesbIpoxaeHHbII

onepartop. OnpezneneHue u
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TIPUMEPHI HaXO0XJICHUS
MaTpHuIlL JIMHEWHBIX
onepaTopoB. CBs3b MEXIY
KOOpJIMHATaMH BEKTOpa -
obpaza ® Bekropa -
mpoobpaza. HN3omopduzm
NPOCTPAHCTBA  JIMHEHHBIX
OIIEpaTOPOB IPOCTPAHCTBY
NPSMOYTOJIBHBIX ~ MaTpHIL
COOTBETCTBYIOILIETO
pasmepa. CBs3b  MeXIy
MaTpuIaMu JIMHEHHOTO
ormepaTopa B pPasHBIX
Oasmcax.

23.

Pasnen 11. JIunetinvsie
OIEPaTOPbI B IMHEHHBIX

BEKTOPHBIX IPOCTPAHCTBAX.

Tema 11.2. CoGcTBEHHBIC
BEKTOPHI M COOCTBEHHEIC
3HAYCHUS JTUHEHHOTO
oreparopa.

CoOcTBeHHBIE BEKTOPHI W
COOCTBEHHBIE 3HAYCHUA
JIMHEUHOT O omeparopa.
CriexTp omeparopa.

24,

Pasnen 11. JIunetinsie
OTIepaTophl B JIMHEHHBIX

BCKTOPHBIX NPOCTPAHCTBAX.

Tema 11.3. ConpsixeHHbIE
ornepatopsl. CaMOCOTPSKCHHBIE
OTIEPaTOPHI.

Omnepanms  mepexoma OT
oreparopa A K

%
COTIPSDKEHHOMY A
CgoiicTBa orepanuu
* HaxoxZeHue  MaTpHILbI
COIIPSDKEHHOTO ~ OTIepaTopa
B OPTOHOPMHPOBAHHOM
(oproronamsHOM) 0Oasmuce.
OcHoBHbIE CBOICTBa
CaMOCOTIPSKEHHBIX
OTIePaTOPOB.

25.

Paznen 12. bununeitnsie u
KBalpaTuiHble (HYOPMBI.

Tema 12.1. bununeinnie
(bOopMBI.

dhopma.
(bOopMBI.
OmnMHeHHOM
[IpeobpasoBanue
OMIMHEHHOM
npu U3MCHCHUHN

JIuneiinas
bununeinsie
Marpuua
(bopMmBI.
MaTpPHIIbI
(dopmsl
Oasmuca.

26.

Pasnen 12. bununeinsle u
KBaJ[paTUIHBIC (POPMBI.

Tema 12.2. KBagpatuuHsie
(b opMBL

KBagpaTuunsie
[IpuBenenue
KBaJIpaTUIHON (HOPMBI K
KaHOHUYECKOMY BUIlY
merogamu Jlarpamxka u
SAxobwu. Kpurepwuii
CunbBecTpa
MOJIOKUTEIIbHOM
OTIpEJIeNIEHHOCTH
KBaJpaTUYHOMN
3akoH
KBaJpaTUYHOMN
Panr

($opMmBl.

(bopMBL

(bopMBI.
WHEPIIUU
(bopMBI.
KBaIpaTUYHON

27.

Paznen 13. OGuiee
ypaBHEHHE JINHUU BTOPOTO
MOPSIIKA.

Tema 13.1.IlpuBenenue obero
ypaBHEHHS JINHUH BTOPOTO
MOPSAKA K KAHOHUYECKOMY
BUIY.

[IpuBenenue obmero
YpaBHEHHS JINHUH BTOPOTO
TopsiJIKa K KAHOHUYECKOMY
BUJLY.

28.

Paznen 13. OGuiee
ypaBHeHHe JIMHUHN BTOpOFO
MOpsIIKA.

Tewma 13.2.Ilpumenenue Teopun
MHBapUaHT K IPHUBEICHUIO
o011ero ypaBHEHUsI THHUU
BTOPOTO MOPSAKA K
KaHOHUYECKOMY BUY.

WuBapuaHTh! 00111€TO
YpaBHEHHS JIMHUU BTOPOTO
nopsiaka. IIpumenenue
TEOPUU WHBAPHAHT K
MPUBEACHUIO 00IIero
YpaBHEHHS JIMHUU BTOPOTO
HOpsiIKa K KAHOHUYIECKOMY
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BUIY.

29. | Pazgen 14. [ToBepxHOCTH Tema 14.1. TToBepxHOCTH Teopema 0 KaHOHHYECKUX 8
BTOPOTO MOPSIIKA BTOPOTO MOPSIIKA. YPaBHEHHSAX MOBEPXHOCTEH
BTOPOTO MOPSIKa;
SIUTATICOMIBL;
TUIepOOIIONIHL;
1apaOoJIONABl; IHIHHIPEL;
KOHMYECKHE CeYeHus;
HPSIMONTMHEHHBIC
obpasyromue;  appuHHAS
Kiaccudukanms
MIOBEPXHOCTEN BTOpPOTO
nopsaKa
Bcero yacoB B cemecTtpe: 36
HUTOI'O 4yacos: 72
4.2.3. JlabopaTOpHbIil NPAKTUKYM (He Npeanoaraercs)
4.2.4. IlpakTryeckue 3aHSITHS
Ne HaumenoBanue HaumeHnoBanue Conep:xkanue Bcero
n/ pa3aeia IMCUHAIIJIHHbI MPAKTHYIECKOI'0o 3aHATHS MPAKTUYIECKOI'0 qacoB
I 3aHATHUA
1 2 3 4 5
Cemectp 1
1. | Paszmen 1. I'pynnsl, konbLa, Tema 1.1 bunaphsie BunapHaas anrebpandeckas 2
noss. [Tose KoMITIeKCHBIX anredpandecKue Oneparyy. ornepanusi. CBoiicTBa.
YHUCEJL IIpumepsl.
2. Pazpen 1. I'pynmel, koibla, Tema 1.2 OcHOBHBIE CnencTBus U3 aKCHOM IIO 2
noyst. [Tose KoMITIeKCHBIX anredpandecKue CTPyKTYpHI. [Ipumeps! Tpynm, xojen u
YHUCeJL ToJIEH.
3. | Pazgen 1. I'pynmsl, konbua, Tema 1.3 KommiekcHele yncia. Anrebpamdeckas u 2
mossi. [Toyie KOMIUTIEKCHBIX TPUTOHOMETpHYECKast
quce. hopmbl 3aMUCcu
KOMIUIEKCHBIX YHCeT.
JewcTBus Hajg
KOMIUIEKCHBIMHA  YHCJIAMHU.
dopmyna Myagpa.
U3Bneuenne KOpHA W3
KOMIUIEKCHOT'O YHCJIa
4. Paznen 2. Matpuusl. Tema 2.1 Onepanuu Haj OCHOBHBIE OIlEepaluy HaJ 2
MaTpHLaMH. MaTpHLaMH (cnoxeHue
MaTpHil, YMHOXCEHHUE
MaTpHILBI Ha 4HCII0,
TIEPEMHOKEHNE MaTpHll) U
UX CBOMCTBA.
5. | Pazgen 3. Onpenenurenn. Tema 3.1. [lepectaHOBKH U Onpenenenne 2
MIOJICTAHOBKH. MIePEeCTaHOBOK u
noacraHoBok.  CBoiicTBa.
IIpumepsl.
6. | Pazmen 3. Onpenenurenm. Tema 3.2 Onpenenutenu Brraucnenue 2
N-TO MOPSIKA ¥ UX CBONCTBA. ompenenuTeneii BTOporo u
TPEThEro TIOPSIIKOB.
Paznoxxenne onpenenuTens
mo  crpoke  (crTosomy).
Teopema Jlamnaca.
7. | Pasgen 3. Onpenenurenu. Tema 3.3 ®opmynsl Kpamepa Pemenne KBaJIpaTHOM 2
CHCTEMBI JIMHEHHBIX
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anreOpanvIecKux

ypaBHEHUU c
HEBBIPOKICHHOU
OCHOBHOM MaTpuued 1o
hopmynam Kpamepa.
Ob6parHas MaTpuIa.

8. Paznen 4. JIuneitasie Tewma 4.1 Jluneiineie BekTopHble | [IpuMmepst JTMHEHHBIX 4
BEKTOpHBIE IMPOCTPAHCTBA. MIPOCTPAHCTBA. BEKTOPHBIX  IIPOCTPAHCTB.

JInHeliHas 3aBUCUMOCTb.

9. Pazgen 5. CucreMsr Tema 5.1 Panr matpuis Panr wmarpuusl. MeTonbl 2
JIMHEHHBIX anreOpanyeckux BBIUUCIICHUS PaHra.

YPaBHEHHUH.

10. | Pazmen 5. Cuctemsr Tema 5.2 Teopema Kponekepa — | Pemienue CHUCTEM 2
JIUHEHWHBIX aareOpamdecKux Kanennu. Pemenne JIMHEWHBIX YpaBHEHUU.
ypaBHEHHUI. MIPOU3BOJIBHBIX CUCTEM OneMeHTapHbIE

JIMHECHHBIX ypaBHEHUN. MeTon, npeoOpa3oBaHus B CUCTEME
l"aycca. JIMHEUHBIX YpaBHEHUM.
Meron I'aycca

11. | Pasmen 5. CucteMsl Tema 5.3 CucteMsl IMHSHHBIX DyHIaMEHTaIbHAS 2
JTUHEWHBIX aareOpamdecKux OTHOPOJHBIX ypaBHCHUH. cucremMa PpeIIeHUHA.
YpaBHEHMI. Crpykrypa o0miero

peumieHusT  HEOTHOPOIHOM
CHCTEMBI.

12. | Paznmen 6. DieMeHTHI Tema 6.1. Bektopsl. JIuneitnpie | BEKTOpBI, UX CIOXEHUE H 2
aHAJIUTUYIECKOI FreOMEeTpHUH. oIepalry HaJl BEKTOpaMHu. YMHOXKEHHE Ha  YHCIO;
Bexkrtopsl. JIMHEWHast 3aBUCUMOCTh

BEKTOPOB, 6asuc u
KOOPJAMHATEHI.

13. | Paznmen 6. DieMeHTHI Tema 6.2. CkansapHoe CkanspHoe TpOU3BEACHUE 1
aHAJIUTUYIECKOI FreOMEeTpHUH. MIPON3BE/ICHUE BEKTOPOB. BEKTOPOB;  Iepexox  OT
BekTtopsl. OJTHOTO 0a3mca K Ipyromy.

14. | Pazmen 6. DimemMeHTHI Tema 6.3. BektopHoe u Brluucnenue BEKTOPHOTO U 1
AHATTUTHIECCKOI TeOMETPHUH. CMEIIaHHOE TIPOU3BEICHIE CMEIIaHHOTO
Bekrtopsl. BEKTOPOB. MIPOU3BEACHUS BEKTOPOB.

15. | Pa3znen 7. IlpsimMas nuHus u Tewma 7.1 [Ipsimast Ha MIIOCKOCTU. | YpaBHEHUS psIMOH 2
IUTOCKOCTh JIMHUAU Ha TUTOCKOCTH.

16. | Paznen 7. IlpsimMas nuHus u Tema 7.2. [Inockocts v ipsimast | Tlinockoctu B 2
IUTOCKOCTh B IIPOCTPAHCTBE. MIPOCTPAHCTBE; B3aUMHOE

pacrmonokeHue NpSIMbIX Ha
TUTOCKOCTH U INTIOCKOCTEH B
MPOCTPAHCTBE; psMast B
MPOCTPAHCTBE.

17. | Paznmen 8. Jlunum BTOpOTO Tewma 8.1. JIuHuM BTOPOTO Onnurc, runepbona u 4
TopsIKa MOpsJIKA. napaboiia; ux

KaHOHHYECKHE yPaBHECHUS.
HWccrenoBanne GopMBL.

Bcero yacoB B cemecTpe: 36

CemecTp 2

18. | Pa3nen 9. KoneunomepHsie Tema 9.1. KoneunomepHsle KoneunomepHsie 2
JINHEHHbIE BEKTOPHBIE JIMHENHbIE BEKTOPHBIE JMHENHbIE BEKTOPHBIE
IIPOCTPAHCTBA MPOCTPAHCTBA. npocTpaHcTBa. bassl.

Ba3zuc u pazmepHOCTh
JIMHEWHOTO BEKTOPHOIO
MPOCTPAHCTBA.
M3oMopdu3M TMHEHHBIX
TPOCTPAHCTB.

19. | Pa3nmen 9. KoneunomepHsie Tema 9.2. I[TognpocTpaHcTBa IoxmpoctpancTra 2
JIMHEIHBIE BEKTOPHBIE JIMHEHHOI'0 BEKTOPHOT'O JIMHEMHOTIO IPOCTPAHCTBA.
IIPOCTPAHCTBA MPOCTPAHCTBA. Cymma u mepecedeHue

MOJIIPOCTPAHCTB.
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Paznoxxenue JIMHEHHOTO
BEKTOPHOTO TIPOCTPAHCTBA
B TIPAMYTO CYyMMY
MTOIIPOCTPAHCTB.
JInneiinble 000JI09KH

20.

Pasnen 10. EBkinaoBel
MIPOCTPAHCTBA.

Tema 10.1 EBxinaoBel
MIPOCTPAHCTBA.

3amanue CKaJSIPHOTO
TIPOU3BEACHUS B
KOHEYHOMEPHOM
HPOCTPAHCTBE
OproroHanbHas — cuUcTeMa
BEKTOpOB. OpTOroHaILHBIH
6a3zuc, mporecc
OPTOTOHATU3AIINH.
ITonsTue HOPMBI.
OpTOHOPMUPOBAHHBIH
Oazmc. [ImmHa W yrael B
€BKJIN/IOBBIX
MIPOCTPaHCTBAX.

21.

Pasnen 10. EBKinaoBbl
MIPOCTPAHCTBA.

Tema 10.2. OproroHajibHeie
OTIePaTOPHI.

OpToroHanbHble
orepaTopsl. MaTpuna
OPTOTOHAJILHOTO
orepaTopa.

22.

Pazpnen 11. Jluneiinsie
OmnepaTophl B IMHEHHBIX

BEKTOPHBIX [IPOCTPAHCTBAX.

Tema 11.1. JInneiinnie
OTIepaTOPHI.

JleiicTBust ¢ JIMHEWHBIMU
olepaTopamH.
IIpocTpaHCTBO JIMHEWHBIX
orneparopos. Sapo u obpa3
JIMHEWHOTO oreparopa.
CBs3p MeXOy IedeKToM,
paHroM ¥ pPa3MEpPHOCTHIO
obmacTu OTIpeIeIICHUS
JMHEHHOTO oreparopa.
OO6partHsIi onepaTop.
HesbipoxneHHbIit
onepartop. OnpeaeneHue u
PUMEPBI HAXOXKICHUS
MAaTpHUI] JINHEUHBIX
onepatopoB. CBs3b MEXIy
KOOpJIMHATAMU BEKTOpa -
obpaza um  BekTtopa -
mpoobpasa.pa3mepa. CBs3b
MEXIy MaTpHUIlAMH
JTUHEHHOTO omeparopa B
pa3HBIX Oa3ucax.

23.

Pasnen 11. JIunelinsie
OTepaTophl B JIMHEHHBIX

BEKTOPHBIX MIPOCTPAHCTBAX.

Tema 11.2. Cob¢cTBEHHBIE
BEKTOPHI M COOCTBCHHEIC
3HAYEHMS JIMHEWHOTO
oneparopa.

CoOCTBeHHBIC BEKTOpPHI U
COOCTBEHHBIC 3HAYEHUs
JIMHEWHOTO oneparopa.

24.

Paznen 11. Jluneiinbie
OInepaTophl B JIMHEHHBIX

BEKTOPHBIX IPOCTPAHCTBAX.

Tema 11.3. ConpspxeHHbIE

onepatopbl. CaMOCOTPSIKEHHBIE

OIepaTopBL.

Onepanus mepexona OT

oreparopa A K
*
COTIPSDKEHHOMY A
CaoiicTBa orepauuu
* HaxoxaeHue  MaTpHIbl
COIIPSDKEHHOTO  oIleparopa
B OPTOHOPMUPOBAHHOM
(opToronansHOM) 6a3uce.

25.

Paszgen 12. bununelinsie
KBaJpaTUIHBIEC (POPMBI.

Tema 12.1. bunmneinsie
(hopMBI.

Jluneitnas dbopma.
Bbununeiinsie (hopmpl.
Marpuna OmITMHEeHHOM
¢opmer.  IIpeobpazoBanne
MaTpPHLIbL OmTMHEHHOM
(¢opMBI TIpH  W3MEHEHHH
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Oazuca.
26. | Pazgen 12. bununelinsie n Tema 12.2. KBagpaTtuanbie KBanpatuunbie (hopmel. 4
KBaJpaTUIHBIC (POPMBI. (hopMBL [IpuBenenne
KBaIpaTUIHON (OPMBI K
KaHOHHYECKOMY BUAY
meronamu Jlarpamxka u
SAxo0Omn. Kpurepuii
CunbBecTpa
MOJIOKUTEIBHON
OTpeIeIEHHOCTH
KBaIPpaTUYHOM (HOpPMBI.
27. | Pasmen 13. OGmiee Tema 13.1.I1pusenenue oduiero | IlpuBencHue obiero 2
ypaBHEHHE JIMHUU BTOPOTO YpaBHEHHsI TUHHH BTOPOTO ypaBHEHHUS IMHUH BTOPOTO
MOPsIIKA. MOPSIJIKA K KAHOHHYECKOMY NOpPSIIKAa K KAHOHUYECKOMY
BHJLY. BHJLY.
28. | Pa3men 13. Obmee Tema 13.2.Ilpumenenue Teopun | [IpuMeHeHue Teopun 2
YpaBHEHHE JIMHUH BTOPOTO WHBAPHUAHT K TPUBE/ICHUIO WHBApHAHT K IPUBEICHUIO
MOPSIIKA. 00I1ero ypaBHEHUs TUHUN 00Iero ypaBHEHHUS THHUU
BTOPOTO MOPSIKA K BTOPOT'O MOPSIIKA K
KaHOHMYECKOMY BHUJIY. KaHOHHYECKOMY BH/IY.
29. | Pasgen 14. IloBepxHocTH Tema 14.1. IToBepxHOCTH DJITATICOUIHL, 8
BTOPOTO MOPSIIKA. BTOPOTO MOPSIIKA. rUIepOOIOU/IbI;
napaboJIouIbl; HHINHIPEIL;
KOHUYECKHE CCUCHUS,;
MpSAMOJIMHEHBIE
oOpasyrorue;  adduHHAS
KJIaccupuKaIus
MMOBEPXHOCTEH BTOPOTO
opsiIKa
Bcero yacoB B cemecTpe: 36
HUToro yacos: 72
4.3. CAMOCTOSTEJBHAS PABOTA OBYYAIOILIIET'OCHA
Ne n/m HaumeHnoBanue Ne Buasr CPO Bcero
pasaeJa (TemMbl) n/n 4acoB
JUCHUILINHBI
1 2 3 4 5
Cemectp 1
1 Paznen 1.I'pynmsl, 1.1. [IpopaboTka NeKuii - BKIIOYAET YTEHUE 2
KoJiblia, nojs. ITone KOHCIIEKTA JIEKIIUH, Mpo(ecCHoHaIbHON
KOMILJIEKCHBIX YHCEII. nuteparypbl. [loAroToBKa K IPaKTHYECKOMY
3aHATHIO. BEIMOTHEHE JOMAIITHUX 3aJaHuiH
1.2. [IpopaboTka nexnuii - BKIIIOYaeT YTeHHE 2
KOHCIIEKTA JIEKIIUH, Mpo(ecCHoHaIbHON
nutepatypbl. [loAroToBKa K MPaKTUUECKOMY
3aHATHIO. BEIMOTHEHE JOMAIIIHUX 3aaHui
1.3. [ToaroroBka K KOJJIOKBHYMY IO BCEM TeMaM 2

pasnena. M3yuyeHue qJOMOIHUTENbHON
JTUTEPATYpHI IO pasneny. Ilonroroska k
MPaKTHYECKOMY 3aHATHUIO. BEIToTHEHNEe
JIOMAITHUX 3a[aHHH.
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Paznen 2. Matpuupi.

2.1.

[IpopaboTka ek - BKIIIOYACT YTCHHE
KOHCIIEKTa JIEKIIUH, MPo(ecCHoHaIbHON
nuteparypbl. [loAroToBKa K IPaKTHYECKOMY
3aHATHIO. BEIMOMHEHNE JOMAITHUX 3aIaHUH

Paznen 3.
Ormpeaenureny.

3.1

IIpopaboTKa JIeKITuii - BKIIFOYACT YTCHUE
KOHCIIEKTa JICKITHH, PO eCcCHOHATEHOM
nuteparypbl. [loAroToBKa K IPaKTHYECKOMY
3aHATHIO. BEIOMHEHKE JOMAITHUX 3aJaHHH.

3.2

IIpopaboTKa JIeKITuii - BKIIFOYACT YTCHUE
KOHCIIEKTa JICKITHH, PO eCcCHOHATEHOM
nuteparypbl. [loAroToBKa K MPaKTHYECKOMY
3aHATHUIO BBINMOTHEHNWE TIOMAITHUX 3aIaHUH.

3.3

IIpopaboTKa JIeKITuii - BKIIFOYACT YTCHUE
KOHCIIEKTA JIEKIIUH, MPo(ecCHOoHaTbHON
nuteparypbl. [loAroToBKa K MPaKTHYECKOMY
3aHATHIO. BRITTOJTHEHNE TOMAITHUX 3aJaHNH.

Pasznen 4. JIuneninsie
BEKTOpHBIE
MIPOCTPAHCTBA.

4.1

[IpopaboTka neknuii - BKIIOYaeT YTCHHUE
KOHCIIEKTA JIEKIUH, PO eCCHOHATBHON
nutepatypsl. [IoAroToBKa K MpakTHYECKOMY
3aHATHIO. BEINOIHEHNE TOMAIIHUX 33JaHUI.

Pazgen 5. CucreMsl
JIMHEMHBIX
anredpanvecKux
YpaBHEHUI.

5.1

[IpopaboTka nexnuii - BKIIOYaeT YTCHHUE
KOHCIIEKTA JIEKIUH, PO eCCHOHATBHON
nutepaTypsl. [loAroToBKa K NpakKTHYECKOMY
3aHATHIO. BEINOTHEHNE TOMAIIHUX 33JaHHI.

5.2

[IpopaboTka JieKIui - BKIIIOYAeT YTCHHUE
KOHCIIEKTA JIEKIUH, MPOeCCHOHATBHOM
auteparypbl. [IoAroToBKa K MPAKTHYECKOMY
3aHATUIO. BBINOJMHEHNE JOMAIIHUX 3aJaHHM.

5.3

[IpopaboTka JieKIui - BKIIIOYACT YTCHHUE
KOHCIIEKTA JIEKIUH, PO eCCHOHATBHON
JIUTEpaTypsl. BrIToHEHNE JOMAITHUX
3ananuil. [loaroroBka K MpakTHYECKOMY
3aHaTHI0. [l0ArOTOBKA K KOJUIOKBUYMY.

Paznen 6. DneMeHTEI
aHATUTHIECKON
reoMeTpUH. BEKTOpHI.

6.1

[IpopaboTka neKUMii - BKIIOYAET YTEHUE
KOHCIIEKTA JIEKLMH, TPo(heCCHOHATILHOM
JIUTEepaTypsl. BrimonHeHne qoMantHux
3ananuil. [loaroroBka K MpakTHYECKOMY
3aHATHIO.

6.2

[IpopaboTka neKMii - BKIIOYAET YTEHUE
KOHCIIEKTA JIEKIUH, PO eCCHOHATBHON
JIUTEpaTypsl. BrIoHEHNE JOMAITHUX
3amanuil. [lonroroBka Kk NpakTHYECKOMY
3aHATHIO.

6.3

[IpopaboTka JieKIui - BKIIIOYACT YTCHHUE
KOHCIIEKTA JICKI[HiA, TPO(HEeCCHOHATBHOI
JUTEpaTypbl. BBITIONTHEHHE TOMAITHUX
3agaHui. [ToaroroBka K NpakTHYECKOMY
3aHSATHIO.

Paznen 7. Ilpsamas nuxus
U IUIOCKOCTb.

7.1

[IpopaboTka neKuii - BKIIOYAET YTEHUE
KOHCIIEKTA JIEKIHi, TPO(HEeCCHOHATHHOM
JUTEPATYpPHI. BBINOJIIHEHNE JOMAIIHUX
3ananuil. [lonroroBka Kk NpakTHYECKOMY
3aHATUIO.

7.2

IIpopaboTKa JIeKIii - BKIIFOYACT YTCHUE
KOHCIIEKTA JISKIHi, TPO(HeCCHOHATBHOM
JIUTEpaTypsl. BrionHEHNE JOMAITHUX

3ananuil. [loAroroBKa K NpakKTHYECKOMY
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3aHATHIO.

Paznen 8. JIunun
BTOPOTO MOPSIIIKA.

8.1

[IpopaboTka neKuii - BKIIOYAET YTEHUE
KOHCIIEKTA JICKIH, TPOheCCHOHATBHOM
JIUTEepaTyphl. BrimonHeHne qoMaHux
3aganuil. [IoAroToBKa K MPaKTUYECKOMY
3aHATHIO. [I0Ar0TOBKA K KOJIJIOKBUYMY.

Bcero yacoB B ceMecTpe:

43

Cemecrp 2

1.

Pasgen 9.
KoneunomepHsbie
JIMHEHHBIC BEKTOPHBIC
IIPOCTPAHCTBA

9.1

IIpopaboTKa JIEKITHii - BKIIFOYaeT YTCHHE
KOHCIIEKTA JIEKIIUH, MPo(ecCHOoHaTbHON
TUTEpaTyphl. BEIONTHEHNE JOMAIITHUX
3a1aHUMN.

9.2

IIpopaboTKa JIeKITHii - BKIIFOYACT YTCHUE
KOHCIIEKTA JIEKIUH, PO eCCHOHATBHON
JIUTEpaTyphl. BITOIIHEHNE JOMAITHUX
3aganuil. [IoAroToBKa K MPaKTUYECKOMY
3aHATHIO.

Pasnen 10. EBxinmoBel
MPOCTPAHCTRA.

10.1

[IpopaboTka JieKIui - BKIIIOYaCT YTCHHUE
KOHCIIEKTA JIEKINH, MpodeccnoHaTbHON
auTepaTypsl. BelmonHeHne foMalHUX
3ananuil. [loaroroBka K MpakTHYECKOMY
3aHATHIO.

10.2

[IpopaboTka neknuii - BKIIOYaeT YTCHHUE
KOHCIIEKTA JIEKIUH, MPodeCCHOHATBHOM
IuTepaTypsl. BrinojHEHHE TOMaIIHUX
3aganuil. [IoAroToBKa K MPaKTUYECKOMY
3aHATHIO.

Paznen 11. JIuneiinbie
onepaTopbl B JINHEMHBIX
BEKTOPHBIX
MPOCTPAHCTBAX.

111

[IpopaboTka JieKIui - BKIIIOYACT YTCHHUE
KOHCIIEKTA JIEKIUH, PO eCCHOHATBHON
JIUTEpaTypsl. BrIoHEHNE JOMAITHUX
3ananuil. [loaroroBka K MpakTHYECKOMY
3aHATHIO.

11.2

[IpopaboTka neKMii - BKIIOYAET YTEHUE
KOHCIIEKTA JIEKLMH, TPO(eCCHOHATILHOM
JIUTEepaTyphl. BrimonHeHne qoMantHux
3ananuil. [loaroroBka K MpakTHYECKOMY
3aHATHIO.

11.3

[IpopaboTka neKIMii - BKIIOYAET YTEHUE
KOHCIIEKTA JIEKIUH, PO eCCHOHATBHON
JIUTEpaTypsl. BrIoHEHNE JOMAITHUX
3amanuil. [lonroroBka Kk NpakTHYECKOMY
3aHATUIO. ITOr0TOBKA K KOJUWIOKBUYMY.

Paznen 12.bunnuelineie

" KBaApaTUYIHBIC (bOpMBI.

121

[IpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIIEKTa JIEKIIUH, MpohecCUOHATBHON
JTUTEpaTyphl. BhIMONHEHNE TOMANITHUX
3agaHui. [1oaroToBKa K NpakTUYECKOMY
3aHSTHIO.

12.2

[TpopaboTka JeKIMi - BKIIOYAET YTEHUE
KOHCIEKTa JIEKITHH, TpohecCHOHATBHOMN
JINTEPATYypPHhI. Brimmonnenne JOMalITHUX
3aganuil. [loaroToBka K mpakTHIEeCKOMY
3aHATHIO.

Pasgen 13. O0mee
YpaBHEHUE JTUHUUA

131

[IpopaboTKa JIEKITHii - BKIIFOYAET YTCHUE
KOHCIEKTa JIEKIHH, TpoheCCHOHATBHOMN
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BTOPOIO MOPSIKA. IUTEpaTypsl. BeIoOMIHEHNE TOMALTHUX
3agaHui. [1oaroToBKa K MpakTHYECKOMY
3aHATHIO.

13.2 [TpopaboTka neKIMi - BKIIOYACT YTCHUE 4
KOHCIIEKTa JISKIIHH, TTpodeccrHoHaIbHOM
JauTepaTypsl. BelmoaHeHne ToMaHuX

3aganuil. [loaroToBKa K MpakTUYECKOMY

3aHATHIO.
6. | Pazgen 14. IToBepxuoctu | 14.1 [IpopaboTka neKIuii - BKIFOYaeT YTeHHE 3
BTOPOTO MOPSIKA. KOHCIIEKTa JISKIHH, TTpodeccHoHaIbHOM

JUTEpaTypsl. BelnonHeHue 1oManHux
3anaHui. [IoAroToBKa K IPaKTUYECKOMY
3aHATHIO. I10Ar0TOBKA K KOJITIOKBUYMY.

Bcero yacoB B cemecTpe: 43

Bcero yacos 3a 1Ba cemecTpa: 86

5. HEPEYEHDb YYEBHO-METOAHYECKOI'O OBECIIEYEHMUA AJIA
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCHA 11O JUCHUIIJINHE

5.1. MeToaunuecKkue YKazaHus AJd NOATOTOBKHU oﬁyqamnmxca K JICKIIUOHHBIM 3aHATUAM

JleKuuy COCTaBISIOT OCHOBY TEOPETHYECKOTO OOYUYEHHUS U JAIOT CUCTEMAaTH3HPOBAHHBIC
OCHOBBI Hay4HbIX 3HAHWH MO JUCLUIUIMHE, PACKPBIBAIOT COCTOSHUE U MEPCHEKTUBBI Pa3BUTHUS
COOTBETCTBYIOIIEH 00JacTH HayKH, KOHIEHTPHPYIOT BHHUMAaHHE OOydYaromuxcs Ha Hamboiee
CJIOKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIUPYIOT X aKTUBHYIO IIO3HABATEIIbHYIO JEATEIbHOCTD U
CHOCOOCTBYIOT ()OPMHPOBAHUIO TBOPUYECKOTO MBIIILICHUSI.

BeaymuM MeTooM B JIEKIMM BBICTYNAeT YCTHOE H3JIOXKEHHE y4yeOHOro marepuana,
COIIPOBOKIAIOIEECS UCIIOIb30BAHUE MYJIBTUMEINA ANIAPATYPBHI.

Jlexuus sBnsieTcs UCX0AHOM (hopMoii Bcero yueGHOTro mporiecca, UrpaeT HalpaBIIsIoIy o
U OPraHM3YIOLIYI0 pOJIb B CaMOCTOSITEIbHOM HM3y4eHUH Npeamera. BaxHeimas posib JIeKIMH
3aKJIF0YAETCS B JINYHOM BO3JIEHCTBUY JIEKTOPA HA Ay IUTOPHIO.

OcHoBHasl 1uJaKTUYecKas 1elb JIEKIUU - 00ecrieueHne OpUEHTUPOBOUYHON OCHOBBI IS
JanpHeimero ycBoeHuss y4yeOHoro wmatepuana. IlocTpoeHuwe JiekuuMi 1O JUCHUIUIMHE
OCYIIECTBIIICTCS ~HAa  OCHOBE MPUHIMIIOB  HAydHOCTH  (MIpeIrmoyiaraeT  BOCIUTAHUE
JUAJIEKTUYECKOTO IMOAXO0JAa K M3y4aeMbIM IIpEeIMETaM U  SBJIEHUAM, JUAIEKTUYECKOTO
MBILUIEHUS], (OpMHpOBaHUE MPABUIBHBIX MPEJCTABICHUMN, HAYYHBIX MMOHATUH U YMEHUS TOYHO
BBIPa3UTh UX B ONPEAEICHUAX U TEPMUHAX, IPUHATHIX B HAyKe)

Ha nexuusx packpbIBaloTCS OCHOBHBIE TEOPETHUECKHUE ACIEKTHI, IPUBOJATCS MPUMEPHI
peanu3alyy Ha MPAaKTUKE, OCBELIAETCS JOCTUTHYTHIM YpOBEHb (OPMATIU3ALMH AEATEIbHOCTH MO
aBTOMaTH3allMU IIPOLIECCOB.

Crienuduueckoil 4epTol M3y4deHHs ITaHHOTO Kypca SIBJISETCS TO, YTO IMPHOOpETeHue
YMEHHH U HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTEeMaTH4YeCKON TpPEHUPOBKH, KOTOpas
OCYILIECTBIISIETCS HA IPAKTUYECKUX 3AHSITHSAX.

OCHOBHOE BHUMaHHME B JIEKIIMM COCPEJOTAYMBAETCSI Ha TIITyOOKOM, BCECTOPOHHEM
PACKpBITUH TJIaBHBIX, Y3JIOBBIX, HaOoOJIee TPYAHBIX BOIIPOCOB TEMBI. Y’K€ Ha HaYaJlbHOM JTare
MOJTOTOBKHU JIEKIIUH PEIIAEeTCs BOMPOC O COOTHOLIEHUH MaTepHalIoB y4eOHUKA U JICKIUH.

Jns toro 4roObl jnekuus A oOywaromierocss Oblla MPOAYKTHBHOM, K HeW Haao
roToBUThCs. [IoArOTOBKA K JIEKIUH 3aKIIFOYAETCS B CIEIYIOILEM:

- y3HaTh TeMY JIEKIUH (110 TEMAaTUYECKOMY IUIaHy, IO HHPOPMALIUH JIEKTOpa),
- IPOYUTATh Y4€OHBIM MaTepHal 0 YUeOHUKY U y4eOHBIM TOCOOUSIM,

- YSICHUTh MECTO M3y4aeMOi TeMbI B CBOEH IpodecCHOHaTbHOM MOATOTOBKE,
- BBIIUCATh OCHOBHbBIE TEPMUHBI,
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- OTBETHUTH Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKIIUH,
- YSICHUTB, KaKHe y4eOHBIC AIIEMEHTHI OCTAJINCh HESCHBIMH,
- 3aMKMCcaTh BOIMPOCHI, KOTOPBIE MOKHO 33/1aTh JICKTOPY Ha JICKITHH.

B Xome INEKIMOHHBIX 3aHATHH OOYy4YarOIMHCS JOJDKEH BECTH KOHCIEKTHPOBAHUE
yueOHOoro Martepuaina. OOpamarh BHUMaHHUE Ha KaTeropuu, (POPMYITUPOBKH, PACKPHIBAIOIIHIEC
COJIepKaHMWE TEX WJIM HHBIX SBICHHA M TPOIECCOB, HAYYHBIC BBIBOJBI M TPAKTHYECKUE
PEKOMEH/IAIMH, TIOJOKUTEIBHBIN OIBIT B OPaTOPCKOM HUCKyccTBe. JKenaTelbHO OCTaBUTH B
pabouynx KOHCIIEKTaX TOJsI, Ha KOTOPBIX JIeNaTh MOMETKH W3 PEKOMEHIOBAHHOW JINTEPATYPHI,
JOTIONTHSIONIME MaTephall MNpPOCIYIIAaHHOM JIEKIWH, a TakkKe IOJUYepKUBaroIue 0co0yro
B2)XHOCTh T€X WJIM MHBIX TCOPETUYECKUX IOJIOKEHHH. 3a/laBaTh MPEMOAaBaATEII0 YTOYHSIONIUE
BOTIPOCHI C IIEIIBI0 YSCHEHUS TEOPETUUYECKUX MOJIOKCHUM, Pa3pelICHHS CIIOPHBIX CUTYAIIUH.

YKa3aHus 10 KOHCIIEKTUPOBAHMIO JICKLIAN:

- HE HY’KHO CTapaThbCs 3alMcaTh BECh MaTepUall, 03ByYEHHBIN IpenogasareneM. Kak
[IPaBUJIO, JIEKTOPOM JEIAKOTCS aKLICHTBI Ha KJIFOUEBBIX MOMEHTAX JICKLIUM JIJI Hayalla
KOHCIIEKTUPOBAHMS;

- KOHCIICKTUPOBAHUC H606XOI[I/IMO Ha4YMHATh IT0CJIE OTJIalllecHUEM IJIaBHON MBICIH
JICKTOPOM, I€pea HAYaJIOM €€ KOMMCHTHUPOBAHU A,

- BBIJICJICHUE TJIABHBIX MBICTIEH B KOHCIIEKTE APYTHM IIBETOM II€JIeCO00pa3HO
MIPOM3BOUTH BHE JICKIIUU C IIEIbI0 COKpAIICHUSI BpEMEHN Ha KOHCIICKTUPOBAHKUE HA
CaMOM JICKIIHH;

- IPUMEHEHNE COKPAILEHU TPUBETCTBYETCS;
- HY’KHO U30eraTh JUIMHHBIX U CJIOKHBIX PacCyKICHHIA;

- TOCTIOBHOE KOHCTIEKTUPOBAHUE OTHUMAET MHOTO BPEMEHH, TOITOMY HEOOXOTUMO
omyckaTh (pasbl, IMEIOIINE BTOPOCTEIIEHHOE 3HAUCHNUE;

- €CJIK B JICKOWH BCTPEUYAOTCA HCU3BCCTHBIC TCPMUHBI, JIYHYIIC BCCTO OTMETUTDL HaA IMOJIAX
UX CYILIECTBOBAHUE, OCTABUTh MECTO IS UX MOSICHEHUS U B KOHLE JIEKIIUU 33/1aTh
YTOUHSIFOIIUI BOIIPOC JIEKTOPY.

KoncnektupoBanue u pereH3upoBaHue, TakuM 00pa3oM, 3TO IPOIECC BbIACIECHUS
OCHOBHBIX MBICIIEH TEKCTAa, €0 OCMBICIICHUS U OIICHKU conepmameﬁca B HEM I/IH(l)OpMaIII/II/I.
Jlannblit BU yueOHOM paboThI SBISETCS BUAOM UHAMBUAYAIBHON CaMOCTOATEIbHOM paboTh
00ydJaromerocs.

5.2. Meroan4yeckue yKasaHus JJsl OATOTOBKH 00y4YAKOIIMXCH K JJA0OPaTOPHBIM 3aHATHAM
(He MpexyCMOTPEHO)

5.3. MeToauuyecKue YKazaHusd JJ1d MOATOTOBKHA oﬁyqamumxca K IPAKTHYC€CKUM 3aHATUAM
B nmponecce IMOATOTOBKHM U HPOBCACHUS 3aHATUHI 06yqafomnec51 3aKpCILIAOT
IMOJIYYCHHBIC pPaHEC TCOPECTUUYCCKUC 3HAHUA, HpI/I06pCTaIOT HAaBbIKM HUX [MMPAKTUYCCKOI'O

NPUMEHEHHUS, OIbIT PAlUOHATBLHOW OpraHu3aluu y4eOHOW paboThl, TOTOBATCS K claye
JK3aMeHa.
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[TockonmbKy aKTHMBHOCTh Ha MPAKTUYECKUX 3aHATHIX  SIBJISETCA  IMPEAMETOM
BHYTPUCEMECTPOBOTO KOHTPOJISl €ro MPOJBUKEHHUS B OCBOCHMM Kypca, MOJArOTOBKA K TaKUM
3aHITHSIM TPEOYET OTBETCTBEHHOTO OTHOIICHHMSI.

IIpn moAroToBke K 3aHATHIO B IIEPBYIO O4Yepelb IOJDKHBI MCIOJIb30BaThb MaTepHall
JEKUMHA W COOTBETCTBYIOUIMX JIMTEPATypHBIX HCTOYHUKOB. (CaMOKOHTPOJb KayecTBa
IIOATOTOBKHA K KaKIOMY 3aHATHIO OCYILECTBIIAIOT, MPOBEPsAs CBOM 3HAHUSA M OTBEYas Ha
BOIIPOCHI JJIs1 CAMOIIPOBEPKH 110 COOTBETCTBYIOLIEH TEME.

BxogHON KOHTpOJb  OCYLIECTBISETCS IpernojaBaTeleM B BHUAE IPOBEPKU U
aKTyalIM3aluy 3HaHUH 00y4JaroMIMXCsl 0 COOTBETCTBYIOIEH TeMe.

BBIXOHHOﬁ KOHTPOJIb OCYHIECTBIIACTCA IIPEIIoaaBaTCiIcM HpOBepKOﬁ KadyeCTBa H
IIOJIHOTBI BBITIOJITHCHHUA 3aJaHU.

[loAroToBKy K MNPaKTUYECKOMY 3aHATUIO KaxAbld OO0ydaroluiicss IOJDKEH Hadarh C
O3HAKOMJICHHS C IUIAHOM IIPAaKTHYECKOIO 3aHsATHs, KOTOPBIM OTpaXkaeT COACpKaHHUE
IpeJI0KEHHON TeMbl. THiaTeapHOE NPOAYMBIBAHUE U U3yYEHHE BOIPOCOB IJIaHA OCHOBBIBAETCSA
Ha NpopabOTKe TEKYIEero Marepuana, a 3aTeM H3ydeHHe O00s3aTeNbHOW M JONOJHHUTEIbHOM
JUTEPaTyphl, PEKOMEHOBAHHOM K JaHHOU TEME.

Bce HOBBIE MOHATHS 1O M3y4aeMOM TeMe HEOOXOIUMO BBIYYUTb HaU3yCTh U BHECTU B
riioccapuil, KOTOPBIN 11€7€CO00pa3HO BECTH C CaMOro Hauyana u3ydeHus Kypca. PesynpraT Takoit
paboThl JOJDKEH NPOSIBUTbCA B CHOCOOHOCTH OOydaromierocss CBOOOJHO OTBETUTh Ha
TEOPETUUECKHE BOIIPOCHI, €r0 BHICTYIIJICHUH U YYaCTUU B KOJUIEKTUBHOM OOCYKJIEHUH BOIIPOCOB
M3y4aeMOM T€MbI, IPaBUIbHOM BBIIIOJHEHUH NIPAKTUYECKUX 3a1aHUM.

[Tpennaraercs cieayrouas oopHasi cxema IMoArOTOBKH K MPAaKTUYECKUM 3aHATHUSM.

1. O3HakoMJIeHHE C TEMOW MPAKTUYECKOro 3aHATUsA. BblaeneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTENIEHHOTO (I10/Ipa3/elibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBoeHME TEOPETUUECKOIO MaTepuaa o TEME ¢ ONOPOM Ha JEKIUOHHBII MaTepuall,
y4eOHHK U Jpyrue yueOHble pecypcbl. CaMOIpoBepKa: MOCTAaHOBKA BOMIPOCOB, 3aTPAaruBaIOIINX
OCHOBHBIE TEPMUHBI, ONPEIEICHUS U MTOJIOKEHUS IO TEME, U OTBETHI HA HUX.

3. BrimonHeHnue mnpaktudeckoro 3afgaHus. OOHapyK€HUE OCHOBHBIX TPYIHOCTEH, HX
pelIeHre C TOMOIIbI JONOJHUTENbHBIX HHTEIEKTYalbHbIX YCWIMH W/WIM TOJIKIIOYEHUS
JIOTIOTHUTEIbHBIX UCTOYHUKOB HH(OpMALINH.

4. PemieHue TUNOBBIX 33JJaHUN pacueTHO-TpapruecKoil paboThI.

OOyuvaromuiics  Npd  MOATOTOBKE K  IPAKTUUYECKOMY  3aHSATHIO  MOJXKET
KOHCYJIbTUPOBATbCSl C TMpPENOAAaBaTeNIeM M IMOdy4YaTh OT HEro HaBOJAILLME pPa3bsiCHEHWUS,
3a/IaHUS I CAMOCTOSITEIbHOU PaOOTHI.

JlunakTuueckue 1Ledd MPaKTHYEeCKOro 3aHATHUS: yIiIyOJieHHWe, CucTeMaTh3alus u
3aKpeIuieHue 3HaHUH, MpeBpalleHue UX B yOSKJICHUS; MPOBEPKa 3HAHW; MPUBUTHE YMEHUN U
HABBIKOB CAMOCTOSITEIbHOM paboThl C KHHUTOM; pa3BUTHE KYJIbTYphl peud, (HOpMHUpOBaHHE
YMEHMSI apryMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PEHMsI, OTBEYATh HAa BOIPOCHI CIYIIATENEH;
YMEHHE CIylmaTh IPYrux, 3a1aBaTh BOMPOCHI.

3ajgaun:  CTUMYJIMPOBATH  PEryAsipHOE  M3yYEHHE MPOTPAaMMHOIO  Marepualna,
MIEPBOUCTOYHHMKOB; 3aKPEIUIATh 3HAHMS, MOJYYEHHbIE HA YPOKE U BO BPEMsSI CAMOCTOSITEIbLHOM
paboThl; oboramark 3HAHUSMU OJarojapsi BBHICTYIUICHUSM TOBAapUINEH M yYUTeNs Ha 3aHSATHUH,
KOPPEKTUPOBATh PaHEE MOJTYYCHHBIE 3HAHUSA.
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QyHKINY TPAKTUYECKOIO 3aHATHUSA:

-ydueOHas (yriyOyieHne, KOHKPETH3aIusl, CUCTEMaTHU3aIUI0 3HAHUH, YCBOCHHBIX BO BPEMS
3aHATHUN U B MPOIIECCE CAMOCTOSTENIbHOM MOATOTOBKH K CEMUHAPY);

- pasBuBamwInas (pa3BUTHE JIOTMYECKOTO MBIIUICHUS YYalIuXcsl OOydYarommxcs,
NpHOOpEeTeHne WMH YMEHUH paboTaTh C pPa3IWYHBIMUA JIHTEPATYPHBIMH HCTOYHHKAMH,
dbopMHUpoOBaHKE YMEHUN U HaBBIKOB aHaIM3a (aKTOB, SBICHUM, TPOOIEM U T.11.);

- BOCIIUTaTelIbHAs (BOCIIHTAHWE OTBETCTBEHHOCTH, PabOTOCIIOCOOHOCTH, BOCIHUTAaHUE
KYJIBTYpBI OOIIEHHS U MBIIUICHUS, IPUBUTHE UHTEpECca K U3YYCHUIO MpeaMeTa, GopMHUpOBaHUE
NOTPEOHOCTH PANMOHAIM3AINUA W Y4eOHO-TIO3HABATEIBLHONW JIEATEIHPHOCTH W OpTraHHU3aliH
JIOCyTa)

- JIMarHOCTHYECKasi -KOPPEKIMOHHYI0O W KOHTPOJHMPYIOUIYIO (KOHTPOJIb 332 Ka4eCTBOM
YCBOCHHUS O0ydJarOIMMMUCS YIeOHOTO Marepualia, BBISIBICHUE MPOOEIOB B €r0 YCBOCHUH U MX
MIPEOJIOJICHHS )

- OpraHusanusa CaMOCTOSITEILHOMN pa6OTI>I 06y11a10u1nxc;1 COACPIKUT 00BsCHEHHE
COACpIKaHuA 3aaadyv, MCTOAWKH €r0 BBIIOJIHCHUA, KPATKYIO AHHOTALUIO PCKOMCHIOBAHHBIX
HNCTOYHHUKOB I/IH(I)OpMaI_II/II/I, MMPpEAJIONKCHUS 110 BBIITOJIHCHUTIO NHANBUAYAJIbHBIX BaﬂaHHﬁ.

5.4 Meroan4yeckue yKa3aHus M0 CAMOCTOSAITeJIbHOM padoTe 00y4ar0MXcs

CaMocrosiTennbHast ~ pabora  0oOydalOImUXCs — TpEAnojaraeT  pasindHbie  (HOPMBI
WHIIUBHIyJIbHOH y4eOHOH JeATEIbHOCTH: KOHCIIEKTUPOBAHUE HAYYHOH JUTEpaTypbl, cOOp U
aHaJIn3 IIPaKTHYCCKOI'0 Marcpualia B CMI/I, MNPOCKTUPOBAHUC, BBLIIIOJHCHHUEC TCMATHYCCKHUX H
TBOPYECKUX 3afaHuil U mp. Bei6op ¢Gopm M BUIOB CaMOCTOATENBbHOW paboOThl ompeaessercs
WHIWBUAYAJIBbHO-IMYHOCTHBIM IIOAXOAOM K 06yT~I€HI/II-O COBMCCTHO TIpe€rioaaBaTrcjicM U
oOyyatomuMmcsi. PopMbl TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH M IMPOMEXKYTOUYHOH arTecTaruu
o0ydJaronuxcs.

CopneprkaHue BHEayIUTOPHON caMOCTOSTENbHON paboThl 00YJarOMUXCsl O TUCIUITIIMHE
BKJIIOYAET B ce0s Pa3IMYHBIC BUJbI JCATCIbHOCTHU:

* yreHue TekcTa (yuyeOHUKa, IepBOUCTOYHHKA, JONOTHUTEIBHON JTUTEpaTyphl);

* COCTaBJICHUE IIJIaHA TEKCTa;

* KOHCIIEKTHPOBaHHUE TEKCTa;

* paboTa co CJIOBApSMH H CIIPABOYHUKAMU;

* 03HAaKOMJIEHHE C HOPMATUBHBIMH JJOKYMEHTaMU;

* HWCcleoBaTeNbCcKas padboTa;

* HUCIMOJIb30BAaHUE ay/IMO- U BUJICO3AIUCH;

* paboTa ¢ NEeKTPOHHBIMU UH(OPMALIMOHHBIMU PECypCaMu;

* BBINOJIHEHHE TECTOBBIX 3a/IaHUIA;

¢ OTBCThHI HA KOHTPOJIbHBIC BOITPOCHI;

* AaHHOTHpOBaHHUE, pedepupoBaHHe, PELEH3UPOBAHUE TEKCTA;

* COCTaBJICHHUE TJIOCCAPHSI Wi OHOIHOTpaduu Mo KOHKPETHOU TeMe;

* pelIeHue 331a4 U yIpaKkHECHHH.

Pabora ¢ 1uTepaTypHbIMH HCTOYHUKAMM U HHTEPHET pecypcamMu

B mnpouecce mOAroTOBKM K NPAKTHUYECKUM 3aHATUSAM, OOy4arolUMCS HEO0OXOAUMO
o0patuth 0co00€ BHHMAHHE Ha CaMOCTOSITEIbHOE H3YyYE€HHE PEKOMEHJIOBAaHHOW Yy4eOHO-
METOAMYECKOH (a TaKKe HayYHOH U MOIMYJSPHOI) TUTepaTyphl.

CamocrosTenbHas pabota ¢ yueOHUKaMHU, y4eOHbIMU MTOCOOUSIMU, HAYYHOM, CIIPaBOYHOM
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U IONYJISIPHOM JIMTEpaTypoH, MaTepUalaMU IEPUOAUYECKUX M3JaHui U VHTepHeTa sBiseTcs
HanOosiee  P(PGEKTUBHBIM  METOJAOM  TOJYYCHHUS  3HAHWW, TO3BOJIAECT  3HAYUTEIBHO
AKTUBH3MPOBATh TMPOIECC OBJIANCHUS WHOpPMAIMEH, CcrnocoOCcTByeT Oonee TIIyOOKOMY
YCBOGHHUIO M3y4yaeMoOro Marepuaina, QGopMupyeT y OOyYaroIIUXCS CBOE€ OTHOILIEHHE K
KOHKPETHOM mpobieme.

Bbonee riiybokomMy packpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHON
JUTEPATypOid, PEKOMEHIOBAHHOM MpEoaBaTeNieM M0 KaKIOW TeMe NPAKTUYECKOTO 3aHSTHS,
YTO IO3BOJISIET 00YYAIOIIMMCS MPOSIBUTH CBOIO MHAMBHUIYAJbHOCTh B paMKaX BBICTYIUICHHS Ha
JTAHHBIX 3aHATHSX, BEIIBUTH IIMPOKHIA CIICKTP MHEHUH 110 U3y4aeMoii Ipodieme.

HpOMe)KyTO‘{Haﬂ arrecranusda
Ilo mToram 1,2 CEMECTPOB IMPOBOAUTCA SK3aMCH. HpI/I IOATOTOBKE K CJady€ JK3aMCHa
PCKOMCHAYCTCA MOJIB30BATHECA MaTCpHUaIaMU JICKIUH U ITPAKTHICCKUX 3aHSITI/H\/Jl, " MaTCpuajiaMu,

U3Yy4EHHBIMH B XOJI€ TEKYILIEH caMOCTOATENbHOM paboThI.
DK3aMeH NPOBOJUTCS B YCTHOM HIIM MUCBMEHHOM (hopme.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MA

Ne Ne Bujbi yueOHol padoThl OO0pa3zoBaTe/ibHbIC TEXHOJIOTHHU Bcero
n/n | cemec 4acoB
Tpa
1 3 4
1 1 Jlexyus 1. bunapubie Jlexuwmst, mpe3eHTanus ¢ 2
anreOpanvecKue onepalyy. ncronb3oBanreM PowerPoint
2 1 Jlexyus 2. OCHOBHbIE Jlexuust, npe3eHTanus ¢ 2
anredpandecKre CTPYKTYPBHI. ucnosb3oBanuemM PowerPoint
3 1 Jlexyus 3. KomnnekcHele uncia. | Jlexmms, Mpe3eHTanus 2
ucnoan3oBanreMm PowerPoint
4 1 Jlexyusa 4. Onepauuu Hajq Jlexmns, Mpe3eHTalus 2
MaTpULIAMHU. Hcnoas30BannueM PowerPoint
5 1 Jlexyus 5. ITlepecTaHOBKH U Jlexmusi, Mpe3eHTanus 2
MOJICTAHOBKHU. ucnoab3osanueMm PowerPoint
6 1 Jlexyusa 6. Onpenenurenn Jlexmms, Mpe3eHTalus 2
N-ro nopsiJika U UX CBOMCTBA. ucnojb3oBanuemM PowerPoint
7 1 Jlexyus 7. Dopmynsl Kpamepa. | Jlexmws, MIpEe3eHTaIus 2
ucrons3oBanreM PowerPoint
8 1 Jlexyus 8-9. JIuneiiHbIe Jlexmms, Mpe3eHTalus 4
BEKTOPHBIE IPOCTPAHCTBA. ucnojb3oBanuem PowerPoint
9 1 Jlexyus 10. Panr MaTpuIipt Jlekuus, MIpE3eHTAIUS 2
ucnoas3oBanreM PowerPoint
10 1 Jlexyusa 11. Teopema Kponekepa | Jlekmus, IIpe3eHTanus 2
—Kanennu. Pemenue ucnoaks3oBanreM PowerPoint
MIPOU3BOJIBHBIX CUCTEM
JIMHEMHBIX ypaBHEHU. MeToz
T"aycca.
11 1 Jlexyus 12. CucteMbl THHEHHBIX | Jlekmus, MIpE3eHTAIUS 2
OJTHOPOJIHBIX YPaBHEHU. ucnoas3oBanreM PowerPoint
12 1 Jlexyusa 13. Bektopsl. Jlexmus, Mpe3eHTauus 2
JIuHeiinbie onepanyu Hajl ucnoap3osanueMm PowerPoint
BEKTOPAMH.
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13

Jlexyus 14. CkanspHoe
MIPOU3BEICHUE BEKTOPOB.
BekropHoe u cMmelanHoe
IIPOU3BEJCHUE BEKTOPOB

Jlexuus, NpEe3CHTAINS
ucnoap3osanuem PowerPoint

14 Jlexyus 15. Tlpsimast Ha Jlexrys, IIpEe3eHTaInsI
IJIOCKOCTH. ucnoab3oBanuem PowerPoint

15 Jlexyus 16. Tlnockocts u npsamast | Jlexuws, Mpe3eHTauus
B ITPOCTPAHCTBE. ucnojb3oBanuemM PowerPoint

16 Jlexyus 17. JIuHAW BTOPOTO Jlexmms, TIPE3CHTAITUS
MOPSZIKA. ucronb3oBanreM PowerPoint

17 Jlexyus 18. KoneunomepHsbie Jlekuns, Mpe3eHTauus
JINHCHHBIC BEKTOPHBIC ucronb3oBanueM PowerPoint
MPOCTPAHCTBA.

18 Jlexyus 19. IloampocTpaHcTBa Jlexmms, TIPE3CHTAITUS
JINHEHHOTO BEKTOPHOTO ucronb3oBanueM PowerPoint
MTPOCTPAHCTRA.

19 Jlexyus 20-21. EBKINIOBEI Jlexums, Mpe3eHTaus
MIPOCTPAHCTBA. ucnoab3oBanuemM PowerPoint

20 Jlexyus 22. OpTOroHaIbHEIC Jlexnus, MIpEe3eHTaIUs
OIepaTopEl. ncrnonb3oBanreM PowerPoint

21 Jlexyus 23-24. Jluneitapie Jlexums, Mpe3eHTaus
OIepaTophl. ucnob3oBanuemM PowerPoint

22 Jlexyus 25. CoOCTBeHHBIE Jleknus, MIpEe3eHTaIUS
BEKTOPHI U COOCTBEHHBIC ucnoib3oBanuem PowerPoint
3HAYCHUs TMHEHHOTO orepaTopa.

23 Jlexyus 26. ComnpsiKeHHBIE Jlexums, Mpe3eHTaus
oreparopbl. CaMoCOTpsKEHHBIE | UCmob30BanueM PowerPoint
OTIEPATOPHI.

24 Jlexyus 27. bunuHenHbIe Jlexums, Mpe3eHTaus
(hOpMBEI. ncronb3oBanreM PowerPoint

25 Jexyus 28-29. KanpaTuunbie Jleknus, TIpe3eHTaIus
(hopMBEI. ucnob3oBanuemM PowerPoint

26 Jexyus 30. llpuBenenne obmero | Jlexrus, Mpe3eHTaus
YpaBHEHUS JINHUH BTOPOIO ucnoib3oBanuem PowerPoint
MOPSIIKA K KAHOHUYECKOMY BHJTY.

27 Jlexyus 31-32. llpumenenne Jlexmmst, Mpe3eHTanus
TEOPUH WHBAPHAHT K ucnob3oBanuem PowerPoint
MIPUBEICHUIO OOIIIEr0 ypaBHEHUS
JIUHUW BTOPOTO TOPSIIKA K
KaHOHUYECKOMY BH]TY.

28 Jlexyusn 33-34. TloBepxHOCTH Jlexnys, Npe3CHTAIUS
BTOPOTO MOPSAKA. ucnojb3oBanuem PowerPoint

29 Ipaxmuueckoe 3anamue 1. TexHonorHs MPOOIEMHOTO 00yUYESHHS
BunapHbie anredpanueckue
OIepalyH.

30 Ipaxmuueckoe 3anamue 2. TexHoyI0THs TPOOJIEMHOTO 00YUCHHMSI
OcHOBHEIE anredpandecKue
CTPYKTYPBIL

32 Ipaxmuueckoe 3anamue 3. TexHomorus MpoOIEMHOTO 00yUEHUS
KommekcHsie uncna.

33 Ipaxmuueckoe 3anamue 4. TexHonorus NpoGIeMHOTro 00ydeHHs
Onepanuu HaJl MAaTPUIIAMH.

34 Ilpaxmuueckoe 3anamue 5. TexHomorus MpoOIEMHOTO 00yUEHUS
[lepecTaHOBKH U MMOJICTAHOBKH.

35 Ipaxmuueckoe 3anamue 6. TexHonorus npoGIeMHOro 00ydeHHs

Onpenenurenu
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N-ro nopsakKa u ux CBOIiCTBa.

36

ITlpaxmuueckoe 3ansamue 7.
®opmyisl Kpamepa

TexHomorHs MPOOIEMHOTO 00yUEHUS

37

Ipaxmuueckoe 3anamue 8-9.
JIuHeitHbIe BEKTOPHbIE
MIPOCTPAHCTBA.

TexHomorus HpO6J'IeMHOI‘ () O6y‘leHI/I$I

38

Ipaxmuueckoe sanamue 10.
Panr maTpuiis

TexHomorus HpO6J'IeMHOI‘ () O6y‘leHI/I$I

39

Ilpaxmuuecxoe 3ansamue 11.
Teopema Kponekepa —Kamnesnmnu.
Pemenne mpou3BoIbHBIX CHCTEM
JINHEUHBIX ypaBHEHU. MeTon
l"aycca.

TexHoMOTHS IPOOIEMHOTO O0yUESHHS

40

Ipaxmuueckoe sanamue 12.
CucTeMsbl TMHEHHBIX
OJTHOPOJHBIX YPaBHEHHUI.

TexHomorus HpO6J'IeMHOI‘ () O6y‘leHI/I$I

41

Ilpaxmuuecxoe 3ansmue 13.
Bexropsl. JInHelHbIE onepanyuu
HaJ BEKTOPaMH.

TexHoMOTHS IPOOIEMHOTO O0yUESHHS

42

Ilpakmuuecxoe 3ansmue 14.
CkansipHoe IpOou3BEICHHE
BEKTOpPOB. BekTopHOE 1
CMEIIaHHOE IPOU3BEICHHE
BEKTOPOB.

TexHoMOTHS IPOOIEMHOTO O0yUESHHS

43

Ipaxmuueckoe 3anamue 15.
IIpsiMast Ha IOCKOCTH.

TexHon0rHs MPOOIEMHOT0 00yUEHHS

44

Ipakmuuecxoe 3ansamue 16.
[InockocTs u npsiMast B
IIPOCTPAHCTBE.

TexHoMOTHS IPOOIEMHOTO O0yUESHHS

45

Ipaxmuueckoe 3anamue 17.
JIuHMYM BTOpPOTO MOPSIIIKA.

TexHoi0rHs TPOOIEMHOTO 00yUEHHS

46

Ipaxmuuecxoe 3ansimue 18
KoneunomepHsbie TMHEHHBIE
BEKTOPHBIE MPOCTPAHCTBA.

TexHonorus Npo6IEeMHOTr0 00ydeHHs

47

Ipakmuuecxoe 3ansamue 19.
[MognpocTpancTBa TMHEHHOTO
BEKTOPHOT'O MPOCTPAHCTRA.

TexHonorus Npo6JIEeMHOT0 00ydeHHS

48

IHpaxmuuecxoe sansmue 20-21.
EBKJIMJI0BBI TPOCTPAHCTRA.

TexHoi0rHs MPOOIEMHOTO 00yIEHHS

49

Ipakmuuecxoe 3ansamue 22.
OpToroHajibHbIE OIIEPaTOPHI.

TexHonorus Npo6JIEeMHOT0 00ydeHHS

50

Ipaxmuuecxoe sansmue 23-24.
JIuHeliHbIe onepaTopkl.

TexHoi0rHs MPOOIEMHOTO 00ydEHHS

51

Ipaxmuueckoe 3anamue 25.
CobcTBEHHBIE BEKTOPHI H
cOOCTBEHHBIE 3HAYCHUS
JIMHEHHOTO omepaTopa.

TexHonorus HpO6J’IeMHOI‘ (8} O6y‘leHI/I${

52

Ipakxmuueckoe 3anamue 26.
ComnpspKkeHHBIE OMEPaTOPBI.
CamoconpsiKEeHHbIE OIIEPaTOPBHI.

Texnonorus npodIeMHOT0 00yUYeHHS

53

Ipaxmuueckoe 3anamue 27.
bununeitapie popmel.

TexHonorus HpO6J’IeMHOI‘ (8} O6y‘leHI/I${

54

Ipaxmuueckoe 3anamue 28-29.
KBaspatiuuHblie (OpPMBI.

Texnonorus npodIeMHOT0 00yUYeHHS

55

Ipaxmuuecxoe 3ansmue 30.
[IpuBenenue obmero ypaBHeHHS

TexHoorus HpO6HeMHOI‘ (8} 06y‘leHI/I$I
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JIUHUH BTOPOTO MOPSIIKA K
KaHOHMYECKOMY BUY.

56 2 Ipaxmuuyeckoe 3ansmue 31-32. TexHoMOTHSA IPOOIEMHOTO O0yUESHHS 4
[IpumeHeHue Teopur UHBAPUAHT
K TIPUBEICHUIO OOIIETO
YpaBHEHUS JINHUH BTOPOTO
MOPsI/IKa K KAHOHUYECKOMY BUJTY.

57 2 Ilpaxmuueckoe 3anamue 33-34. Texnomnorus npodiaeMHOro o0y4eHus 6
IToBepXHOCTHU BTOPOTO MOPSIAKA.

7. YYEBHO-METOJIMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMUIIAHBI

7.1. IlepeyeHb OCHOBHOM U 10TOJIHUTEIbHON y4eOHOM JINTepaTypbl

OcHoBHasl IMTEpaTypa

1. borysn, B. B. AHanuTnueckas reoMeTpus Ha IJIOCKOCTH: JUCTAaHIIMOHHBIE THHAMHYECKUE
pacueTHbIe TPOeKTHI : yueOHoe mocobue / B. B. boryn. — Caparo : At [1u Ap Meaua, 2020.
— 117 ¢. — ISBN 978-5-4497-0406-1. — Texcr : anexkrponHsi // LHudposoii
oOpa3zoBarenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92634.html. — Pesxum moctyna: 1uist aBTOPU3UP. MOJIb30BaTEIICH

2. Aranacsn, JI. C. I'eometpus Jlobauesckoro / JI. C. AtanacsiH. — 4-e u3a. — Mocksa :
JlaGopatopus 3Hanuii, 2021. — 465 ¢. — ISBN 978-5-93208-508-0. — TekcT : 351eKTpOHHbIH //
[Mudposoii oopazoBarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/89000.html. — Peskum moctyma: 1uis aBTOPU3HUP. MOIb30BaTENIEH

3. Artanacss, C. JI. 'eomerpus 1: yuebHOoe nmocodue nmst By30B / C. JI. Atanacsin, B. T'.
[ToxpoBckwii ; mox penakmuei C. JI. AtanacsiHa. — 2-¢ u3a1. — Mocksa : Jlaboparopus
3Hanuii, 2017. — 332 ¢. — ISBN 978-5-00101-452-2. — TexcT : anekrponnsii // Lndposoit
oOpa3zoBarenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/88999.html. — Pesxum moctyna: 1uis aBTOpU3HUP. MOJIB30BaTENCH

4. Peapku, I'. M. AnreOpa u ananutudeckas reometpus : yueOHoe nocodue / I'. M. Penpkun,
A. C.T'opnos, E. 1. KpacrokoBa. — benropon : benropoackuii rocy1apcTBEHHbIN
TexHosoruueckuit yausepcurer um. B.I'. lllyxosa, 9bC ACB, 2018. — 124 ¢. — Texkcr :
anekTpoHHbIH // Lnpposoii oOpasosarenshslii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92236.html. — Pexwum noctymna: 1is aBTOpU3UP. MOJIB30BATEINEH

5. Kykos, JI. A. AHanuTudeckas reoMeTpus U JinHelHas anreOpa. Moayns 1. AHanuTHueckas
reometpus : yaueOHnoe mocodue / 1. A. KykoB. — Pocros-na-Jlony, Taranpor : U3garenscTBoO
IOxHoro penepanpHoro yHuBepcutera, 2017. — 41 ¢. — ISBN 978-5-9275-2580-5. — Tekcr :
anexkTpoHHbIH // Lludpposoit o6pazosarensHbiil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/87918.html. — Pexwum nocrtymna: 1uis aBTOpU3Up. MOJIB30BATENEH
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6. dypakos, b. K. KpaTkuii Kypc BbICIIEH anreOpbl M aHATUTUYECKOW TeOMEeTpuHn : yueOHUK / b.
K. dypakoB. — KpacHospck : Cubupckuii ¢penepanbublii yHUBepcuTeT, 2017. — 422 ¢. —
ISBN 978-5-7638-3736-0. — Tekct : anexrponnslit / LHudpooit o6pazoBarenbhsiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/84222.html. — Pexwum goctyna: mist
aBTOPU3UP. MOJIL30BATEINCH

7. Enpxun, A. I'. Jlunelinas anreOpa v aHaIUTHYECKas TeoMeTpHs : yueOHoe mocooue / A. T
Enpxun. — Caparos : ByzoBckoe oopazoBanue, 2018. — 95 ¢. — ISBN 978-5-4487-0325-6. —
Tekcr : anextponnsiii // Lndposoii odpazoBarenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/77939.html. — Pesxum goctyna: 1uis aBTOPU3HUP. MOJIb30BaTEICH

8. Ueromnun, A. I1. JIuneitnas anreOpa u aHaMTH4YecKas reomeTpusi : yueOHnoe mocobue / A. I1.
UYeromun. — Pocros-nHa-Jlony : U3narensctBo FOxkHOTO denepansHoro yausepcurera, 2015, —
149 c. — ISBN 978-5-9275-1728-2. — Tekcr : anexTponHsblii // LludppoBoit 00pazoBaTeabHbII
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/68568.html. — Pexwm
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIb30BaTENCH

9. IlpakTuKyM IO aHATUTHUYECKON reomeTpun : yue6Hoe nocobue / O. H. Kazakona, O. H.
Kontouenko, T. A. ®omuna, C. B. Xapuronora. — Open0Oypr : OpenOyprekuit
rocynapctBeHHbIi yausepcuret, ObC ACB, 2016. — 117 ¢. — ISBN 978-5-7410-1446-2. —
Texct : anexTponnslii // Ludposoit obpazoBatenbhblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/61392.html. — Peskum goctyma: 1uist aBTOPU3HUP. MOJIb30BaTENICH

10. Boicrast marematuka. Tom 1. JIuneiinas anreOpa. BekropHas anreOpa. AHanuTHYeCKas
reomerpus : yueOnuk / A. I1. 'ocnogapukos, E. A. Kapriosa, O. E. Kapnyxuna, C. E.
Mamncyposa ; moa penakiueit A. I1. T'ocnonapukos. — Cankr-IlerepOypr : HarmonanbHbii
MHUHEpaJIbHO-CBIPheBO yHUBepcuTeT «I opHbIii», 2015. — 105 ¢. — ISBN 978-5-94211-710-8.
— Texcr : anextponHsIi // Lndposoii odpasoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/71687.html. — Pexum goctyma: st aBTOPU3HP.
II0JIB30BaTENEN

11. ®enoposa, E. 1. MaTemaTnka B mpuMepax U 3a/1a4ax Julsl CTyJJeHTOB-coloioro. Yacts 1.
Jluneilinas anrebpa. Ananutudeckas reomerpus. Teopus npeaenos. uddepenunansuoe
ucuucienue : yuyeOHoe nocodue / E. . denoposa, A. C. Kottopruna. — Owmck : OMcKuit
rocynapcTBeHHbIi yHHBepcuTeT M. @.M. JloctoeBckoro, 2016. — 244 c. — ISBN 978-5-7779-
1985-4. — Tekcr : anexkrponnsli // Ludposoit oopazoBarenbubiii pecypc [IPR SMART : [caiit].
— URL.: https://www.iprbookshop.ru/59611.html. — Pexxum mocrtyma: ajis aBTOpU3HP.
[I0JIb30BaTEIEH

12. Enbkun, A. I'. JIluneiinas anreOpa 1 aHamuTHYECKast reoMeTpHs : yueOHoe mocodue / A. T
Enpkun. — Caparos : By3osckoe o6pa3zoBanue, 2018. — 95 ¢. — ISBN 978-5-4487-0325-6. —
Texcrt : anextponHslii // L{upposoii oOpazosarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/77939.html. — Peskum moctyma: 1uis aBTOPU3HUP. MOIb30BaTENIEH

13. YeromuH, A. I1. JIunelinas anreOpa v aHaTUTHYSCKAs TeoMeTpHsl : yaeOHoe mocooue / A. T1.
YeromuH. — Pocrtos-Ha-Jlony : MU3narenscTBo FOxHOTO (henepanpHOro yHuBepcurera, 2015, —
149 c. — ISBN 978-5-9275-1728-2. — Tekcr : anexTponHslii // [L{upposoii 00pazoBaTeIbHBII
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/68568.html. — Pexwm
JIOCTYTIA: JUUIsl aBTOPU3UD. TIOJIb30BaTeNeH

14. TlpakTukyM 10 aHAJIMTHYECKOM reomeTrpun : yueOHoe nocodue / O. H. Kazakona, O. H.
Konrouenko, T. A. ®omuna, C. B. Xaputonoa. — OpeHOypr : OpeHOyprckuii
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rocynapctBeHHbIi yausepeuret, ObC ACB, 2016. — 117 ¢. — ISBN 978-5-7410-1446-2. —
Texcrt : anexTponHslil // Lludpposoii oOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/61392.html. — Pesxum mocryma: s apropusup. [lons3oBaTencii

15. Lip16yns JI.M. AnreOpa: OCHOBHBIE CTPYKTYpPHI anreOpsl, TuHeiHas anredpa. Kype nekunit
[DnexTponHkbIi pecypc]: yauebnoe mocodue/ Lpioymns JI.M., [llupmosa E.E.—
DJIEKTPOH.TEKCTOBBIE JaHHbIe.— M.: MOCKOBCKUI MeIaroru4yeckuii rocy1apCTBEHHBIN
yauBepcureT, 2022.— 112 ¢.— Pexum pocryma: https://ipr-smart.ru/122485.— IPR SMART,
0 MapoJII0

16. Manbues, M. A. DnemenTs muHeiHON anredpsl. .1 : yuebHOe mocodue / Y. A. Manbies.
— HoBocubupck : HoBocuOupckuii rocyaapcTBennbli yausepeuret, 2019, — 251 ¢. — ISBN
978-5-4437-0922-2, 978-5-4437-0923-9 (Y.1). — Texkcr : anexrponnslii // Lludposoit
oOpa3zoBatenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/93564.html. — Peskum moctyma: 1uist aBTOPU3HUP. OJIB30BaTEIEi

17. Ilonos, B. C. JIuneiinas anre6pa : yue6Hoe nocodue / B. C. [TonoB. — Mocksa :
MockoBckuil rocyiapcTBeHHbIN TexHUUYeCKHi yHuBepcuteT uMenu H.O. baymana, 2016. — 256
c. — ISBN 978-5-7038-4305-5. — Texkcr : anexkTponHslii // LludpoBoii 00pazoBaTebHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/94824.html. — Pexwum
J0CTyMa: JUIsl aBTOPU3UP. M0JIb30BaTEIEH

18. Jlutun, /1. b. JIuneitnas anrebpa : yue6Hoe nocobue / 1. b. JIutBun. — CTaBponons :
CTaBpOnoJIbCKHUI TOCYyJapCTBEHHBIN arpapHblil yausepcureT, 2018. — 80 ¢. — Tekcr :
anekTpoHHbIH // Lludposoit oopazoBarensHbIl pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/92984.html. — Pesxum moctyna: 1uist aBTOPU3UP. MOJIb30BaTEICH

19. AxmetranueBa, B. P. Maremaruka. JIluneitnas anredpa : yuebnoe nmocodue / B. P.
Axwmertranuesa, JI. P. 'angytaunoBa, M. U. lNansyrnunoB. — Mocksa : Poccuiickuit
rocyJapCTBEHHbIN yHUBepcHUTeT npaBocyaus, 2017. — 60 ¢. — ISBN 978-5-93916-552-5. —
Texcrt : anexTponHslil // Lludposoii oOpazoBatenbHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/65863.html. — Peskum moctyma: 1uist aBTOPU3HUP. MOJIb30BaTENIEH

Jlonmo/THUTeIbHAS JIUTepaTypa

1. boGrineBa, T. H. JIuneiinas anre6pa u aHanuTHYECKasi TEOMETPUS : y4eOHO-METOAMUYECKOE
nocobue / T. H. boOsinea, JI. B. Kupbsinosa, T. H. TuroBa. — Mocksa : MUCU-MI'CY, At
[Tu Op Menua, ObC ACB, 2018. — 144 c. — ISBN 978-5-7264-1909-1. — Tekcr :
anexkTpoHHbIH // Lludposoit o6pazoBarensHbiil pecypec IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/80626.html. — Peskum moctyma: 1uis aBTOPU3HUP. MOIb30BaTENIEH

2. O6onenckuii, A. 0. Jlekuuu no aHAIMTUYECKONW T€OMETPUN : yIEOHO-METOUUYECKOE
nocobue / A. FO. Obonenckuii, U. A. OGonenckuil. — Mocksa, Mxesck : UncTUTYT
KOMITHIOTEPHBIX uccienoBanmid, 2019. — 216 ¢. — ISBN 978-5-4344-0705-2. — Texkcr :
anexTponnbii // Lludposoit oOpazoBarensublit pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91943.html. — Pesxum moctyna: it aBTOPU3HUP. MOJIb30BaTENICH

3. Kpacnomekos, A. JI. AHanuTu4eckas reoOMeTpHs U JIMHeiHas anredpa : ydeOHO-
meroaunyeckoe nocobue / A. JI. KpacnomekoB. — Ilepms : [lepMckuii rocyjapcTBEHHBIH
ryMaHHUTapHO-TIearornyeckuit yausepcutet, 2017. — 41 ¢. — TekcT : 31eKTpOHHBIH //
[Mudposoii obpazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/86349.html. — Pexwum nocrtymna: 1is aBTOPU3UP. MOJIB30BATEICH
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4. UsneBa, A. M. Jluneiinas anreOpa. AHAIUTHYECKAsi TeOMETpHs : yueOHoe mocooue / A. M.
Wsnesa, I1. U. [punyukas, U. 1. Yepusix. — HoBocubupck : HoBocubupckmii
roCyJapCTBEHHBIN TexHudeckuii yausepcuret, 2014. — 180 ¢. — ISBN 978-5-7782-2409-4. —
Texcr : anexTponnslii // L{udposoii oOpazoBarenbhblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/45380.html. — Peskum moctyma: 1uist aBTOPU3HUP. IOJIB30BaTENIEi

5. Beiciiast matemaruka. Tom 1. JIunelinas anrebpa. BekTopHas anreOpa. AHanuTH4ecKas
reometpus : yueOHuk / A. I1. 'ocnonapukos, E. A. Kapnoga, O. E. Kapnyxusna, C. E.
Mamncyposa ; nox penakmueit A. I1. 'ocnogapukoB. — Cankr-IletepOypr : HanronansHbIiI
MHUHEpaIbHO-CHIPheBOI YHUBEpcHTET «I opHbIi», 2015. — 105 ¢. — ISBN 978-5-94211-710-8.
— Texcr : anexTponnsbiit // Lludposoit oopazoBarensHblil pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/71687.html. — Pexum gocTyma: ajsi aBTOPU3HP.
II0JIb30BAaTENEH

6. BneBa, A. M. Jluneitnas anreOpa. AHanuTudeckas reometpus : ydebHoe mocobue / A. M.
Wsnesa, I1. U. [punyukas, U. 1. Yepasix. — HoBocubupck : HoBocubupckmii
roCyJapCTBEHHBIN TexHndeckuil yausepcuret, 2014. — 180 ¢. — ISBN 978-5-7782-2409-4. —
Texct : anexTponnslii // L{ludposoii odpazoBarenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/45380.html. — Pexxum noctyma: mist aBropusup. [lonb3oBareneit

7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTu « AHTEepHET»

http://window.edu.ru- Enuaoe okHO qocTymna K 00pa3oBaTeIbHBIM pecypcaM;
http:// fcior.edu.ru - dexepasbHbIii IIEHTP HHOOPMALTMOHHO-00PA30BATEILHBIX PECYPCOB;
http://elibrary.ru- Hay4nas snextpoHHast OnOIMOTEKA,

7.3. UnpopManoHHbIE TEXHOJIOTHH, THIEH3HOHHOE IPOrPAMMHOE 00ecredeHue

JInneH3snoHHoe nMporpaMMHoOe o0ecrieueHne PexkBU3UTHI TUIIEH3UIT/ 10TOBOPOB

Microsoft Azure Dev Tools for Teaching Wnentudukarop nmoanucuuka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpoxk neticteus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (TponieHue MOAMUCKH )

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 ur. 1.

MS Office 2003, 2007, 2010, 2013 Crenenus 06 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpounas
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AntuBupycDr.Web Desktop Security Suite JIMIeH3NOHHBIH cepTUhHUKAT

Cepuitnabiit Ne 8DVG-VI6F-H8S7-NRBC
noroBop Ne441 ot 21.09.23

Cpoxk netictBus: ¢ 22.09.2023 no 22.09.2024

[udposoii 06pa3oBaTeNbHBIN pecypc Jluuensuonnslit noroop Ne 10423/2311 ot
IPRsmart 30.06.2023 r.

Cpok aeiictBus: ¢ 01.07.2023 r. o
01.07.2024r.

CBobogHOE TpOrpaMMHOE 0OecTieyeHHe:

WinDjView, SumatraPDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. TpeGoBanus k ayIUTOPUAM (MOMEIICHUSIM, MeCTAM) /ISl IPOBeACHUS 3AHATHI

1. YueOHasi aynuTopusi AJsl IPOBeIeHU 3aHATHI JTEeKIIMOHHOI0 THIIA:

Ayn.245

Crnennanu3upoBaHHas MeOeb:

Kadenpa namonpHast - 1mIT., CTyN MpenojaBaTeIbCKUi MATKUH - 11IT., mapThl - 18mT., CTynbs
MSTKue -32I1T., JOCKa MeJoBas - 11T,

Habop nemoHCcTpaiioHHOT0 000pYI0BaHUS M YIE€OHO-HATTISAHBIX TTOCOOMH, 00eCeYnBaOIINX
TEMaTUYECKHE WILTIOCTPALUU:

WNHTrepakTuBHas cucrteMa— | mr.

Cucremuslii 6110k — 1 mIT.

IIpoexTop — 1 mr.

2.Y4yeOHast ayaiuTopus 1Jisl IPOBeAeHUS 3aHATHII CEeMMHAPCKOI0 THIIA, KypPCOBOI0
NPOCKTHPOBAHUA (BBINOJHEHHE KYPCOBBIX padoT), rPyNNOBBIX U HHAMBHAYAJIbHBIX
KOHCYJIbTAIMI, TEKYLIEr0o KOHTPOJISI U MIPOMEKYTOYHOM aTTecTaluu

Ayn.245

Crneunanu3upoBaHHas MeOeb:

Kacdenpa nanonpHas - 1mt., cTyn npenojgaBaTeabCKUil MATKUi - 11mT., mapTel - 181mT., CTynbs
MSTKHeE -3211T., J0CKa MenoBas - 11iT.

Habop nemoHcTpaninoHHOTO 000pyI0BaHMs U y4eOHO-HATIISAHBIX TOCOOHH, 00ecTIeYMBarOIINX
TEMaTHUYECKHE UIUTIOCTPAIUH:

WNHTrepakTuBHas cucteMa— | mr.

CucremHslif 6510k — 1 mmT.

IIpoexTop — 1 mr.

3. [lomeleHue AJ151 CAMOCTOSITEJILHOW PadoThI

[Tomermienue 1Ist CaMOCTOATEIHHON PaOOTHI.
bubnnoTedHo-n31aTeIBCKUM IEHTP.
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Otaen oOcyXHBaHUS TIEYATHBIMU U3TAHUSIMU

Crennanm3upoBanHas Mmebenn:Pabouune cronbsl Ha 1 Mecto — 21 mt.Crynes — 55 mr.Habop
JEMOHCTPAIIMOHHOTO 00OPYIOBAHMS M YI€OHO-HATIISTHBIX TTOCOOUI, 00ECTICUNBAIOIINX
TEMAaTUYCCKHE WILTIOCTPAIMH:YKpaH HACTCHHBIH — 1 mIT.

[TpoexTop — lmr.HoyrOyk — 1.
NudopmannonHo-6ubamnorpaduuecKkuii OTIaeN.
Crennanu3upoBaHHas MEOEb:

Pabouue cronsl Ha 1 mecTo - 6 iT. CTynbd - 6 WIT.

KommbrorepHas TeXHHKa ¢ BO3MOXHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» u obecrneuenuem
JIOCTYTIA B 3JICKTPOHHYIO HH(GOpMaImoHHO-00pazoBatenbHyto cpeny PI'bOY BO «CeBKaBl'Ax:

[Tepconanbubiit komnbioTep — 1mT.Cranep — 1 mr.MOY — 1 mr.Otaen o0cnyxuBaHus
AJNIEKTPOHHBIMU M3aaHusIMU Crienranu3upoBaHHast MeOeIb:

Pa6ouue cronsl Ha 1 Mecto — 24 miT.CTynbst — 24 mrT.

Habop neMoHcTpalmoHHOro 000py10BaHUs U y4eOHO-HAIJISIIHBIX TIOCOOMH, 00ecieunBarOLINX
TEMaTU4YEeCKUE WILTFOCTPALUHU:

WnTepaktuBHas cucrema - 1 mr.Monutop — 21 mr.CereBoii Tepmunain -18 mr.IlepconanbHblit
komnbtorep -3 wT.M®Y — 2 mr.Ilpunrep —1mr.

4. Ilomerenne 1Jisi XpaHeHHUs M NPOPUIAKTHYECKOT0 00CTYKUBAHUS Y4eOHOI0

o0opynoBaHus

Ayn. 11

CrenmanuzupoBanHas Mebenb:1Ikagp — 1 wrt., cTyn -2mrT., Kpeciao KOMIbIOTEpHOE — 2 IIT., CTOJ
YIJIOBOM KOMMBIOTEPHBIH — 2 IIT.,TyMOOYKM C KIIOYOM — 2 mT.Y4eOHoe mocodue

(mepcoHaNbHBIN KOMITBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeOoBaHus K 000py10BaHUIO PA00YHX MECT NPENoJaBaTe/st 1 00y4aroIuXcs
Pabouee mecTo npenonaBarens, OCHAIIEHHOE KOMIIBIOTEPOM C 10CTYNIOM B MIHTepHeT.
PaGoune mecta oOyuaronuxcs, OCHalllEHHbIE KOMIIBIOTEPAMHU C AOCTYIIOM B MIHTEpHeT,

npeaHa3HadeHHbIe JJ1s1 paOOThI B AJIEKTPOHHON 00pa30BaTEIbHOM Cpelie, U T.II.

8.3. TpeGoBaHus K cielUAJIU3UPOBAHHOMY 000PY10OBAHMIO HET
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9. OCOBEHHOCTH PEAIMBALIMU JUCHUIIJINHBI 1J1s1 UHBAJIM10OB U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31OPOBbAA

Jlnst obecriedyeHust 00pa3oBaHUs WHBAIUIOB M OOYYAOIIMXCS C OrPAaHMYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbsI pa3padarbiBaeTcsi (B Cllydae HEOOXOAMMOCTH) aJalTHPOBAHHAS
oOpasoBarenbHasl MporpaMma, WHIWBHIYAIbHBIM yUEOHBIM IJIAaH C YYETOM OCOOCHHOCTEH WX
NCUXO(U3MUECKOTO PA3BUTHS W COCTOSHHUS  370POBBS, B YAaCTHOCTH MPUMEHSCTCS
WHIUBHUIYAJIBHBIA TOJIXOJI K OCBOSHHUIO JUCIMIUIMHBI, WHIWBHAYAJIbHBIC 3aMaHus: pedepartsl,
MUChbMEHHBIC PA0OTHI M, HAO0OOPOT, TOJIBKO YCTHBICE OTBETHl M JTUAIOTH, WHIAMBHUIYyAJbHBIC
KOHCYJIBTAIlMH, HCIIOJb30BaHHE JUKTO(POHA U JAPYrUX 3alUCHIBAIONIUX CPEACTB IS
BOCIIPOU3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuara.

B memsax oOecrnedeHuss OOydYaroOnIMXcsi HWHBAIUIAOB M JIMI C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU  3JI0POBbSI  KOMIUIEKTYeTCSi (OHJI OCHOBHOW y4eOHOH JUTEpaTypoil,
aJaNTUPOBAHHOW K OrPAaHMYEHUIO OJIIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB, IOCTYI K
KOTOpeiM opranm3oBan B BUI] Axkamemuun. B Oubnuoreke mTpOBOASTCS WHIAWBHIYAITbHBIC
KOHCYJIBTALIMM JIJISl TAHHOW KAaTErOPUM IOJIb30BATENEH, OKAa3bIBAETCS MOMOLIb B PETUCTPALIMU U
UCIIOJIb30BAHUU  CETEBBIX W JIOKAIBHBIX  OJJICKTPOHHBIX  OOpA30BaTEIBHBIX  PECypCOB,
MPEOCTABIIAIOTCS MECTA B UUTAIBHOM 3aJIe.

BrizenieHHbIE CTOSITHKY aBTOTPAHCIIOPTHBIX CPEACTB JJIsl MHBAJIMJIOB;

JIOCTaTOYHAas IMPUHA IBEPHBIX MPOEMOB B CTE€HAX, JIECCTHUYHBIX MapIlieH, MI0aI0K
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P®OH/J ONEHOYHbLIX CPEIACTB

O JUCHUIIJIMHE JluneiHas aireOpa v aHAIUTUYCCKAS TCOMETPUS
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1. IACIIOPT ®OHJA OLIEHOUYHBLIX CPEJCTB IO
JTUCHUILIAHE

JInHelHas anre6pa N aHAJINTHYCCKAA ICOMCTPHUA

Komnerenuun, opMupyemMsblie B Ipolecce M3yYeHu sl TN CHUILINHBI

Nunexe dopmMynupOBKa KOMIETCHIINH

OIlK-1 CHOCOOEH MPUMEHATh (PyHIaMEHTaIbHbIE 3HaHUS, IIOJyYEHHbIE B 00J1aCTH
MaTeMaTU4eCKUX M (WJIM) €CTeCTBEHHBIX HAyK, M HCIOJIb30BATh UX B
MpodheCCHOHATBLHON JICSITEILHOCTH

2. JTanbl pOpMUPOBAHHMS KOMIIETEHIHMH B MPoLecce OCBOCHUsI TUCIUTIIHHBI

OcHOBHBIMH 3TanaMu (OPMHUPOBAHMS yYKA3aHHBIX KOMIICTCHIIMHA TPU H3yYCHUHU
00y4aromuxcss JTUCIUTUTHHBI SBJISTFOTCS  TTOCJICIOBATEIbHOE H3YYCHHUE COJEPIKATEIHHO
CBSI3aHHBIX MEXIYy cO000H pa3aenoB (Tem) y4eOHBIX 3aHATHH. M3ydeHHe KaXKIoro
pa3gena  (TeMbI) TpEANoOjaraeT  OBJQJCHUE  OOydYaromuMucs  HEOOXOJIUMBIMH
KOMIIETEHITUSAMU. Pe3ynmbTar arrecraniuu  OOYyYarOIIMXCS Ha Pa3IUYHBIX dTanax
dbopMupoBaHUS  KOMIIETEHIIMH  IMOKa3bIBa€T YPOBEHb OCBOCHUS  KOMIICTCHIIUN
00yJaromuMHCS.

OranmHoCTh (HOPMHUPOBAHUS KOMIIETEHITUI MPSAMO CBsI3aHA C MECTOM JTUCITUTUTHHBI
B 00pa3oBaTeILHOM porpamMmme.

Paspnennl (Temsl ) @opmupyeMbie KOMIIETEHIIUH (KOABI)
AMCIHUTLIMHBI OIlK-1
Paznen 1. I'pynmsl, KobIa, MOJIS. +

IloJsie KOMIUIEKCHBIX YUCEIL
Tema 1.1 bunapnsie
anreOpandyecKue oneparum.

Paznen 1. I'pynmsl, KobIia, TOJIS. +
ITone KOMIIEKCHBIX YHCET
Tema 1.2 OcHOBHBIE
anreOpandecKue CTPYKTYPHL.

Pazgen 1. I'pyniisl, KoJbla, MOJIS. +
TToJte KOMIUIEKCHBIX YHCEI
Tema 1.3 KomiekcHbIe yncia.

Pazgen 2. MaTpuupl. +
Tema 2.1. Onepanuu Haf
MaTpHLaMH.

Paznen 3. Onpenenurenu +
Tema 3.1. [lepecTaHOBKH U
HO/ICTAHOBKH.

Pazgen 3 +
Tewma 3.2 Onpenenutenu
N-ro NopsiiKa U UX CBOMCTBA.

Paznen 3 +
Tema 3.3 ®opmynel Kpamepa

Paznen 4. JIuneliHble BEKTOPHEIE +
MPOCTPAHCTBA.
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Tema 4.1 JIuneiiHble BEKTOPHBIE
MIPOCTPAHCTBA.

Pasmen 5. CucreMsl TMHEHHBIX
anreOpanvdeckux ypaBHCHH.
Tema 5.1 Panr matpunesl

Pasmen 5. CucreMsl JIMHEHHBIX
anreOpanvdecKux ypaBHCHHH.

Tema 5.2 Teopema Kponekepa —
Kanemnu. Pemenue npon3BoabHBIX
CHCTEM JIMHEWHBIX YPaBHEHHM.
Merop ["aycca.

Pa3zgen 5. CucreMbl TMHEHHBIX
anreOpanvyecKux ypaBHCHHI.
Tema 5.3 CucteMbl TUHEHHBIX
OJTHOPOJTHBIX YPaBHCHHUH.

Paznen 6. DnemeHTHI
aHAJTUTUYECKON reOMEeTpHUH.
Bexkropsl.

Tema 6.1. Bekropsl. JIuneitnsie
OIIepaIyu HaJ BEKTOPaMH.

Paznen 6. DiieMeHTHI
AHATUTHYECKOH TEOMETPHUH.
Bexkropsl.

Tema 6.2. CkansapHoe
MIPOM3BEICHNE BEKTOPOB.

Paznen 6. DnemeHTSHI
AQHAIUTUYECKOU TEOMETPHH.
BexTopsL.

Tema 6.3. BekTopHOE U CMelIaHHOE
MIPOM3BE/ICHIE BEKTOPOB.

Paznen 7. llpsimas nuHus u
TUIOCKOCTb.
Tema 7.1 [Ipsimas Ha MJIOCKOCTH.

Paznen 7. [Ipsimast nuHus 1
TUIOCKOCTb.

Tema 7.2. [InockocTs U mpsimasi B
MPOCTPAHCTBE.

Paznen 8. JIunuu BTOpOro nopsijaka.
Tema 8.1. JIuHUK BTOPOTO NOPsAKA.

Pazgen 9. KoneunomepHsie
JIMHEMHBIE BEKTOPHBIE
MIPOCTPaHCTBA

Tema 9.1. KoneunomepHsie
JIMHEMHBIE BEKTOPHBIE
MIPOCTPAHCTBA.

Paznen 9. KoneunomepHusie
JIMHEHHBIE BEKTOPHBIC
MPOCTPaHCTBA

Tema 9.2. [loanpoctpancTaa
JMHEHHOr0 BEKTOPHOTO
POCTPAHCTBA.

Paznen 10. EBknaoBsl
MPOCTPAHCTBA.
Tema 10.1 EBkingoBbI
MIPOCTPAHCTBA.

Pazgen 10. EBkaugoBsl
MPOCTPAHCTBA

Tema 10.2. OpToroHanbHBIC
OIepaTopsl.

Pasnen 11. JIunelinple oneparopsl B
JMHEHHBIX BEKTOPHBIX
MPOCTPAHCTBAX.
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Tewma 11.1. JIuneitHsle onepaTopsl.

Pasnen 11. JIuneitnsie onepaTopsl B
JIMHEHHBIX BEKTOPHBIX
MPOCTPaHCTBAX.

Tema 11.2. CoGcTBEHHBIE BEKTOPHI
¥ cOOCTBEHHBIC 3HAYCHUS
JIMHEMHOr 0 onepaTopa.

Paznen 11. JIuneiinsle oneparopsl B
JIMHEHHBIX BEKTOPHBIX
MPOCTPAHCTBAX.

Tema 11.3. ConpsixeHHbIE
omneparopsl. CaMoconpsiKeHHbIE
OIIepaTopHL.

Paznen 12. bununeiinsie u
KBaJIpaTUYHbIE (DOPMBI.
Tema 12.1. bununeiinsle Gpopmbl.

Paznen 12. bununeiinsie u
KBaJpaTHHYBIC (POPMBIL.
Tema 12.2. KBanpatudasie GOpMBL

Pazpen 13. O6mee ypaBHEHHE
JIMHAU BTOPOTO TIOPSIKA.

Tewma 13.1.IlpuBenenue odmero
YpaBHCHHS JTHHAU BTOPOTO
MOpsAIKa K KAHOHUYIECKOMY BUJLY.

Paznen 13. OGmiee ypaBHeHne
JIMHUH BTOPOTO MOPSKA.

Tema 13.2.IlpumeHeHne Teopuu
MHBApHAHT K TIPUBEICHUIO 00IIEro
YpaBHEHHUS JIMHUH BTOPOTO
NOpsKa K KAHOHUYECKOMY BHY.

Pasznen 14. IloBepxHOCTH BTOPOTO
HopsAIKa.
Tema 14.1. IloBepXxHOCTH BTOPOIO
HOpSAJIKa.
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3. Iloka3aTesin, KpUTEPUH M CPeCTBA OLlEHUBAHNUS KOMIIeTEeHIUIi, JOpMHUPYeMBbIX B Npouecce U3y4eHusi AUCHUILINHBI

OIIK-1 Cnoco0eH npuMeHsATh GyHAaMeHTAJIbHbIe 3HAHUSA, OJIy4eHHbIE B 00J1aCTH MATEMATHYeCKHX U (MJIH) eCTeCTBEHHBIX HAYK, H
HCNO0Jb30BATH UX B NPO(eCcCHOHAIBLHOI 1eATeJIbHOCTH

HNupukaropbl
JMOCTHKEHUS Kputepun oneHnBaHus1 pe3yJibTaToOB 00y4eHUs CpencrBa oleHUBAHMS
KOMIIeTeH Ui Ppe3yJILTATOB 00y4eHUsI
HEYI0BJICTBOPUTEILHO YAOBJIETBOPUTEIHLHO XOpoLio OTJIMYHO Texymuii IIpomesxkyTo
KOHTPOJIb YHasA
arrecTanus
OIIK-1.106mnanaet He oOnamaer | YacTuyHO oOnamaet | OOmamaer 0a30BBIMU | YBEPECHHO obnanmaet | Komioksuym, OK3aMeH.
0a30BBIMU 3HAHHSIMHU, 0a30BbIMM 3HAHHMSAMH, | 0a30BEIMA  3HAHUSMH, | 3HAHUSIMH, 0a3oBBIMU  3HAHWSIMH, | KOHTPONBHBIC
MOJTy4eHHBIMHU B 00JIacTH MTOJTy9E€HHBIMA B | MOly4YeHHBIMU B | IONy4YEeHHBIMHU B | TONy4YEeHHBIMHU B | Borpochl,
MaTeMaTHYECKUX U (HJIH) obrnactu obnactu obnactu obnacTu TeCTHpOBAHHS,
€CTECTBEHHBIX HayK MaTeMaTHYeCKUX U | MAaTeMaTUYECKUX ¥ | MaTeMaTUYECKUX  H | MATEMAaTHYECKUX u
(M)  eCTeCTBEHHBIX | (WITH) ©CTECTBEHHBIX | (MJIM) €CTeCTBEHHBIX | (HJIHN) ecrecTBeHHBIX | THAHMBIYAIIBHBIC
HayK HayK HayK HayK SaJIaHML.
OIIK-1.2Mcnionb3yer B | He wucmomesyer B | YacTuuHo ucnons3yer B | McnonezyeT B | ¥YBepeHHO ucnone3yeT B | Kommoksuym, OK3aMeH.
npoeccuoHaIbHON npoeccnoHaIbHON npohecCHOHaNBHON npoeccnoHambHON npoeccnoHanbHON KOHTPOJTbHbIE
JeSITeTEHOCTH 3HaHWsL, | IEATCNBHOCTH 3HAHUS, | JCSITENbHOCTH 3HAHUS, | JESITEITBHOCTH JIGATENLHOCTH  3HAHUS, | pormocg,
MOJlydeHHbIE B OOJACTH | MOJTyYeHHBIS B | TIONly4eHHBIE B OOJIACTH | 3HAHWS, MONydYeHHBIE | TIOJYYCHHBIE B 00IacTh TOCTHPOBAHTS
MaTeMaTHYecKuXx u (Win) | obmacTu MaTeMaTHYECKUX u|B o0acTi | MaTeMaTHYECKUX u ’
€CTECTBEHHBIX HAYK MaTeMaTHYecKux W | (win) €CTECTBCHHBIX | MaTeMaTHYecKnx U | (W) ecrecTBennpix | MHAHMBILYATIBHEIC
(M)  eCTEeCTBEHHBIX | HAYK (M) eCTECTBEHHBIX | HAYK SaIaHHL.
HayK HayK
OIIK-1.30cymecTBausier He ocymecTtiser | YacTuaHo OcymiecTBisieT YBepeHHo Komnnoksuym, OK3aMeH.
BBIOOp METOJIOB PEIICHUS BBIOOD METOJIOB | OCYIIECTBIISIET  BBIOOP | BBIOOP METOJIOB | OCYLIECTBISCT — BBIOOD | KOHTpONBHBIE
3a7a4 Npo)eCCUOHAIBLHON | pelIeHus 3aga4d | METOJIOB peLlIeHHUs | peleHHs 3a7a4y | METOAOB PEIIeHHS | pornacy;,
NesITeNIbHOCTH HA OCHOBE npodeccnoHaIbHON 3a1a4 npodeccnoHanbHON 3a1a4 TOCTHPOBAHEE
TEOPETUIECKUX CBEICHUM JeSITEITBHOCTH Ha | MpodeCCHOHANBEHON JIeSITEITBHOCTH Ha | mpodeccHoHaTEHON ’
OCHOBE JIeSITeIbHOCTH Ha | OCHOBE JESTeNNbHOCTH Ha | MHAMBHIYAILHBIC
TEOPETUIECKUX OCHOBE TEOPETHUYECKHX | TEOPETUUECKUX OCHOBE TeopeTHYeCcKux | 3a/aHI.
CBEJICHUI CBEJICHUU CBEJICHUI CBEJICHUI
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4. Kommiekrt KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO TUCHHUILJIMHE

BOHpOCbI K 9K3aMEHY

[TonsiTre OuHapHOM anreOpandecKoi ornepaum.

I'pynner. [Ipumeps! rpymi.

Onpenenenue Koibla, nojis. [Ipumepsr.

KomriuiekcHele uncia.

Anrebpanueckasi 1 TpPUrOHOMeTpUdeckas (POpMbl 3alIUCH KOMIUIEKCHBIX YUCEII.

®opmyna Myaspa. M3BiedeHne KOpHs U3 KOMIUIEKCHOTO YHCIIA.

ITonarue cBob6oaHOrO BeKTOpa. JIMHEHHbIE onepaluy HaJl BEKTOPaMH.

JInneliHas 3aBUCUMOCTD U JIMHEWHAsI HE3aBUCUMOCTb BEKTOPOB. ['eomeTpuueckuit

CMBICIL.

9. Tlonsarue 6azuca HA TUIOCKOCTH U B IpOocTpaHCTBE. ADOUHHBIE KOOPIUHATHI TOUKH.

10. CkanspHoe npousBezicHue BeKTOpoB. CBoMCTBA.

11. BelpakeHre CKaIsipHOTO IPOU3BEICHUS Yepe3 KOOPANHATHI IEPEMHOKAEMBIX BEKTOPOB.

12. Hanpasunsronme KOCUHYChl BEKTOpa.

13. BexropHoe npousBeieHne BeKTopoB. CBoMCTBA.

14. BeipaxkxeHue BEKTOPHOTO MPOU3BEICHHS Yepe3 KOOPIUHATHI IEPEMHOKAEMBIX BEKTOPOB.

15. CmemanHoe npou3sBeaeHue BeKTopoB. CBoMCTBA.

16. BeipakxeHne CMENIaHHOTO MTPOU3BEICHHUS Yepe3 KOOPIMHATHI IEPEMHOKAEMbIX BEKTOPOB.

17. Ilpsmas Ha miockoctu. O61iee ypaBHEHUE NPSAMON. Y paBHEHUE MPSAMON B «OTPE3KaX».
Kanonuueckoe, napameTpuyeckue ypaBHEHUS IPSIMOI.

18. IIpsmas Ha miockocTu. BekTopHoe ypaBHeHue psiMoii. PaccTosiHue OT Touku 10
MIPSAMOM.

19. Obu1ee ypaBHEHHE IUIOCKOCTH. Y paBHEHUE MJIOCKOCTH B «0Tpe3Kax». HenmomHbie
YpaBHEHHUSI IJIOCKOCTH.

20. YpaBHeHHUE MIOCKOCTH, MPOXOAIIEH Yepe3 TPU TOUKH.

21. BekTopHO€E ypaBHEHHE TUIOCKOCTH. PacCTosHIE OT TOYKH /10 MIIOCKOCTH.

22. llpsimas B pocTpaHcTBe. BekTopHoe ypaBHeHue npsiMoil. Kanonnueckue u
MapaMeTpUueCKHe YpaBHEHHUS.

23. B3anMHOe pacrioyioskeHue MpsIMOi U MIIOCKOCTH.

24. B3anMHOE pacroioKeHUE TIOCKOCTEH.

25. Dmmunic. Kanonndeckoe ypaBHenue. MccnenoBanue hopMel dumnrica. JupeKTpruchl
AITUIICA.

26. 'unepOona. Kanonnueckoe ypaBHenue. VccienoBanue Gpopmbl rUnepoobl.

27. AcumnToThl runep6obl. JIupeKTprchl runepOoIbl.

28. Tlapabona. KanHonndeckoe ypaBHEHUE.

29. TlepecTaHOBKH H ITOJICTAHOBKH.

30. OnpenenuTenu N-To MOpsAIKA U UX CBOMCTBA.

31. MuHOpBI ¥ UX anredpanyecKue JOMOTHEHHS.

32. Tlpasuio Kpawmepa.

33. OnpeneneHne TMHEHHBIX BEKTOPHBIX MPOCTPAHCTB. JIMHEHHAs 3aBUCUMOCTD U JIMHEWHAs
HE3aBHCUMOCTb CUCTEMBI BEKTOPOB.

34. Panr matpuisl. Teopema o paHre MaTpHIIbl.

35. Teopema Kponekepa-Kanemmm. Penrenue mpon3BoIbHBIX CHCTEM JTMHEHHBIX YPaBHEHHIA.

36. Oneparuu Hax MaTputiamu. OOpaTHast MaTpHIIA.

NGO~ wWNE

1. M3omopdu3M IMHEHHBIX BEKTOPHBIX TPOCTPAHCTB.
2. KonHeuHOMepHBbIE JTMHEHHBIE BEKTOPHbIE IPOCTPAHCTBA. ba3uc u pa3MepHOCTb.
3. CBsa3p Mexy 6a3ucaMu JUHEHHOTO BEKTOPHOTO IIpocTpaHcTBa. [Ipeodpa3zoBanue
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13.
14.
15.
16.
17.

18.

19.

20.

21.
22.
23.
24,
25.
26.

0.
1.
12.

KOOp/AMHAT BEKTOPa MpH Mepexoie K HOBOMY 0a3ucy.

[TonsiTHe nmoAnpocTpaHCTBa JTUHEHHOTO BEKTOPHOTO IpocTpancTBa. [lononnenue 6asuca.
IIpsiMasg cymMMa OAIIPOCTPAHCTB.

Jluneiinas o6oso4ka. ['HmepiockocTy.

Onpenenenre U NpUMepbl JIMHEWHBIX ONlepaTopoB. MaTpuLibl IMHEHHBIX ONIEPATOPOB.
[IpocTpaHCTBO JIMHEHHBIX OMEPATOPOB.

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAUECHUS JINHEHHBIX OMEPaTOPOB.

EBKIIMI0BBI IPOCTpAHCTBA.

[Tporecc opTOroHanM3auy B €BKIUI0BBIX IPOCTPAHCTBAX.

bunmneitabie hopmel. Matpunia ovmmHeHoN Gopmbl. OOt BU OMIIMHEHHON (hOPMBI B
JMHEWHOM BEKTOPHOM MPOCTPAHCTBE.

Cummetpuunble OunnHelHble popmbl. KBagpatuunsie GopMel.

Mertox SIkoOu Hax0XkIeHUsI KAHOHUYECKOTo 06a3uca OMIMHERHON (GOPMBI.

3akoH nHepuuu KkBaapatuuHbix popM. Kpurtepuit CunbBectpa.

[IpeoOpazoBaHue CUCTEMBI KOOPAMHAT.

[IpuBenenue oOIero ypaBHEHHs KPUBOU 2-T0 MOPAIKA K KAHOHUYECKOMY BULY.
(OCHOBHBIE MOMEHTHI).

WuBapuaHThl JIeBOM 4acTH OOIIETO YpaBHEHUS KPUBOH 2-TO MOPsIKa OTHOCUTEIHHO
npeoOpa3oBaHus TOBOPOTA CHCTEMBI KOOPIUHAT.

WuBapuaHThl JIeBOM 4acTH OOIIETO YpaBHEHUS KPUBOH 2-TO MOPsIKa OTHOCUTEIHHO
npeoOpa3oBaHus MapaJUIeTLHOTO IEPEHOCa CUCTEMbI KOOPMHAT.

[IpumeHeHne TeoOpuu HMHBAPUAHT K IPUBEJICHUIO YPAaBHEHUS KPUBOM 2-TO TOpsIKa K
KaHOHUYECKOMY BULY.

[ToBepxHOCTH BpalleHUs.

[ToBepxHOCTH BpamieHus 2-To MOPSIIKA.

[unuuapudeckre noBepxHOCTH. L{unnHapruyeckue moBepXHOCTH 2-T0 MOpsaKa.
Konunueckune noBepxHOCTH.

IToBepxHOCTH 2-TO MOPSIIKA, 33/laHHbIE KAHOHUYECKUMHU YpaBHEHUAMH. MeTo/1 ceueHui.
DNTUTICOU T, €T0 YpaBHEHHE U CBOMCTBA
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KonTtpoabsnas padora Nel
BapuanT 1

3agava 1. BelunciauTh onpeaennTeNb:

3 -1 2
2 2 3
3 -2 1

3anaya 2. Pemuth cucremy merogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCHOJIB3YS IIPABUIIO
Kpamepa.

2X—y+z2=4
X+3y—-z=7
3X—y+4z=12

3agaua 3. BEIIOJIHUTE OEHCTBHA:

321V (32 1)(3 21\ (3 2 1\(3 21
11 3| -211 3||-4 5 0l+|-4 5 0]|1 1 3
2 2 5 2 25/l1 31/ |1 31)l2 25

Bapuant 2

3az[aqa 1. BerauciauTh OIPEACIIUTCIIb:

1 -2 1
3 1 -2
0 1 2

3anayva 2. Pemuth cucremy metogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCTIOJB3YS TIPABUIIO
Kpamepa.

2X+3y—-4z=3
3x—4y+2z=-5
2X+7y—-52=13

3agaua 3. BLITOTHUTE JeHCTBUA:

1 5 1% (2 1 7)(1 2 1) (1 2 1\
2 -1 2| =213 -1 5.3 5 1(+[3 5 1
3 -5 1 1 1 1)l8 -1 2) |8 -1 2
Bapwanr 3

3agayva 1. BerunciauTe onpeaenuTenb:
40



2 -1 3
7 -7 1
2 -1 3

3amaua 2. Pemuth cucremy Meroaom ['aycca, MAaTpUYHBIM CIIOCOOOM M UCTIOJB3YS MTPaBUIIO
Kpamepa.

2X—Ty+52=9

X+5y—-52=-2

4x-2y+72=24

3amaua 3. BeITOIHUTE JeHCTBUA:

3 -2 -1)(1 4
4 -1 -3||-2|+2 -2
2 -1 -1)(5 3
Bapuant 4

3anava 1. BeIuucInuTh onpeaenuTeb:

1 -2 0
3 1 1
2 -1 2

3anayva 2. Pemuth cucremy merogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa.

2X+3y—-2=0
X—2y+4z=9
y+z=2

3agada 3. BEIIOIHUTE AEHCTBUA:

1 3 2 2 -31 1 57 1 3 2
1 2 3(/-3 5 2|-32 1 1{+|1 2 3
3 -2 1){-2 5 5 3 21 3 -2 1

Bapwanr 5

3agava 1. BerancinuTe onpeaenuTens:
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3anauva 2. Pemuth cucremy merogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa.

X+3y+4z=17
2Xx—3y+52=16
3X+4y—-z=7

3amaua 3. BeITOIHUTE JeHCTBUA:

3 2 3% (3 2 3)/(-3 -3 2) (-3 -3 2)°
3 -3 2| 213 -3 2|11 -4 1|+|1 -2 1
2 5 1 2 5 1)l2 -5 2) 2 -5 2
Bapuant 6

3anava 1. BeluucinuTh onpeaenuTeb:

1 2 5
3 -7 1
3 12 15

3anayva 2. Pemuth cucremy meroaoM ['aycca, MaTpUUHBIM CIIOCOOOM U UCHOJIB3YS IIPABUIIO
Kpamepa.

2X+2y—-4z1=6
X+3y—-52=6
3X-2y+62=06

3agaua 3. BEIMOJIHUTE OEHCTBHA:
1 2 4)\)(1 3 1 1 1 2 1 2 4

1 0 5-[2 1 0(+50 1 1|-]1 O 5
-1 3 2){1 -1 1 2 -1 0 -1 3 2

Bapuant 7

3a;[aqa 1. BeauciauTh OIPCACIIUTCIIb:
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3 -5 4
8 7 =2
2 3 -8

3amaua 2. Pemuth cucremy Meroaom ['aycca, MAaTpUYHBIM CIIOCOOOM M UCTIOJB3YS MTPaBUIIO
Kpamepa.

3X+4y+5z2=22

X—3y—-6z=-9

2x+4y—-4z2=10

3amaua 3. BeITOIHUTE JeHCTBUA:

15 3% (15 3)(2 3 4) (2 3 4y
3 2 1] -23 2 1|1 1 5|+/1 15
40 1 40 1)(3 0 1) (301
BapuanT 8

3anava 1. BeluucinuTh onpeaenuTeb:

0 -2 1
4 -8 2
10 1 -5

3anayva 2. Pemuth cucremy meroaoM ['aycca, MaTpUUHBIM CIIOCOOOM U UCHOJIB3YS IIPABUIIO
Kpamepa.

2% —Xp +2X3 =3

X+ Xp +2X3 =4

4X1 + X9 +4X3 =-3

3agaua 3. BEIMOJIHUTE OEHCTBHA:

2 10
1-(2 6)+4 -12
3 -23
Bapuant 9

3a;[aqa 1. BeIUuCIUTE OIPCACIIUTCIIb:
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2 -3 1
6 -6 2
2 -1 2

3anauva 2. Pemuth cucremy merogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa.

2x-y—-z=14
3X+4y-2z=11
3x—-2y+4z=11

3amaua 3. BeITOIHUTE JeHCTBUA:

LdGosHie )

Bapuant 10

3amava 1. BerancauTs onpeneanTeb:

5 -3 7
3 2 0
2 1 4

3anayva 2. Pemuts cucremy metozoM ['aycca, MaTpH4HBIM CIIOCOOOM U UCIIOJIB3YS TIPABHIIO
Kpamepa.

X—-y+z=12
X+2y+4z=6
5X+y+2z=3

3agada 3. BEIIOIHUTE AEHCTBUA:

s 1 gt 09! 7
(5 ; _Zjo 1 0[|-1 _3{12)
- 00 1)|2

Bapuanr 11

3a;[aqa 1. BeIUuCIUTE OIPCACIIUTCIIb:

44



-3 7 -1
2 0 2
1 4 -6

3anauva 2. Pemuth cucremy merogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa.

2X-y+3z=-4
X+3y—-z=11
X—=2y+2z=-7

3amaua 3. BeITOIHUTE JeHCTBUA:

-1 2 31 6 1 0O

4 0l ~710 1 0
7 2 -2

5 3 0 0 1

BapuanTt 12

3amava 1. BerancauTs onpeneanuTeb:

0 -2 3
3 1 2
4 1 -2

3anayva 2. Pemuth cucremy metogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCTIOJB3YS TIPABUIIO
Kpamepa.

2X+y+3z=7
2Xx+3y+z=1
3X+2y+2=6

3agaua 3. BEINOJIHUTE OEHCTBHA:

HE I TY
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Bapuant 13

3agava 1. BelunciauTh onpeaennTeNb:

1 -2 4
5 1 2
2 1 3

3anaya 2. Pemuth cucremy merogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCHOJIB3YS IIPABUIIO
Kpamepa.

3Xx—-2y+4z=12
3X+4y—-22=06
2X—y—-2=-9

3agaua 3. BEIIOJIHUTE OEHCTBHA:
1 1
1 -1 2 1 1
-1 0 |-7
3 5 2 -1 5
2 -7

Bapuant 14

3amaua 1. BeruucouTs onpenennTenb:

2 -3 4
4 -2 3
3 0 2

3anauva 2. Pemuth cucremy merogoM ['aycca, MaTpU4HbBIM CIIOCOOOM U UCIOJIB3YS IPABUIIO
Kpamepa.

2X—-y+22=3

X+y+2z=-4

4Xx+y+4z=-3

3amxaya 3. BeITOTHUTE AeHCTBUMA:

2 100) (1 0 2
1|-@ 3 5)+80 1 0|-7|3 7 5
3 001 (2 -11
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Bapmuanrt 15

3anaya 1. BeluucinuTh onpeaenuTeb:

0 -2 7
4 -8 2
1 -5 4

3anaua 2. Pemmts cucremy merooM ['aycca, MaTpuuHBIM CIIOCOOOM M UCHIOJIB3YS TPABUIIO
Kpamepa.

3X+2y+4z=31

5x+y+2z2=29

3Xx-y-z=10

3amxaya 3. BEITOHUTE AeHCTBUMA:
23 6

2 5 6
( J 53 0 _8[3 1]
-3 7 8 2 4
11 2

BapuanTt 16

3amava 1. BerancauTs onpeneanTeb:

3 0 2
-2 3 2
3 -1 4

3anayva 2. Pemuth cucremy metozoM ['aycca, MaTpH4HBIM CIIOCOOOM U UCIIOJIB3YS TIPABHIIO
Kpamepa.

3X+2y+z2=5
2X+3y+z=1
2x+y+3z=11

3agaua 3. BLITOIHUTE JeHCTBUA:

o G
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Bapuant 17

3anaya 1. BeluucinuTh onpeaenuTeb:

2 3 -
51 0
2 4 6

3anaua 2. Pemmts cucremy merooM ['aycca, MaTpuuHBIM CIIOCOOOM M UCHIOJIB3YS TPABUIIO
Kpamepa.

3x—-3y+2z=2
4x -5y +2z=1
o9X—6y+4z=3

3amaya 3. BEITOIHUTE IEHCTBHS:
2 3

(2 1 5) . 0_7[2 1]

01 -3 5 g -1 0

Bapuant 18

3amava 1. BerancauTs onpeneanTeb:

1 -1 0
2 -3 1
-1 -1 3

3anayva 2. Pemuth cucremy metozoM ['aycca, MaTpH4HBIM CIIOCOOOM U UCIIOJIB3YS TIPABHIIO
Kpamepa.

3X+2y—-4z=8
2X+4y-5z=11
4x-3y+2z=1

3agaua 3. BLITOIHUTE JeHCTBUA:

11 -1)(1 -1 -1 -5
2 3 7 |-|5 -1|+5-7 -1
11 1)\3 -7 2 -3
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Bapuant 19

3anaya 1. BeluucinuTh onpeaenuTeb:

2 3 -7
-1 0 2
-3 1 1

3anaua 2. Pemmts cucremy merooM ['aycca, MaTpuuHBIM CIIOCOOOM M UCHIOJIB3YS TPABUIIO
Kpamepa.

2X—-y+4z=15
3X—-y+z=8
-2X+y+z=0

3amxaya 3. BEITOHUTE AeHCTBUMA:
1

2 11 1)|2 1
1 _[+95
(3 5 7 O] 3 (YJ

4

Bapuant 20

3az[aqa 1. BerauciauTh OIPEACIIUTEIIb:

5 1 -
0 2 4
1 -1 1

3anayva 2. Pemuth cucremy metozoM ['aycca, MaTpU4HBIM CIIOCOOOM U UCIIOJIB3YS TIPABHIIO
Kpamepa.

X+y+z=1
X—-y+2z=-5
AX+y+4z7=-2

3agaua 3. BLITOTHUTE JeHCTBUA:

(2 -5 4). i @ zlJ_SE

7

49



Bapuanr 21

3anaya 1. BeluucinuTh onpeaenuTeb:

-2 1 -1
-13 2 -5
22 5 5

3anaua 2. Pemmts cucremy merooM ['aycca, MaTpuuHBIM CIIOCOOOM M UCHIOJIB3YS TPABUIIO
Kpamepa.

X+6y—-2z=17
4x—-y+5z2=-21
X+3y—-z=38

3amxaya 3. BEITOHUTE AeHCTBUMA:

1 -3 4y (1 -3 4Y(2 1 3 2 1 3V
4 -7 8| +204a -7 8|2 2 -3|+|2 2 -3
6 -7 -7 6 -7 -7)\-3 4 2] (=3 4 2
Bapuant 22

3amaua 1. BeruucauTs onpenennTeb:

-2 1 -1
-3 2 -5
22 5 -3

3anayva 2. Pemuth cucremy meroaoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa.

X-y+z=-2
3y—-2z=12
2X+5y =12

3amxaya 3. BeITOTHUTE AeHCTBUMA:

0 7 42 (0 7 4\(3 -2 1) (3 -2 11(0 7 4
0 1 0/ +30 1 0l/2 -3 1|-]2 -3 1/l0o 1 o
1 13 0 113 0/|-2 6 5/ -2 6 51 13 0
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Bapuant 23

3anaya 1. BeluucinuTh onpeaenuTeb:

2 -7 3
5 1 0
12 -5 6

3anaua 2. Pemmts cucremy merooM ['aycca, MaTpuuHBIM CIIOCOOOM M UCHIOJIB3YS TPABUIIO
Kpamepa.

7X+2y+3z=15

5x—-3y+2z=15

10x-11y +5z =36

3amxaya 3. BEITOHUTE AeHCTBUMA:
3 1 2 5

1
—4 -1 -(2]+7 1|-]1
4 -8 ~1) (3

Bapuant 24

3amaua 1. BeruucouTs onpenennTenb:

0 3 3
-1 0 2
1 3 2

3anauva 2. Pemuth cucremy meroaoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa.

2X+y=5
X+3z=16
5y-z=10

3amxaya 3. BeITOTHUTE AeHCTBUMA:

2 2 3
1|-@ 7)-5 -5 7
2 ~12 1
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Bapuant 25

3anaya 1. BeluucinuTh onpeaenuTeb:

2 1 -
3 -1 2
1 1 -

3anaua 2. Pemmts cucremy merooM ['aycca, MaTpuuHBIM CIIOCOOOM M UCHIOJIB3YS TPABUIIO
Kpamepa.

3X+2y+z2=-2
2X+y+62=9
4x+22=06

3amxaya 3. BEITOHUTE AeHCTBUMA:
34 1)(1 5 3 4 1 3

215-2—101+50-((1)i33
6 4 1){2 0 1 3 1 -4
BapuanT 26

3amaua 1. BeruucouTs onpenennTenb:

2 -4 9
1 1 1
7 2 3

3anauva 2. Pemuth cucremy merogoM ["aycca, MaTpHUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa.

-X+3y+52=-9
2X—-3y—7z=12
2x—-3y-5z=10

3amxaya 3. BeITOTHUTE AeHCTBUMA:

(3 1 -5)
2 0 1 31 1
2 1 43 0 2 3 4
05 2 -1+ 14 0 2
1 -4 3 1 =2 1 0 2
2 3 4 3 5 -1
1 3 2
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Bapuant 27

3anaya 1. BeluucinuTh onpeaenuTeb:

1 2 1
2 1 -
3 -5 3

3angaua 2. Pemmts cucremy meroqoM ['aycca, MaTpHUHBIM CIIOCOOOM M UCIIOJIB3YSI TPABUIIO
Kpamepa

—-X+2y+4z=9

-3x+2y+z=1

4x+5y+32=16

3amxaya 3. BEITOHUTE AeHCTBUMA:

7 2
1—3450111112
01—23-53+3—22-10
1 1 1 2 5 -4 0)(2 3

1 4

Bapuant 28

3az[aqa 1. BerauciauTh OIPEACIIUTEIIb:

1 4 2
-7 2 -3
1 -2 1

3anayva 2. Pemuth cucremy metogoM ['aycca, MaTpHUHBIM CIIOCOOOM U UCTIOJB3YS TIPABUIIO
Kpamepa

-X+3y+5z2=-9
2Xx-3y—-7z2=12
2x—-3y-5z=10

3agaua 3. BLITOTHUTE JeHCTBUA:

2 4 5 3
1 3 5 4
331 1 —-4|(2 1 4 5
5 7 1/1% 12275 oll1 06 4
6 0 3 7
7 5 3 4 1

53



Bapwuant 29

3anaya 1. BeluucinuTh onpeaenuTeb:

-2 4 -9
3 4 5
1 -2 1

3anmava 2. Pemuth cucremy metogoM ['aycca, MATpUYHBIM CIIOCOOOM M UCIIOJIB3YS TIPABHIIO
Kpamepa

X—-y—-3z=10
2X—y—-22=9
-X+3y+2z=-5

3amxaya 3. BEITOHUTE AeHCTBUMA:

2 3 4
1 0 1 0 31
1 2 0 4 3 2 1 4
45 1 -1|- 143 2 1
21 3 20 3 2 3
2 -1 2 2 5 3
1 2 3

Bapuant 30

3amaua 1. BeruucnuTe onpenenuTenb:

—2 4 -9
3 5 4
2 -1 4

3anayva 2. Pemuth cucremy meronoM ['aycca, MaTpUUHBIM CIIOCOOOM U UCIOJIB3YS IIPABUIIO
Kpamepa

4x+3y+z=1
2X+Yy+32=5
3X+2y+4z=7

3amaya 3. BLIMOJIHUTE IEWCTBUL:
1 4)\(2 3 4 3 2

3

-1 4
5 2 1[4 2 1|-|1 6-[8 j
6 1

1
1 6 -7
2,1 0 4 7 2
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KontpoabHasi padora Ne2

1. Bextopsl a, b, ¢, d 3amansl KoopauHATaMu B HEeKOTOopoM Oasuce. [lokazaTh, 4TO BEKTOPHI a, b, ¢
00pa3yroT 0a3Kc B MPOCTPAHCTBE, U HAMTH KOOPAMHATHI BeKTOpa d B 3TOM Oasuce.

Bapuanm Nel. a=(3; 2; 2), b=(2; 3; 1), c=(1; 1; 3), d=(5; 1; 11).
Bapuanm No2.a=(1; 2; 3), b=(-2; 3; - 2), ¢c=(3; - 4, - 5), d=(6; 20; 6).
Bapuanm Ne 3.a=(4; 2; 5), b=(-3; 5; 6), c=(2; - 3; - 2), d=(9; 4, 18).
Bapuanm Ne4. a=(1; 2; 4), b=(1; - 1; 1), c=(2; 2; 4), d=(-1; - 4; - 2).
Bapuanm No5. a=(2; 3; 3), b=(-1; 4; - 2), c=(-1; - 2; 4), d=(4; 11, 11).
Bapuanm No6. a=(1; 8; 4), b=(1; 3; 1), c=(-1; - 6; - 3), d=(1; 2; 3).
Bapuanm Ne7. a=(7; 4; 2),b=(-5; 0; 3), c=(0; 11; 4), d=(31; - 43; - 20).
Bapuanm No8. a=(3; 2; 1), b=(4; - 1; 5), c=(2; - 3; 1), d=(8; - 4; 0).
Bapuanm Ne9. a=(1; 3; 3), b=(-4; 1; - 5), c=(-2; 1; - 6), d=(-3; 5; - 9).
Bapuanm Nel0.a=(1; 5; 3), b=(2; 1; - 1), c=(4; 2; 1), d=(31; 20; 9).

2. Jlanwl koopauHaThl Touek Al, A2, A3, A4. N3BecTHO, uto oTpe3ku A1A2, A1A3, A1A4
ABIIIOTCS CMEXHBIMU peOpamu napaienenunena. Tpebyercs HalTH:
muiHy pedpa A1A2; 2) yron mexny pedpamu A1A2 u A1A3; 3) miomans rpaHu, coaepxkanieit
BepiiuHbl A1,A2,A3; 4) o0bem mapaienenumnesna; 5) ypaBHeHue miockoctd A1A2A3; 7) yron
Mexay pedpom A1A4 u rpansio, coaepikaieit Bepunasl Al1,A2,A3; 8) paccTosiHUE OT
BepiinHbl A4 1o mmockoctu A1,A2,A3. Cnenath uepTex.

Bapuanm Nel. AL(0; 3; 2), A2(-1; 3; 6), A3(-2; 4; 2), A4(0; 5; 4).
Bapuanm No2. Al(4; 2; 5), A2(0; 7; 2), A3(0; 2; 7), A4(1; 5; 0).
Bapuanm Ne3. AL(-1; 2; 0), A2(-2; 2; 4), A3(-3; 3; 0), A4(-1; 4; 2).
Bapuanm No4.A1(4; 4; 10), A2(4; 10; 2), A3(2; 8; 4), A4(9; 6; 4).
Bapuanm Ne5.A1(2; 2; 3), A2(1; 2; 7), A3(0; 3; 3), A4(2; 4; 5).
Bapuanm Ne6. Al(4; 6; 5),A2(6; 9; 4),A3(2; 10; 10), A4(7; 5; 9).
Bapuanm Ne7. AL(0; - 1; 2), A2(-1; - 1; 6), A3(-2; 0; 2), A4(0; 1; 4).
Bapuanm Ne8. . AL(3; 5; 4), A2(8; 7; 4), A3(5; 10; 4), A4(4; 7; 8).
Bapuanm Ne9. A1(3; 0; 2), A2(2; 0; 6), A3(1; 1; 2), A4(3; 2; 4).
Bapuanm Ne10.A1(10; 6; 6), A2(-2; 8; 2), A3(6; 8; 9), A4(7; 10; 3).

3. OmpenenuTsh, KaKyro JIMHUIO 3a/1aeT ypasHeHue y = f(X) (M x — ,(y) ). CaenaTs puCyHOK.
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Bapuanm Nel y =-3-+21-4x—x".  Bapuanm Ne2 y =1—gx/—6x—x2.

Bapuanm Ne3 y:—1+§\/x2 —4x—5. Bapuanm Ned y :—a;’Z(x—Zy).
Bapuanm N5 y =3+ 2+/x* + 4x +8. Bapuanm N96x=—5+af40—6y—y2.
Bapuaum]\@?le—%«[yz—4y—5.BapuaHmN98 x=9—2«/y2+4y+8.

Bapuanm Ne9 x—yz\/4—2xy—4x+2y. Bapuanm Nel0 y:1—x/;.
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CEBEPO-KABKA3CKASI TOCYJAPCTBEHHASI
AKAJEMUS

Kadenpa «Mamemamuxay

20 - 20 yueOHbIi TOS.

JK3aMeHAMOHHBbIN Outer Ne 1
no oucyuniaune Jlunelinas aneebpa u aHaIUMuUYecKas 2eoMempus
s oOydarommxes 1 kypca Hanpasienus noarotoku 01.03.02 IIpuknangnas MaTreMaTuka u

uH(popMaTuKa

Bormpocsr

1) Onpegenurenun- ro NopsiAKa U MX CBOKWCTBA.

2) Pemiath cucreMy JIMHEWHBIX alreOpandecKux

MeTonoM ['aycca.

3)Ilokazatp, uto npsimbie 3Xx — Sy +7=0u 10x + 6y—3=0

NEepIEHIUKYIISPHBIL.

3aB. kadeapoii Koukapo A.M
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3amavu K IK3aMeHy.

—
1. Jausl Bextopsl d = (1; 3; 2) u b = (-1; m; 4). [Ipu kakoM 3HAYEHUH YUCIa M
—5
BHINONHsETCS yenosue d@ L b .
2. Pa3nmoxxuTh ompeaenuTeNb

-1 a 0
detd=|2 b 2
3 ¢ 1

110 BTOPOMY CTOJIOITY.

3. Pemmuts cucremy

x+2y=2
3x—4y=7

o npasuiy Kpamepa.
4. HaiiTn 3HaueHue m, Ipu KOTOPOM CHCTEMA

x+2y=0

3x—my=0

HMCCT HCTPUBUAJIBHBIC PCIICHUA.

5. Haiitu BeKTOp, KOJIMHEAPHBIH BekTopy d = (2; —3; —1).

o
6. HaitTu ckaysipHOE MPOU3BEAEHNUE BEKTOPOB: d=21—5k

ab=1+2]-3k
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7. YIIPOCTUTH BBIPAXKEHUE 21 (34? —4k— 51}).

8. Jlausl BexTophl @ = (1;3; 2) u b= (-1; m; 4). [Tpr kaKOM 3HAYECHUH YHCIa M

- —
BBITIOJTHSIETCS ycioBue d L b .

9. CocTaBUTh ypaBHEHUE MPSAMOil, H300paKEHHYIO HA PUCYHKE

YV oA

»
/_2 D X

10. CocTaBuTh ypaBHEHHE HPSIMOM, IPOXOAIICH Yepe3 Touky M (—2; —5) u

napayuienbHou npsimoit 3x+4y+2=0.

11. CocTaBuTh ypaBHEHUE AIUINICA, IPEICTABIEHHOTO HA PUCYHKE:

. 2o _ i Ca A
12. Haittu 3nauenne =21 ~ Z2 juIg KOMIDIEKCHBIX uncen 21 — =71 31y z;=3-4i
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13. CoctaBuTh ypaBHEHHE IPSIMOM, poxoasiiei yepe3 Touky M (1;1;-1)
NEPIEHIUKYIAPHO TUIOCKOCTH X+Y-7Z-11=0.

14. Haiitu 3Hauenue K, mpu kotopoM paccrosinue mexxay toukamu A(1,2) u B(k, -
1) paBHO 5.

15. Haiitu coOCcTBEeHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI JIMHEUHBIX
OIIEpaTOPOB, 33JJaHHBIX B HEKOTOPOM 0a3rce MaTpHULlaMU

1 -2 2 1 -5 3
A=|3 0 -2| w B=|0 -2 1
0 2 =2 2 -3 0

16. Tloka3ath, 4TO BekTOphI &, D, C 0Opa3yroT 0a3uc W HaWTH KOOPIMHATHI
BekTopa d B 3TOM Oasuce.

a=(3; 2; 2), b=(2; 3; 1), c=(1; 1; 3), d=(5; 1; 11).

17. CocTtaBUTh YpaBHEHHE U TOCTPOUTH OKPY>KHOCTh, IPOXOISALIYI0 Yepe3 TOUKU
A(1; 2), B(0; - 1) u C(-3; 0).

18. CocTaBUTh YpaBHEHUE U TOCTPOUTH JIMHHUIO, PACCTOSIHUE KAKI0M TOUKU
koTopoit ot Touku A(0; 1) B 1Ba pa3a MeHbIII€ pacCTOsIHUS ee 10 mpsimoit X+5=0.

19. CocTaBuTh ypaBHEeHHE NPIMOU, Tpoxoasiei yepe3 Touky M (1;1;0)
HEPIEHIUKYIIAPHO MIOCKOCTH 2X+7Yy-9z-1=0.

20. HaiiTu 3HaueHre M, Ipu KOTOPOM BEKTOPbI
a=1+j+mk., b=1+j+(m+Dk. c=1—-jJ+mk

KOMILIIaHApPHBI.
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KonTpoabHbIe BONPOCHI
Bonpocs k pasneay 1.

[TonsiTne GuHApHOM anreOpanvdecKoi ornepaum.

I'pynner. [Ipumepsl rpymi.

Onpenenenne konbLa, noss. [Ipumepsi.

KoMiuiekcHsle yucina.

AnrebGpanyeckasi U TPUrOHOMETpUYecKasi pOPMBbI 3aIMCH KOMIUIEKCHBIX YHCEl.
®opmyna Myaspa. M3BiedyeHre KOpHs U3 KOMIUIEKCHOTO YUCIIA.

S

Bomnpocsl k pa3aeny 2.

1. ITonaTre MaTpuIbL.
2. OcHOBHBIE OTIepaIy HaJl MAaTpULIaMU (CIIO’KEHUE MATPUIl, YMHOKEHUE MATPHUIIbI HA YHUCIIO,
MEPEMHOKEHHIE MAaTPUIl) U UX CBOMCTBA.

Bonpocsl k pazaeny3.

1. Onpenenenue nepecTaHOBOK U 1oAcTaHOBOK. CBoiicTBa. [Ipumepsl.

2 . OnpeneneHue U NpoOCTEHIIIME CBOMCTBA ONpeeIUuTENCH.

3. BeluucieHnue onpeaenuTeneii BTOporo U TpeThero NopsaKoB.

4. Pa3nokeHue ompeaenuTeNs Mo cTpoke (CTono1Iy).

5. Teopema Jlamnaca.

6. Perienne kBaipaTHON CUCTEMBI JINHEHHBIX allreOpandyeckux ypaBHEHUH C
HEBBIPOXKJICHHON OCHOBHOM Matpuilei o ¢opmyiam Kpamepa.

7. OOpartHas MaTpHULa.

Bonpocs k pasneay 4.

1. Onpenenenne MTMHEHHOTO BEKTOPHOTO NpocTpaHcTBa. [Ipumepsl.

2. CpolicTBa IMHEWHBIX BEKTOPHBIX IPOCTpaHCTB. JIMHEHas 3aBUCUMOCTb.
OKBUBAJIECHTHBIE CHCTEMBI BEKTOPOB.

3. Panr cucreMbl BEKTOPOB.

Bomnpocs! k pa3ageay S.

1. Panr matpunsl. Teopema o 6a3ucHOM MUHOPE.

2. Teopema Kponekepa - Kanemu.

3. PemieHue cucteMm JUHEHHBIX YpaBHEHUN. DJIeMeHTapHble TPeoOpa3oBaHus B CUCTEME
JIMHEHHBIX YPaBHEHUM.

4. Metop I'aycca

5. IIpocTpaHCcTBO peLIeHn OJHOPOIHON CUCTEMBIL.

6. ®yHnamMeHTaIbHas CUCTEMA PEIICHHMN.

7. CTpykTypa 001Iero peieHus HeoJHOPOIHOH CUCTEMBI.

8. CBsI3b MEXAY PEHICHUSIMU OJHOPOIHON U HEOJJHOPOIHOM CHCTEM.

Bomnpocs! k pa3zaeay 6.
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1. BekTopsl, X CIIOKEHHE U YMHOXKEHHE Ha YHCIIO; JIMHEHHAs 3aBUCUMOCTh BEKTOPOB U €€
FEOMETPUUYECKUN CMBICT; 6a3UC U KOOPIUHATHL;

2. CkansipHO€ MPOU3BEACHNE BEKTOPOB; MEPEX0 OT OJHOrO Oa3uca K APyromy.

3. OpueHTanus; OpueHTUPOBAHHBIN 00BEM MapasieienuIea.

4. BekTopHOE U CMEIIAHHOE TPOU3BEACHHUS BEKTOPOB.

Bomnpocs! k pazgeay 7.

1. Cuctembl KOOpAMHAT; IEPEXO OT OJHON CUCTEMbI KOOPAUHAT K JPYTOM.

2. YpaBHeHHE NPSMOM JTMHUM HA TUIOCKOCTH.

3. [ImockocTH B MPOCTPAHCTBE; B3aUMHOE PACIION0KEHHUE MPSAMBIX Ha TJIOCKOCTH U
IUIOCKOCTEH B MPOCTPAHCTBE; MpsiMasi B IPOCTPAHCTBE.

Bomnpocsl k pa3neny 8.

1 Dnunc, kaHoHUYeckue ypaBHeHus. VccaenoBanue Gopmsl.
2. 'mnepbomna, kaHoHUYecKue ypaBHeHus. MccienoBanue Gpopmel.
3. ITapaGosna, kaHoHHUYEeCcKUe ypaBHeHUs. VccnenoBanue (OpMBl.

Bomnpocsl k pa3aeny 9.

1. KoneuHoMepHbIe TUHEHHbIE BEKTOPHBIE IPOCTPAHCTBA.

2. Basbl. basuc u pa3mMepHOCTh JTUHEHHOTO BEKTOPHOTO IPOCTPAHCTBA.

3. Uzomopdu3m TUHEHHBIX TPOCTPAHCTB.

4. [loanpocTpaHCcTBa JTUHEHHOIO IPOCTPAHCTBA.

5.Cymma 1 niepeceueHre noAnpoCTPaHCTB.

6. PaznoxeHne TMHEHHOr0 BEKTOPHOTO MPOCTPAHCTBA B MPSAMYIO CYMMY MOJIPOCTPAHCTB.
7. JIuneiinbie 0007104YKH

Bonpocsi k pasgeay 10.

1. 3amanue ckanspHOro NPOU3BEICHHSI B KOHEYUHOMEPHOM IIPOCTPAHCTBE
2. OpToroHajibHasi cuiCTeMa BEKTOPOB.

3. OpToroHanbHbIi 6a3uc, Iporecc OPTOroHATU3AIIH.

4. Ilonstue HopMbl. OpTOHOPMHUPOBAHHBIN Oa3uc.

5. JlnHa ¥ yIisl B €BKJIMOBBIX IPOCTPAHCTBAX.

6. OpToroHaiabpHbIE OnepaTopsl. MaTpuiia OpTOrOHaJILHOTO OIepaTopa.

Bomnpocs! k pa3neay 11.

1. Onpenenenve U NpuMepbl TMHEWHBIX ONIEPATOPOB.

2. JleiicTBUS ¢ TMHENHBIMU OIIEpaTOpPaMH.

3. IIpocTpaHCTBO TMHEHHBIX ONIEPATOPOB.

4. Slnpo u oOpa3 TMHEWHOTO OorepaTopa.

5. CBs13b MEXIY 1e(EKTOM, PAaHTOM U Pa3MEPHOCTHIO 00JIACTH OMPEECICHUS JIMHEHHOTO
oreparopa.

6. OOpaTHBIi oniepaTop.

7. HEBBIPOXKIEHHBIN OIIEPATOP.

8. Omnpezenenre U MpuMepsl HaAX0KICHHSI MAaTPULL TMHEHHBIX ONIEPATOPOB.

9. CBs3b MeXKly KOOpAMHATAMU BEKTOpa - 00pa3a u BEeKTopa - mpoodpa3za.pazmepa. CBs3b
MEXy MaTpHUIIAMU JIMHEHHOT O ollepaTopa B pa3HbIX Oa3ucax.
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10. CobcTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHSI IMHEHHOTO OomepaTopa.

11. Onepanus nepexoaa OT orneparopa K CONPSIKECHHOMY .

12. CBoiicTBa onepanuu *.

13. HaxoxxJieHue MaTpuilbl CONPSHKEHHOTO orepaTopa B OPTOHOPMUPOBAHHOM
(oproronanpHOM) Oasmce.

Bomnpocsl k pa3neny 12.

1. JIuneiinas popma.

2. bununeitasie popmbl. Matpunia OuIMHEHHON (OPMEI.

3. IlpeoOpazoBanue MaTpUIlbl OUIMHEHHOW (OPMBI IPU H3MEHEHUH Oa3uca.

4. KBanpatuunsie OpPMBI.

5. IlpuBeienue KBaApaTUYHON (POPMBI K KAHOHMUECKOMY BHly MeTofamu Jlarpamxka u
SAxobu.

6. Kpurepuii CunbBecTpa MoJI0KHUTEIBHON ONPEIEICHHOCTH KBaAPATHUHON (POPMBI.

Bonpocsl k pa3aeny 13.

1. IlpuBenenue o0mIeTro ypaBHEHHS TUHAHA BTOPOTO TOPSI/IKA K KAHOHUYECKOMY BULY.
2. [IpumeHeHne TeOpUU MHBAPUAHT K IPUBEACHUIO OOILEro YpaBHEHUS IUHUU BTOPOTO
IIOPsIIKA K KAHOHUYECKOMY BULY.

Bonpocsl k pa3zaeny 14.

1.Dnnuncoums.

2. 'unep6osouasl.

3. [Tapabomounapr.

4. LHunuaapel.

5. Konnueckue ceuenus.

6. [IpsimonuHeitHbIE 00pa3yroue.

7. AdpdurHHas kIaccupuKaus NOBEPXHOCTEN BTOPOro MopsIKa
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BOl'lpOCbI Jisd KOJIJIOKBUYMOB

[TonsiTrie OMHAPHOM anreOpanyecKoi onepamm.

['pynnsl. [Ipumeps rpym.

Omnpenenenue konblia, nois. Ilpumeps.

KommiekcHbie uncna.

AnreOpanyeckasi U TPUTOHOMETpUYEecKask OPMBI 3aIMMCH KOMIUICKCHBIX YHCEIT.
®opmyna Myaspa. M3BieueHue KOpHs U3 KOMIUIEKCHOTO YHCIIA.

S e

Bomnpocs! k pazneny 2.

1. IlonsiTe MaTpUIBL.
2. OCHOBHBIE ONIEpaIKU HaJl MAaTPULIAMHU (CI0KEHUE MATPUIl, YMHOKEHNE MATPHUIIBI HA YUCIIO,
MEePEeMHOKEHHE MaTpPHUIL) U UX CBOICTBA.

Bonpocsl k pazageny3.

1. Onpenenenue nepecTaHOBOK U noAcTaHOBOK. CBolicTBa. [Ipumepsl.

2 . OnpeneneHue U NpocTeIIe CBOWCTBA ONPEAETUTENEH.

3. Beiuucienue onpeaenuTesnaeii BTOPOro U TPEeThero NopsaKoB.

4. Pa3noskeHue ompeaeIuTelIs 10 CTPOKe (CTOOIY).

5. Teopema Jlamnaca.

6. Perienne kBaipaTHON CUCTEMBI JINHEHHBIX aJIreOpandyeckux ypaBHEHUH C
HEBBIPOXKJIEHHOM OCHOBHOM Matpuiieii mo ¢popmynam Kpamepa.

7. OGpaTHast MmaTpHIIa.

Bonpocsl k pa3aeny 4.

1. Onpenenenve TMHEHHOTO BEKTOPHOTO MpocTpaHcTBa. [Ipumepsl.

2. CpolicTBa JIMHEWHBIX BEKTOPHBIX IPOCTPAHCTB. JIMHEWHAs 3aBUCUMOCTD.
OKBUBAJIEHTHbIE CUCTEMBI BEKTOPOB.

3. PaHr cucremMsl BEKTOPOB.

Bonpocsl k pasaeay S.

1. Panr matpunpl. Teopema o 6a3uCHOM MUHOpE.

2. Teopema Kponekepa - Kanennu.

3. Pemenue cucreM TMHEHHBIX ypaBHEHUH. DiieMeHTapHbIe IPeoOpa3oBaHus B CHCTEME
JIMHENHBIX YPABHEHUM.

4. Meton I'aycca

5. IIpocTpaHCTBO pelIeHU OTHOPOIHON CUCTEMBI.

6. @yHIaMEHTAIbHAS CUCTEMA PELLIEHUM.

7. CTpyKkTypa 00IIero pemeHust HEOJHOPOIHOM CUCTEMBI.

8. CBsI3p MEX]y PEIIEHUAMU OJTHOPOAHON U HEOAHOPOJHON CUCTEM.

Bomnpocsl k pa3aeny 6.

1. BexTopsl, UX CIOKEHUE U YMHOKEHHE Ha YKCII0; JIMHEHAsl 3aBUCUMOCTb BEKTOPOB U €€
TeOMETPUUYECKUN CMBICT; 6a3UC U KOOPIUHATHI;
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2. CkansipHO€ MPOU3BEACHNE BEKTOPOB; MEPEX0 OT OJHOT0 Oa3uca K Apyromy.
3. OpueHTanus; OpueHTUPOBAHHBIN 00BEM MapasieenuIe/a.
4. BeKTOpHOE 1 CMEIIAHHOE MPOU3BECHHS BEKTOPOB.

Bomnpocs! k pa3zgeay 7.

1. Cuctembl KOOpAMHAT; IEPEXO OT OJHON CUCTEMbI KOOPAUHAT K JPYTOM.

2. YpaBHeHHE NPSMOM JMHUU HA TUIOCKOCTH.

3. [ImockocTH B IPOCTPAHCTBE; B3aUMHOE PACIION0KEHHUE MPSAMBIX Ha TJIOCKOCTU U
IUIOCKOCTEH B MPOCTPAHCTBE; MpsiMasi B IPOCTPAHCTBE.

Bomnpocs! k pazneny 8.

1 Dnunc, kaHoHUYeckue ypaBHeHus. VccaenoBanue Gopmsl.
2. 'mnep6ona, kKaHOHWYECKHE ypaBHEeHUs. VccinenoBanue Gopmel.
3. ITapaGosna, kaHoHMUYEeCcKUe ypaBHeHUs. VccnenoBanue (GopMBbl.

Bomnpocsl k pa3aeny 9.

1. KoneuHoMepHbIe TUHEHHbIE BEKTOPHBIE IPOCTPAHCTBA.

2. Basbl. basuc u pa3mMepHOCTh JTUHEHHOTO BEKTOPHOTO IPOCTPAHCTBA.

3. U3omopdu3m TUHEHHBIX MPOCTPAHCTB.

4. [loanpocTpaHCcTBa JTUHEHHOIO IPOCTPAHCTBA.

5.CymMa 1 nepeceyeHue noAnpoOCTPAHCTB.

6. PaznoxeHne TMHEHHOro BEKTOPHOT'O MPOCTPAHCTBA B MPSAMYIO CYMMY IOJIIPOCTPAHCTB.
7. JIuneiinbie 0007104YKH

Bonpocsi k pasgeay 10.

1. 3amanue ckanspHOro NPOU3BEACHHSI B KOHEYHHOMEPHOM IIPOCTPAHCTBE
2. OpToroHajibHasi cuiCTeMa BEKTOPOB.

3. OpToroHanbHbIi 6a3uc, IpoIecc OPTOroHATU3AIIH.

4. Ilonstue HopMbl. OpTOHOPMHUPOBAHHBIN Oa3uc.

5. JlnvHa ¥ yIisl B €BKJIMOBBIX IPOCTPAHCTBAX.

6. OpToroHaibpHbIE OnepaTopsl. MaTpuiia OpTOrOHAJILHOTO OIepaTopa.

Bomnpocs! k pa3neay 11.

1. Onpenenenve U npuMepbl TMHEWHBIX ONIEPATOPOB.

2. JleiicTBUS ¢ TMHENHBIMU OIIEpaTOpPaMH.

3. IIpocTpaHCTBO TMHEHHBIX ONIEPATOPOB.

4. Slnpo u oOpa3 TMHEWHOTO omepaTopa.

5. CBs13b MEXIY 1e(EKTOM, PAaHTOM U pa3MEPHOCTHIO 00JIACTH ONPECICHUS JIMHEHHOTO
oreparopa.

6. OOpaTHBIif oniepaTop.

7. HEBBIPOXKIEHHBIN OIIEPATOP.

8. OmnpezeneHne U MpuMepsl HAX0KICHHSI MAaTPULL IMHEHHBIX ONIEPATOPOB.

9. CBs3b MeXly KOOpAMHATAMU BEKTOpa - 00pa3a U BEeKTopa - mpoodpa3za.pazmepa. CBs3b
MeX1y MaTpUIlaMH JIMHEHHOTO onepaTropa B pa3HbIX 0azucax.

10. CobGcTBEeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUCHHSI IMHEHHOTO OIIepaTopa.

11. Onepanus nepexoaa OT oneparopa K CONPSIKEHHOMY .
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12. CBoiicTBa onepanuu *.
13. Haxox1eHre MaTpUIlbl COMPSDKEHHOTO OIepaTopa B OpTOHOPMUPOBAHHOM
(oproronanpHOM) Oasmce.

Bonpocsl k pa3aeny 12.

1. JIuneiinas popma.

2. bununeitasie popmbl. Matpuiia OMIMHEHHON (OPMEI.

3. IlpeoOpazoBanue MaTpUIlbl OUTHMHEHHOW (DOPMBI IPU H3MEHEHUH Oa3uca.

4. KBanpatuunbsie OpPMBI.

5. IlpuBeienue KBaApaTUYHON (POPMBI K KAHOHMUECKOMY BHTy MeTofamu Jlarpamxka u
SAxobu.

6. Kpurepuii CunbBecTpa MOJI0KUTEIBHON ONPENIEICHHOCTH KBaAPATUYHON (OPMBI.

Bonpocsl k pa3aeny 13.

1. IlpuBenenue o0mIero ypaBHEHHs TUHAHA BTOPOTO TOPSIIKA K KAHOHUYECKOMY BULY.
2. [IpumeHeHne TeOpUU MHBAPUAHT K IPUBEACHUIO OOILEro ypaBHEHUS IMHUU BTOPOTO
IIOPsIIKA K KAHOHUYECKOMY BULY.

Bonpocsl k pa3zaeny 14.

1.2nnurncounsl.

2. 'unepOooub.

3. [TapaGomounasr.

4. LHunuaapel.

5. Konnueckue ceueHus.

6. [IpsimonuHeiHbIE 0Opa3yromue.

7. AddurHHas knaccupuKalys NOBEPXHOCTEN BTOPOTO MOPsIIKa
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KoMIL1eKT TeCcTOBBIX BOIIPOCOB

IO AUCHUIIIINHE «JIunennas aﬂre6pa W aHAJITUTHYCCKAA IrCOMCTPUA)

3amanue 1. Ecu gansl MaTpUIlsl

u ,

To MaTpura 3A — 2B umeer Buna

—1 0
-6 2
1 4 1
C7 4
~18 10
2 -4 3
7 -4
3. |18 -10
4 -3
—7 —4
-6 2
-4 1

0o 2 -2 2 -3 0} Spement C23 IPOM3BEICHHS



C = AB paBeH:
1. 9
2. 0
3.10
4. 6

3ananme 3.Eciu NOMEHSITh MECTaMU JIBE CTPOKHU (JBa CTOJIOIA) KBAIPATHOM
MaTpPHIIbI, TO OMPEACITUTETh

1. He uzmenurcs

2. Tlomensier 3HaK

3. CraHeT paBHBIM HYIIIO
4. YBenu4uTcs B JIBa pasza

3apanme 4.113BeCcTHO, UTO ONpEEIUTENb KBAAPATHOW MaTpullbl A paBeH A. YKaxure,
yemy Oyzner paBeH ONPEIEITUTEIb MaTpUIIbL, NOJIyYeHHOU u3

MaTpUIlbl A yMHOKEHUEM TIEPBOM CTPOKH HA YHCIO (—3)

1. A
2. —A
3. —3A
4. _%ﬂ‘

3apanme 5.Uto 03HayaeT onepanus TPAaHCIOHUPOBAHUS MATPHUIBI?
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3apanme 6.YkazaTh MaTpHIly, KOTOpas UMEET OOPATHYIO

2.

4.

3aganue 6. MOXXHO T YMHOXKHUTDH KBaJIpaTHYIO MaTPHILy Ha HEKBAAPATHYIO?

3amanue /. Anrebpanueckoe nomnoiaHeHue Ar, dJIeMEHTa ayp MaTPHUIIbI

PaBHO:

bJ
|
—

| ]
[

1-4 -2
00 2
00 -2

y;  dp
yp  dy

)
2. 1331

dip G
A=|ay ap
3 dyp
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TO ONPENEIIUTENb MATPHUILIbI 4B paBeH:

1. 0
2. -16
3. -32
4. 2

3aganue 9. Paznoxxenue onpeaenurens

—1 a 0
detd=|2 b 2
3 ¢ 1

110 BTOPOMY CTOJIOITY UMEET BUI:
1. 4a+b-2c
2. —a+2b+3c
3. 4da+b+2c
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4. da—-b+2c
3apanme 10. J{ns kakoil MaTpuIlbl CyIIECTBYET oOpaTHas MaTpuiia?

3aganme 11. [lpu pemieHun cucteMbl

x+2y=2
3x—4y=T7

I10 IIpaBHUIIY KpaMepa BBIYHCJIIIOTCSA OIIPCACINUTCIIN.

| 2 7 1 2
A= A = VA, =
. 3 4 3 —4 2 7
1 2 2 2 1 2
&: ,&1: !&j:
, 3 4 7 -4 B 7
2 2 2 2 1 2
= .&1: \ F =
7 7 7 4 BT
3.
1 2 2 2 1 2
&: 5&1: a =
" 3 4 7 47 7% 3 7

3apanme 12. 3HaueHue m, Mpu KOTOPOM CUCTEMA
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x+2y=0
3x—my=0

UMEET HETPUBUAIBHBIE PEIICHUS PABHO:
1. -6
2. 6

3.0

3apanme 13. O0miee pereHne CHCTEMbI UMEET BH/I:

X, :C1 +C3
X, :C1
X, :C2

Tornma pyHmamMeHTaIbHON CHCTEMOM pENIEHUH CHCTEMbI MOYKET OBITh

1 1
e =[1].2=|0

3 0 1
1 0
e=1].8=|0

5 0 0
1 1
é=|1].2=|0

2 1 1
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4.

3ananue 14. HeogHopoaHas cuctema JMHEHHBIX YPaBHEHUN HMEET OECKOHEUHOE

MHOKCCTBO pGHICHI/II‘/’I, CCJIN €C OIIPCACIUTCID ...

3apanmne 15. Heo0X01uMbIM M IOCTATOYHBIM YCIOBUEM OPTOTOHATLHOCTH BEKTOPOB

ABJIACTCA YCJIOBHC. ..

3ananme 16. JlaHbI BEKTOPHI i= (1;3;2)um b= (-1; m; 4). [Ipu kakOM 3HAYCHUH

R
ypciaa M BBINOJNHAETCS yclaoBue d L b

1. 0
2. 3
3. 2
4. 1

3aganme 17. J[iMHA BEKTOPHOTO IPOU3BEICHHS BEKTOPOB @ H b umcieHHo paBHa:
1. TInomanu TpeyroibHUKA, ITOCTPOSHHOTO HA BEKTOpaxX @ H D ;
2. IInomaau napamienorpaMma, HOCTPOEHHOTO HA BEKTOpax a H b;
3. O0bemMy napasuiesenunesa;
4. O6bemy TeTpadipa.

Baganme 18. B kakux 4eTBepTIX MOTYT OBITH pactojoxensl Touku M(X, Y), ecin

xy<O0.
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3ananmne 19. Beibepure ypaBHEHHE, OMUCHIBAIOIIEE IPSIMYIO, H300payKEHHYIO Ha

PHUCYHKE
YV 4
3
>
/_2 D X
1 3x+2y+6=0
o Jy—2x=1
X !
__|_J_:1
3. -2 3
4, 2 3

3apanue 20.I'eomeTprUecKOE MECTO TOUCK TIIOCKOCTH, PABHOYIAJICHHBIX OT

3a/laHHOM ToukH F 1 3aganHoi npsiMolt d, He MpoxoAsIIel Yepe3 3aJJaHHYI0 TOUKY

Ha3bIBACTCA. ..

Bapanme 21. OOiiee ypaBHEHHE MPSMOH, MPOXojsinei uepe3 Touky M (—2; —5) u

napajuienbHou npsiMoit 3x+4y+2=0 umeet BuI:
1. 3x+4y+28=0
2. 3x-4y-2=0
3. 4x+3y-28=0

4. 3x-4y-28=0
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3apanue 22 . llentp u paauyc cdepsl, 3a1aHHON YypaBHEHHUEM
(x-9)%+(y+8)?+(z-1)>=81 paBHBI COOTBETCTBEHHO. ..

3ananme 23. BriOpaTh ypaBHEHHE 3JUIUIICA, PEACTABICHHOTO HA PUCYHKE:

(=5)2 | (+D)? _

1. 9 16 !
(=5 00 _
2. 16 9
(x—5)2 n (y+1)? —1

3. 9 16

(48 0~ _
4. 9 16

3ananme 24. Kak pacronoxeHa Touka B IPSIMOYTOJIbHOM ccTeMe KOOpAUHAT, €CIIU

JIBE€ €€ KOOPJIMHATHI PaBHbBI HYJIIO?

- — 9 ;
Baganme 25. 3uauenue <Z1 —Z2 s KOMIUICKCHBIX yucen 21 — < T 31

u Z2 =3~ 4 pagno

1. —1+2i
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2. 7T—10:
5 —7+10i
4 —7—10i

3apanme 26. /111 Toro, 9T0OBI Tpynma OblIa abeneBol, HEOOXOUMO BBHITIOJTHEHUE

YCIIOBUA. ..

3ananme 27. Anre6pandeckast hopmMa KOMIUIEKCHOTO YHCIIa Z, U300paKEHHOTO Ha

Ay

u¥Y

3aganue 28. Cymma coOCTBEHHBIX 3HAYCHHI TUHEHHOTO omepaTopa, 3a1aHHOTO

. (1 4
MaTpuuen aBHa!
pun 9 1 p

1. 1.
2 2.
3. -1
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4, -2.

3ananme 29.B kakoM ciydae kBajpaTU4Hasi popMa SIBISIETCS] HEBBIPOKICHHON ?

3apanme 30. CucreMa TMHEHHBIX anreOpandyecKux ypaBHEHUN HA3bIBAETCS

COBMECTHOM, €CJIH. ..

5. MeToanyeckue MaTepuaJbl, ONpeaesioniue Nnpoueaypbl olleHMBaAHUSA
KOMIIeTEeHIINH

5.1 Kputepun oleHMBaHHUA Ka4eCTBAa YCTHOIO OTBETAa

OneHKa «OTJIMYHO» BBICTABISICTCS 3a TJIIYOOKOE 3HAaHUE MPEIYCMOTPEHHOTO MPOTPaMMOii
Marepuasia, 32 yMEHHE 4YeTKO, JIAKOHMYHO MW JIOTMYECKH I[OCJICOBaTeIbHO OTBEYaTh Ha
MIOCTaBJICHHBIC BOIIPOCHI.

OleHKka «XOpomIO» — 3a TBEPIOC 3HAHHUE OCHOBHOrO (MPOrpaMMHOIr0) Marepuaia, 3a
IpaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa IOCTABJICHHBIC BOIIPOCHI.

OleHKa «yIOBJIETBOPHTEILHO» — 33 00Ilee 3HAHUE TOJBKO OCHOBHOTO MaTepHaa, 3a OTBETHI,
coJiepKalie HETOYHOCTH WM c1a00 apryMEHTHPOBAHHBIC, C HAPYIICHUEM IOCIICA0BATEILHOCTH
U3JIOKEHHS MaTepuala.

OnecHKa «HEYJIOBJETBOPUTEJIBLHO» — 32 HE3HAHWE 3HAYUTEIBHOW YacTH IPOrPaAaMMHOTO
Marepuaia, 3a CyIIECTBEHHBIC OIMOKH B OTBETAX Ha BOMPOCHI, 32 HEYMEHHE OPHCHTHPOBATHCS B
Marepuale, 33 He3HaHWE OCHOBHBIX TOHSATHHA JUCITUTUINHBL.

5.2 Kpurepnu oueHMBaHUs TeCTHPOBAHUS

ITpu TectupoBaHuu Bce BepHbIe OTBETHl Oepyres 3a 100%.
90%-100% otmamuHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MeHee 60% HeymIOBIETBOPUTEIBHO

5.3 Kpurepnu oueHMBaHus Pe3yJbTaTOB OCBOCHHMA THCHUIIIHHBI

Ol1leHKa «OTJIHYHO»-yBEpPEeHHO 00J1a1aeT 6a30BbIMH 3HAHUSIMH, MTOJTyYCHHBIMH B 00J1aCTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK, YBEPEHHO HCIIOIB3YeT B MPOPECCHOHAILHON AeSITeTLHOCTH
3HAHUSA, TIOJYYCHHBIE B 00JIACTH MaTEeMaTHYECKUX U (MJIHM) ECTECTBEHHBIX HAYK, YBEPEHHO OCYIIECTBIISIET
BBIOOP METOJIOB pEIlleHus 3a1a4 IPOoPEeCCHOHAILHON JASSITeIbHOCTH Ha OCHOBE TEOPETUYECKUX CBEICHUMH

OLeHKa «X0pOo1I0» — 00J1a1aeT 0a30BBIMH 3HAHUSIMU, TIOJYIEHHBIMH B 00JIACTH MaTEMAaTHYESCKUX U (VJIH)
€CTECTBEHHBIX HayK, UCTIOJb3yeT B IPOPECCHOHAILHOM NeATeILHOCTH 3HAHMS, TOTyYeHHbIE B 00JIaCTH
MaTeMaTHYECKUX U (MJIHM) ECTECTBEHHBIX HAYK, OCYIIECTBIISECT BEIOOP METOOB PEIICHU 3a1a4
po(heCCHOHAIBHOM JIEATEIbHOCTHA Ha OCHOBE TEOPETHUYCCKUX CBEACHUU.

O1eHKa «yA0BJIETBOPUTEIBLHO»— YAaCTUYHO 00JiazaeT 0a30BBIMU 3HAHHUSMH, TTOJyISHHBIMU B 00JIaCTH
MAaTEMATUYCCKUX U (I/IHI/I) €CTCCTBCHHBIX HAYK, HaCTUYHO UCIIOJIL3YCT B HpO(i)eCCHOHaHLHOI)'I JCATCIBHOCTH
3HaHUs, TOJIYYCHHBIC B 00J1acTH MaTEMAaTHYECKUX U (I/IJ'II/I) CCTCCTBCHHBIX HAYK, YaCTUYHO OCYIICCTBJIACT
BBEIOOP METOJIOB PEIICHUS 3a/1a4 MPoheCCHOHATBHON ACSITSIIBHOCTH Ha OCHOBE TEOPETUICCKUX CBEICHHUMA.
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OlleHKa «HEYI0BJIETBOPHUTEIbHO»— He 00sazaeT 6a30BIMU 3HAHUSAMH, TTOJYICHHBIMU B 00JIACTH
MaTeMaTHYEeCKUX U (MJIM) ECTECTBEHHBIX HAYK, HE HCIIONB3YET B MPO(heCCHOHATBHON AeATEIbHOCTH 3HAHUA,
IMOJIYy4YCHHELIC B 00J1acTH MaTEMATHUECKUX U (I/IJ'II/I) C€CTCCTBCHHBIX HAYK, HC OCYIICCTBJIACT BLI60p METOJ0B
peuicHuA 3aaa4 HpO(bCCCHOH&HI:HOfI ACATCIIBHOCTH Ha OCHOBE TCOPCTUUCCKUX CBCHGHHﬁ.

5.4. Kpurepnu oneHMBaHUSI KOHTPOJIBbHOM PadoThI

IIpu npoBepke KOHTPOJILHON paboThl Bce BepHblEe OTBETHI Oepyrcs 3a 100%.
90%-100% oTin4yHO

75%-90% xoporio

60%-75% ynoBieTBOPUTEIHHO

Menee 60% HEyIOBJIETBOPUTEIHLHO
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