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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun ®@I0OC: OIIK.1 cnocodHoCTh pelliaTh CTAHJIAPTHLIC 32121 NPoQecCHOHATLHOI 1esI TeILHOCTH
Ha ocHOBe HH(popManmoHHOii I 6nbmorpadgmieckoii KyILTYPBI ¢ IPAMEHEHAEM
HH(POPMANHOHHO-KOMMYHHKAIMOHHBIX TeXHOIOTHii ¥ ¢ y9eToM 0CHOBHBIX TpefoBanuii undopmannonnoii
0e30IIACHOCTH; 6 UaACHIU CNLEOYIOUUX Pe3YTbIAMO6 0DyUeHUN:

33. 3HaTb YHMBEPCA/ILHOCTb MATEMATUYECKUX METO/0B B MO3HAHWM OKPY)XAIOLLETO MUpa

2. TpeboBaHua HI'TY K pesynbTataM 0CBOEHUS AUCLUMIINHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUS GUCLUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopmMbI OpraHusaunm
npegcTaBfieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUN

INnHeiiHas anrebpa

OrlK.1.33 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYeCKMX METOA0B B NMO3HAHNM OKPY>KatoLLEero

mMupa
1.0CHOBHBIE TTOHSITHS Kypca BBICIIIEH MaTeMaTUKU: CUCTEMBI KoopHAaT, j'|eK|_|||/||/|; npaKTVI YecKue 3aHATUS;
OIIpe-AEIIUTEIN, BEKTOPHYIO anre6py, YpaBHEHUA JIMHEHHBIX TEOMETPHUIECKHUX CamocToaTenbHas pa60-|-a

00BEKTOB, KPUBLIX U MIOBEPXHOCTEH BTOPOTO MOPSIIKA;

2. BBIUUCISITH CKaJEIPHBIE, BEKTOPHBIE U CMENTAHHBIC IPOU3BEICHUS TJIST j'|eK|_|||/||/|; npaKTVlLlECKVle 3aHATNA;
HaXOXKICHUA YITIOB MEK /Ty BEKTOPaMU, onaaei, 06-eMoB, pa6OTbI 1 MO-MEHTa CamocToaTenbHas pa60-|-a
CHII

3.uccre[oBaTh 1 penraTth CUCTEMBI JTMHEHHBIX aﬂre6paprqecxnx Ypa BHEHUHU j'|eK|_|||/||/|; npaKTVI yecKue 3aHATUS;
Me-tosamu Kpamepa, o6paTnol MmaTpuisl u ['aycca; CamocTosTensHas pabota
4.COCTaBIISITh YpaBHEHUSA TCOMETPUICCKHAX O6’beKI‘OB', ﬂeKU'I/WI; |'|paKT|/|L|eCK|/|e 3aHATUA;

CamocTosTenbHas pabota

S.HpI/IBOLlI/ITL KPHUBEIE U IOBEPXHOCTU BTOPOTO IMOPA KA K KAHOHHIECKOMY BH-/Y, HEKLU/WI; npaKquECKme 3aHATUA

6.HOCTaHOBKy W METOJIBI pENMIEHN OCHOBHBIX 3aJ1av, CBA3aHHBIX € IIEPEUUCICHHBIMA HEKLU/WI; ﬂpaKqueCKme 3aHATNS;

BBIIIE TIOHATHAMH. CamocToaTenibHas paboTa

7.cocTaBIITh MaTPUILy TUHEHHOTO ollepaTopa B JaHHOM Oasuce; Jlekumu, MNpakTNYecKme 3aHATUSA
8.HaxouTh cOOCTBEHHBIE BEKTOPHI JIMHEHHOTO o1epaTopa; Jlekumm, MNpakTnYeckme 3aHATUS
9.1repeBoITH HHQPOPMAIHIO ¢ SI3bIKa KOHKPETHOM 3a/Ia91 Ha SI3BIK Nekumu,; MNpakTnyeckme 3aHATUA

MaTEMaTU-IECKUX CUMBOJIOB U CTPOUTL MaTEMaTHICCKHUEC MO ICTH HpOGTeﬁHII/IX
CHCTEM U IIPOIIECCOB B €CTECTBO3HAHUNA U TEXHUKE,

10.8610upaTh METOBI PEIIEHUS 3a/1a4 Ha OCHOBE aHaIN3a IIOCTPOCHHOR Nexuyu; TpakTUYecKue 3aHATUS
MaTeMaTHIEeCKOH MO IEIIH.

3. Cofiep>kaHue 1 CTPYKTypa yuebHOM ANCLUUNIINHDI

Tabnuua 3.1
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ysibTaThbl YyebHas aesiTeNlbHOCTb
(hopMblI, yac.
06yyeHus

Cemectp: 1

AunpakTnyeckasn egnHmua: Beiclas anrebpa




1. 1.1. Matpuupl. Onepaunun Hag,
matpuuamun. Onpesenntesb
MaTpuLbl N €ro CBOMCTBA.
Ob6patHas matpuua. Moctpoe-Hue
obpaTHOI MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL,0B MaTpuLbl. PaHr
matpuLbl. Hem3meHHOCTb paHra
NPy 3NeEMEHTapPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYNeH4aTon MaTpuLbl.
BbluncneHne paHra matpuubl ¢
nomoLLblo anroputMa raycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. Cuctembl NNHERHBIX
ypaBHeHWiA. OCHOBHbIE MOHATUA U
onpegeneHnsi. MaTpuyHbIin cnocob
peLueHuns. dopmysbl Kpamepa.
MeTog Maycca. CoBMeCTHOCTb
CUCTEMbI INHEWHbIX
anrebpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennn).

12

1,3,6

a) U3y4yaeT METOAbI peLLe-Hus
AN151 BbIMO/IHEHWSA NEPBOWA YacTy
TUNOBOrO pacyeTa (3agaun 5, 6,
7);

6) 3HaKOMUTCA C MeToLa-Mu
nccneaoBaHns v pe-LeHns
CUCTEM INHEN-HbIX YPaBHEHWIA,
B) YUMTCA HAXOANTL PasfioXKeHme
BeKTOpa no 6asucy.

2. 2.1. BekTOpbl. JINHeliHble
onepauun Haf BeKTopaMm 1 nx
cBoicTBa. MoHATUE IMHENHOTO
npocTpaHcTBa. JInHeliHas
3aBMCMMOCTb W NINHENHasA
He3aBMCUMOCTb BEKTOPOB. basnc u
pa3mMepHOCTb JINHEHOT0
npocTtpaHcTea. CucTembl
KoopauHat. KoopamHaTtbl BeKTOpa.
JInHeliHble onepaumn Hag
BEKTOpPaMun B KOOPANHATHOW
thopwme.

2.2. CKanapHoe npov3ssefeHne
BeKTOpOB. CBOWCTBa CKaNsIpHOro
npou3eeaeHus. BoipaxeHve
CKaNsipHOro npounssesieHns yepes
KOOpAMHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce.
[nnHa BekTOpa. Yron mexay
BEKTOpamu. Ycnosue
OPTOroHa/IbHOCTW BEKTOPOB.
HanpaenstoLime KOCMHYCbI
BekTopa. MNMpoekLmns BeKTopa,
CBOIiCTBA NPOEKLWIA.

2.3. BekTOpHOe npounssefeHe 1 erd
CBOICTBA. BblpaXeHne BEKTOPHOro
Npou3BeAeHNs Yepes KOOPANHATSI
BEKTOPOB B OPTOHOPMUPOBaHHOM
6asuce. Mnowanb
napaineno-rpammMa u
TpeyronbHWKa. Ycnosue
KON/IMHeapHOCTW BEK-TOPOB.

2,7

a) u3y4yaeT B3aMMHOe
pacrooXeHvie BEKTOPOB:
KOM/IMHEeapHOCTb,
OPTOro-Ha/IbHOCTb,
KOMMnaHap-HOCTb;

0) NpUMeHSAET MeTObI
BEKTOPHOI anre6pbl K
pe-LUEHMI0 reOMeTPUYECKIMX

3agau.

AvpakTnyeckas egnHuLa: AHaIMTUYeCKas reoMeTpums




3. 3.1. MoHATME 06 ypaBHEHUSAX
NNHWI N NOBEPXHOCTENA.
Anre6-panyeckume MHUN 1
MoBepxHOCTK. [110CKOCTb B
Mpo-cTpaHcTBe. BekTOpHOE, 06LLiee,
HOpMa/IbHOE YpaBHeHWS
naockoctu. BaanmHoe
pacnonoXeHwve NI0CKOCTEN.

3.2. [Mpsamas B NIOCKOCTU U B
npocTpaHcTee. BekTopHoe
ypaBHeHWVe, napameTpuyeckme u
KaHOHWYeCKMe ypaBHEHNS NPAMbIX.
B3anmHOe pacnonoxeHue NpambIX,
MPAMbIX W M0CKOCTENR. PaccTosHMe
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 [0 MI0CKOCTM B NPOCTPAHCTBE.
3.3. KpuBble BTOpPOro nopsaka.
KaHOoHWNYecKre ypaBHeEHNA 1
OCHOBHble CBONCTBA. Y paBHEHMS
KPWBbIX 2-r0 nopsaKa B NoSSpHbIX
KoopAnHaTax.

3.4. INoBepxHOCTM BTOPOro
nopsgka. KaHoHuyeckue
yPaBHEHWNS N OCHOBHbIE CBOMCTBA.
MeTop ceveHmit. MoBepXHOCTM
BpallleHuns. LinnnHapuyeckue
no-sepxHocTun. KoHyc.

4,5

1. i3y4aeT noHaTme 06
yPaBHEHUSAX NINHWI U
noBepxHocTe. Anrebpanyeckume
JMHUW 1 NOBEPXHOCTW.
M10ocKoCTb B NPOCTPAHCTBE.
BekTOpHOe, 06LLee, HOpManbHOE
YpaBHEHNA NIOCKOCTW.
B3avmMHoe pacrnonoxexue
M10CKOCTENA.

2. N3yyaeT npsMyt0 B M10CKOCTY
1 B NpocTpaHcTee. BekTopHoe
ypaBHeHWe, napameTpuyecKme n
KaHOHWYECKIe ypaBHeHUs
npsMbIX. B3avmHoe
pacronoxeHune NPsAMbIX,
MPAMBIX U N10CKOCTENA.
PaccTosiH1e OT TOYKM [0 NPAMOiA
Ha NI0CKOCTW W A0 M/I0CKOCTU B
MPOCTPaHCTBE.

3. M3yyaeT KpmBble BTOPOro
nopsiaka. KaHoHnueckume
YPaBHEHNSA N OCHOBHbIE
CBOWCTBA. Y paBHEHUS KPUBbIX
2-ro nopsaka B nofapHbIX
KoopAmnHarax.

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




4. 4.1. JlnHeliHbIli onepaTop.
Martpuua n1HeliHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl IMHENHOTO
npeo6pa3oBaHNs Npy 3aMeHe
6asnca. Co6CTBEHHbIE YMcna u
COOCTBEHHbIE BEKTOPbI NMHEAHOrO
npeo6paszoBaHus. Matpuua
NTMHEeRHOro NpeobpasoBaHus B
6asmce 13 COGCTBEHHBIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosms NpocToli CTPYKTYpbl
oneparopa.

4.2 JlvHeliHbIiA onepaTop B
eBK/IMOBOM NMPOCTPaHCTBE.
CamoconpshKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB

1. N3yyaeT NnHeHble
ornepatopbl. MatpuLy
NNHeHOro nNpeobpasoBaHus.
3meHeHre MaTpuLpl
NVHENHOTO Npeo6bpa3oBaHus Mpu
3aMeHe 6a3nca. CO6CTBEHHbIE
yncna n cobCTBEHHbIE BEKTOPbI
NVHENHOro Npeobpas3oBaHus.
Martpuua nHeliHoOro
npeobpasoBaHus B 6asuce u3
CO6CTBEHHBIX BEKTOPOB.
Onepatop NpocTol CTPYKTYPbI.
YCnoBsms NpocToli CTPYKTYpbI
ornepartopa.

2. V3yyaeT nnHeiHbIl onepatop
B €BK/J0BOM NPOCTPAHCTBE.
CamoconpsiKeHHbI onepaTop.
CsolicTBa COBCTBEHHbIX YMCeN U
COOCTBEHHbIX BEKTOPOB

CAMOCONPSKEHHOTO OMEpaTopa. 4 8 10, 8,9 CaMOCOMPSAXEHHOro oneparopa.
MpuBegeHne MaTpuULbl MpuseaeHIe MaTpuLib!
CamMOoCONpPSXEHHOro onepaTopa K camoconpKERHOTO onepaTopa K
JmaroHasibHOMY BUAY. gm;rOHaanomy BAAY.
4.3 KBagpaTuyHble (OpMbl. ' 3yL|a§/|T KBAAPATIIHHbIE
MartpuyHas 3annck. N3meHeHne agm:gms:ﬂp;mﬁfanmb'
MaTpuLLbl KBaApaTUYHOM (POPMbI o
MY 3aMeHe 6asuca. KBaApaTUYHON (hopMbI NpU
KaccuvKaLms KBaapaTuHbix 3aMeHe 6asuca. Knaccugumkayms
(hopm. MprBeLeHNe KBAAPATUYHOM EBa'qpaTMqu'X (bopm. o
(OpMbI K KAHOHUYECKOMY BUAY. PVIBEACHNE KBAAPATIIHHON
KpuTepuii CunbBecTpa. 3akoH (hopb! K KAHOHIHECKOMY BUAY.
MHEpLWM, Mpasino fleKapTa. Kputepuii CunbBecTpa. 3akoH
4.4 MpuBeaeHNe ypaBHEHWI ZH;pU'MM' Mpasnno [lekapta.
KPUBbIX 1 NOBEPXHOCTEN BTOPOro ybas?:jj;l T(Eﬂ:iff:“e
nopsfka K KAHOHUYECKOMY BUAY Ha o
OCHOBE TEOPMIA KBAZPATUUHbIX MOBEPXHOCTEN BTOPOro nopsgka
(hopm. K KaHOHWYecKomy BMAy Ha
OCHOBE TeOpUU KBafpaTUYHbIX
Gopm.
Tabnuua 3.2
CcbIfIKN Ha
TeMbl NPaKTUYECKUX 3aHATUI dJA(;lI;I/le?HE; Uacbl | pe3y/bTaTtbl YyebHas eATe/IbHOCTb
' ' 06y4eHus
Cemectp: 1
AnpakTnyeckasn egnHmua: Beiclwas anrebpa
a) U3yyaeT MeTofbl peLle-HuUs
AN3 BbINOIHEHWS NEPBOWA YacTu
TUMNOBOrO pacyeTa (3agaun 5, 6,
1. 1.1. MaTpuupl 1 OnpesenvTenu. 7);
1.2. CucTembl NMNHEAHBIX 4 10 1,3,6 6) 3HaKOMUTCA C MeTofa-Mu

ypaBHe-HMWiA.

NCCNef0BaHNS U pe-LUeHNS
CUCTEM NINHEN-HbIX YPaBHEHWIA,
B) YUMTCA HAXOANTL Pa3fIOXEHNE
BeKTOpa no 6asucy.




2. 2.1. JInHeiHble onepayun Hag,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "

a) M3y4yaeT B3anMHOe
PacrooXeHvie BEKTOPOB:
KOIMHEeapHOCTb,
OPTOro-Ha/IbHOCTb,

CMeLLaHHOe npousseaeHns 2 10 2,7 KOMM/1iaHap-HOCTb;
BEKTOPOB. 0) NPUMEHSET METObI
2.3. Pa3noxeHwe BeKTopa no BEKTOPHOI anre6pbl K
6asucy. pe-LUeHNI0 reOMETPUYECKINX
3ajau.
OnpakTnyeckasn eguHuLa: AHaNMTNYecKasa reomeTpus
1. Vi3y4aeT noHaTHE 06
YPaBHEHUSAX NMNHWIA 1
3. 3.1. ToHATMe 06 ypaBHEHUAX noBepxHocTe. Anrebpanyeckue
NVHWIA 1 NOBEPXHOCTEN. JIMHWUN 1 NOBEPXHOCTW.
Anre6-panyeckune MHAN U lMnockocTb B MPOCTPaHCTBe.
NoBepXHOCTU. [NN0CKOCTb B BekTopHOe, 06LLee, HOpMasbHOe
Mpo-cTpaHcTBe. BekTOpHOE, 06LLiee, YpaBHEHNA NIOCKOCTW.
HOPMa/IbHOE YpaBHeHWS B3anmHoe pacnonoxeHune
nnockoctu. BsavmHoe NNOCKOCTEN.
pacnonoXxeHue NA0CKOCTEN. 2. /3y4yaeT npAamyto B MI0OCKOCTU
3.2. [pamas B N10CKOCTA U B 1 B NpoCTpaHcTBe. BeKTOpHOe
npocTtpaHcTee. BekTopHoe ypaBHeHWe, napaMeTpuyecKmne n
ypaBHeHMe, NapaMeTpnYeckme 2 8 4,5 KaHOHWYeCKne ypaBHeHUSA

KaHOHWYeCKMe ypaBHEHUS NPSAMbIX.
B3anmHoOe pacrnonoxeHue npambix,
MPAMbIX W MI0CKOCTENR. PaccTosiHME
OT TOUKW A0 NPSIMONA Ha NA0CKOCTY
1 [10 NTIOCKOCTW B MPOCTPaHCTBE.
3.3. KpuBble BTOPOro nopsaka.
KaHOHMYecKne ypaBHEHNA U
OCHOBHbI€E CBOICTBA. Y PaBHEHNS
KPMBbIX 2-r0 NopsigKa B NOASPHbIX
KOOpAMHaTax.

npavbIx. BzaMmHoe
pacnosioXkeHne NPAMBbIX,
NPAMbIX W M1I0CKOCTENA.
PaccTosiH1e OT TOUKW A0 MPAMOM
Ha NJI0CKOCTW 1 [10 MI0CKOCTU B
MPOCTPaHCTBE.

3. N3yyaeT KpuBble BTOPOro
nopsagka. KaHoHuyeckme
ypaBHEHWS U OCHOBHbIE
CBOWCTBA. YpaBHEHMS KPUBbIX
2-TO nopsaKa B MONAPHbIX
KoopAmHaTax.

AnpakTnyeckas eanHMLA: DNEMEHTbI IMHENHONM anrebpbl




4. 4.1. JlnHeliHbIli onepaTop.
Martpuua n1HeliHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl IMHENHOTO
npeo6pa3oBaHNs Npy 3aMeHe
6asnca. Co6CTBEHHbIE YMcna u
COOCTBEHHbIE BEKTOPbI NMHEAHOrO
npeo6paszoBaHus. Matpuua
NTMHEeRHOro NpeobpasoBaHus B
6asmce 13 COGCTBEHHBIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosms NpocToli CTPYKTYpbl
oneparopa.

4.2 JlvHeliHbIiA onepaTop B
eBK/IMOBOM NMPOCTPaHCTBE.
CamoconpshKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB

1. N3yyaeT NnHeHble
ornepatopbl. MatpuLy
NNHeHOro nNpeobpasoBaHus.
3meHeHre MaTpuLpl
NVHENHOTO Npeo6bpa3oBaHus Mpu
3aMeHe 6a3nca. CO6CTBEHHbIE
yncna n cobCTBEHHbIE BEKTOPbI
NVHENHOro Npeobpas3oBaHus.
Martpuua nHeliHoOro
npeobpasoBaHus B 6asuce u3
CO6CTBEHHBIX BEKTOPOB.
Onepatop NpocTol CTPYKTYPbI.
YCnoBsms NpocToli CTPYKTYpbI
ornepartopa.

2. V3yyaeT nnHeiHbIl onepatop
B €BK/J0BOM NPOCTPAHCTBE.
CamoconpsiKeHHbI onepaTop.
CsolicTBa COBCTBEHHbIX YMCeN U
COOCTBEHHbIX BEKTOPOB

2 8 10, 8,9 CaMOCOMPSAXEHHOro oneparopa.
CamoCOonpsXeHHOro onepaTopa. MpYBEaEHME MaTPULD
MpuBegeHne MaTpuULbl
PIBEA Pk CamMOoCONPSAXEHHOro onepaTopa K
CamMOoCONpPSXEHHOro onepaTopa K
MaroHanbHOMY BiAy JmaroHaibHOMY BUZY.
' 3. N3yyaeT KBafpaTuyHbIe
4.3 KanparuiHbie (popwb! (hopmbl. MaTpuU4yHas 3anuce.
MatpuyHas 3anuck. N3mMeHeHne VI3MeHEHMe MaTpULLp
MaTpuLbl KBaAPaTUYHOW POPMbI KBAAPATUYHOV BHOPMbI MIpH
npu 3ameH uca.
pu 3amere basnca 3aMeHe 6a3vica. Knaccudukaums
Knaccugukaumsa KkeagpaTUUHbIX KBAAPATUYHBIX (HOPM
(hopm. MprBeLeHMe KBAAPATUYHOM MpuseaeHme KBa,EI,paT.I/ILIHOIﬁ
(hopMmbl K KBHOHMYECKOMY BUAY. (hOPMb! K KAHOHVHECKOMY BIY
KpuTepui CunbBecTpa. 3akon KpuTepuii CunbeecTpa. 3akoH
WHepLumwn. MNpasuno lLl,eKapril. WHepLWM. Mpasno JekapTa
4.4 TpuseaeHve ypaBHeHNNA : '
o 4. N13yyaeT npusegeHue
KPWBbIX 1 NMOBEPXHOCTEN BTOPOro o
nopsigKa K KaHOHWYeCKOMy BUAy Ha YPaBHEHWI KPUBLIX
PAA y BUAY MOBEPXHOCTEN BTOPOro nopsaka
OCHOBE TEOPUM KBaAPaTUUHbIX K KAHOHMYECKOMY BIAZY Ha
opM.
(hop OCHOBE TeOpUU KBafpaTUYHbIX
thopm.
Tabnuua 3.3
TeMbl 1A CaMOCTOATENILHOIO | AKTUBHbIe Cebinkm Ha
N3VUYEeHNs (hopMbl, Yac Hacbl | pesynbTaTbl YyebHan feaTeNbHOCTb
Yy PMBbI, ' 00yueHus
Cemectp: 1

AnpakTndeckasn egnHmua: Beiclwas anrebpa




1. 1.1. Matpuupl. Onepaunun Hag,
marpuuamn. Onpegenutens
MaTpuLbl N €ro CBOMCTBA.
Ob6patHas matpuua. Moctpoe-Hue
obpaTHOI MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL,0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
NPy 3N1eMEHTaPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr

CTYMNeH4YaTon MaTpuupbl. CamocToATeNIbHO N3yyaeT
BbluncneHve paHra Matpubl ¢ 0 1 1,3,6 matepvan no nNpeasoXeHHOw
nomoLupsto anropuTtma Maycca. nurteparype.

Teopema 0 6a3MCHOM MUHOpE.

1.3. Cuctembl NNHERHBIX
ypaBHeHWiA. OCHOBHbIE MOHATUA U
onpegeneHnsi. MaTpuyHbIin cnocob
peLueHuns. dopmysbl Kpamepa.
MeTog Maycca. CoBMeCTHOCTb
CUCTEMbI INHEWHbIX
anrebpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennn).

4. CamocTosaTe/IbHaa paboTa oby4atroLLerocs

Ccbinku Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pe3ynbTaTthl
BbIMOMIHEHWE [KOHCY/IbTauuu
06yyeHus
Cemectp: 1
1 |KOHTp0}'IbeIe paboTbl |1, 2 |5 |1

. beknemuwwes [. B. Kypc aHaIMTUYeCKOM reOMETPUM 1 IMHENHOI anrebpbl : y4ebHUK ans By3os / . B.
Beknemuwwes. - M., 2008. - 307, [1] c. Byrpos A. C. Bbicwias matematuka. [B 3 1.]. T. 1 : [yuebHvK ans
BY30B M0 MHXXEHEPHO-TEXHMYECKNM cneyunanbHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.: 1.

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2 |0 |O

. beknemuwwes [. B. Kypc aHanMT1yecKol reoMeTpUmM 1 NMHENHO anrebpsbl : y4e6HWK ans By3os / . B.
Beknemuwes. - M., 2008. - 307, [1] c. byrpos #. C. Bbicwias matemaTuka. [B 3 1.]. T. 1 : [y4ebHuMK ans
BY30B M0 MHXEHEePHO-TeXHMYeCKUM cneyunansHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.:un.

3 | MNMoarotoBka K aTTectaummu |4 |25 |2

: byrpoB 1. C. Bbiclwas matematuka. [B 3 T.]. T. 1 : [y4eBHUK 415 BY30B MO MHXEHEPHO-TEXHUYECKNM
cneyunansHocTam] / 4. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284 c. : un.

4 CamocToATeNbHOE N3yYeHNe TEOPETUYECKOTO 1136 1 0
maTepuasa t

CTyfeHT n3yyaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.3 : beknemuiues [. B. Kypc aHanMTU4ecKo
reoMeTpumn 1 NINHENHOM anre6pbl : y4ebHUK ans By3os / 1. B. beknemuiues. - M., 2008. - 307, [1] c.

5. TexHonormnsa oby4veHuns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTOATE/IbHOM PaboThbl 06YYAOLLIMXCS, & TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIOTCS MHOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrm (Tabn. 5.1).

Tabnuua 5.1

[esTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOM0M N

VHhopmumpoBaHme MopTtan HITY




PasmeLLieHne yueGHbIX

MopTtan HI'TY
maTepuasio

6. MpaBunna aTTecTauum oby4varoLmMxcs rno y4ebHom gucumninHe

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas c1ucTeMa
(BPC), no3sonsoLLas BbICTaBATL OLEHKM MO TPaaULMOHHON LWKane 1 15-yposHesoi ECTS.
KpaTkas nHhopmaums o BPC npmseseHa B Tabs. 6.1.

Tabnuua 6.1
MuH. <
OueHnBaeMble BUbI LeATeIbHOCTU 06yYaroLmMXcs 62 MakcumasibHbI 6asin

Cemectp: 1

Jlexyusi: 9 18
IIpaxmuueckue 3auamusi: 11 22
Koumponwvnuie pabonei: 10 20
Drzamern: 20 40

B Tabnuue 6.2 npenctasieHO COOTBETCTBME POPM KOHTPO/IA 3asB/IiEMbIM TPebOBaHUAM K
pesynibTatam OCBOEHMUS AUCLUMINHDI.

Tabnunua 6.2
Kogbl Dopmbl
KOMMeTeH KOHTpONA
o~ PesynbTathbl 06yl-IeHV|ﬂ P
yun KoHTp.
droc pa6. OK3ameH
OlK.1 | 33. 3HaTb yHMBePCA/IbHOCTb MaTEMaTUYECKMX METOJ0B B MO3HAHUM OKPYXatoLLLEro Mmyupa + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHn Ne 1 K paboyeld
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. UBneBa A. M. OcHOBBI aireOpbl U aHATUTHYECKOM reoMeTpuu : [yuebnuk] / A. M. Uenesa, A. T
ITunyc, A.B. YUexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : nn.

2. Uenesa A. M. 'oToBHMCS K KOHTPOJILHOM padoTe : yueOHOe mocooue / A. M. Henesa, JI. B.
Kosanesckas, M. J1. Yepnsix ; HoBocu®. roc. texs. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

VIHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlaney : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeToanyecKoe 1 NPorpammMHoe obecrieveHue

8.1 MeTopauyeckoe obecreyeHme



1. Byrpos . C. Beicmas matemaruka. [B 3 1.]. T. 1 : [yueOHuK a1 By30B 1Mo
UHXeHepHO-TexHnueckuM crenuransHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. @ WL

2. bexnemumes /. B. Kypc ananutrueckoi reoMeTpyuy U JIMHEHHON anreOpsl | yueOHUK 1Sl By30B
/ . B. Bexnemurues. - M., 2008. - 307, [1] c.

3. Usnesa A. M. Jluneiinas anreOpa. AHanuTHdeckasi reomeTpus | yaeOHoe nmocobue mst 1 kypca
Bcex (pakynapreToB u (opm obOyuenus / A. M. Usnesa, I1. U. Ipunyuxkas, U. []. Yepusix ; HoBocuO.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

4, Usneea A. M. 'oToBUMCSI K KOHTPOJIBHOM padoTe : yueOHOe ocodue / A. M. Usnera, JI. B.
Kosanesckas, 1. [[. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000223023

8.2 CneupannsnposaHHoe NporpaMMHoe obecrneyeHue
1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

IMpe3eHTaLMOHHOE 060pYA0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME MpeseHTaLMOHHOE 060PYA0BaHNE
(MynbTMMeLMa-NPOEKTOp, 3KPaH, KOMMbIOTEP (UCMO/b3YeTca A1 NpPeacTaB/eHns
419 ynpas/ieHuns) NeKUMOHHOro marepvana
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHass cTpykTypa (oHAa OICHOYHBIX CPEICTB MO JAUCHUIIHHE
npusezeHa B Tabnure.

Jlunetinas anre6pa

Tabmuna

Iranbl OEeHKH KOMIIeTeHIHii

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popuupyevre KOMIIeTeHI Ui Tembl TEKylero IIpomexyTounas
KOMIETEHIINH (3HAHMSL, yMeHHs1, KOHTPOJISI aTrecranus (3K3amMeH,
HABBIKH) (kypcoBoii mpoeKT, 3a4er)
PI'3(P) u ap.)
OIIK.1 cnoco6HoOCTH |33. 3HATBH 1.1. Matpuns! u onpenenutenu. |KoHTponbHbIE DK3aMeH, BOnpock 1-
pemars craHgapTHBIE | YHUBEPCAIBHOCTD 1.2. CucreMbl JIMHEWHBIX pabotsl, pa3neins! 1-|48
3aa4uu MaTeMaTHYeCKUX ypaBue-uuil. 1.1. Marpunpl. 6

npo¢eCCUOHATBHOM
JIeSTeIbHOCTH Ha
OCHOBE
UH(POPMALMOHHON U
oubnmorpaduaeckoit
KYJBTYPBI C
NpHMEHECHUEM
HHPOPMAITHOHHO-
KOMMYHHKaIMOHHBIX
TEXHOJIOTUH U ¢
Y4ETOM OCHOBHBIX
TpeOOoBaHUit
nH(OpMaLMOHHO
6e3omacHoOCTH

METOAOB B IIO3HAHUU
OKPY’KaroIIero Mupa

Omnepanuy HaJ MaTPUIIAMHU.
Omnpenenurenab MaTPUILBI U €T0
cBoiictBa. OOparHas MaTpula.
[octpoe-Hue obpaTHOI
marpuubl. 1.2. JIuneiiHas
HE3aBHCHUMOCTh CTPOK 1
CTOJIOLIOB MaTpHIbl. PaHr
Matpuisl. Hem3MeHHOCTh paHTa
TIPU 3JIEMEHTapHBIX
mpeoOpa3oBaHUSIX MATPHUIIBL.
Panr cryneHuaToil MaTpuiibl.
Brruncnenue panra MaTpUIlBI C
noMouibio anroputma ['aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctemsbl JIMHEHHBIX
ypaBHeHUH. OCHOBHBIE MOHATHUS
U onpeaeneHusi. MaTpuuHbIi
croco0 pemenns. PopMyIbl
Kpamepa. Meton I'aycca.
COBMECTHOCTb CHCTEMBI
JIUHEHHBIX ajaredpanyecKux
ypaBHEHHH (Teopema
Kponekepa-Kanemm).  2.1.
Bexkrtopsl. JIuHeliHble onepauuu
HaJ| BEKTOpaMHU U UX CBOMCTBA.
ITonsTne nuHeitHOrO
npocrtpaHcTBa. JInneinas
3aBUCHMOCTb U JIMHEITHASA
HE3aBUCUMOCTb BEKTOpOB. bazuc
U pa3MepHOCTH JIMHEIHOTO
npocTpancTBa. CrcTeMsl
koopauHat. KoopauHnatel
BekTOpa. JInHeliHble onepauuu
HaJl BEKTOPaMH B KOOPIUHATHOM
dbopme. 2.2. CkansapHoe
MIPOU3BEICHNE BEKTOPOB.
CBoiicTBa CKaISIPHOTO
npousBeieHus. Breipaxkenue
CKaJIIPHOTO NPOU3BECHUS
yepe3 KOOPIUHAThI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
JlnuHa BekTopa. YTomn Mexay
BEKTOpaMHu. Y CIOBUE
OPTOTOHAILHOCTH BEKTOPOB.
Hanpasnsronue KOCUHYCBI
BekTopa. [Ipoekuus BexTopa,
CBOICTBaA MpOEKIHii. 2.3.
BekropHOe npon3BeieHNE U €T0
cBoiicTBa. Bripaxkenue
BEKTOPHOI'0 IPOU3BEICHHUSI




yepe3 KOOPIUHAThI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oa3zuce.
IInomanp mapanieno-rpaMma u
TpeyrojbHUKa. Y CIIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JluHeitHbIC OnIepaIiy Hal
BEKTOpaMH U UX CBOHCTBa. 2.2.
CkamspHOoe, BEKTOPHOE U
CMeIlIaHHOE ITPOU3BECHUS
BeKTOpoB.  2.3. PaznoxeHue
BekTOopa 1o 6asucy. 3.1.
[onsiTe 00 ypaBHEHUSIX IMHUA
1 TIOBEPXHOCTEH. Anre6-
pandecKue JUHUN |
noBepxHocTH. I1nockocTs B mpo-
ctpaHcTBe. BekTopHoe, obmiee,
HOPMaJIbHOE YPaBHECHUS
IIOCKOCTHU. B3anMHoe
pacrnosyio>KeHue MIOCKoCTeH. 3.2.
IIpsimMas B IUIOCKOCTH U B
npocTpaHcTse. BektopHoe
ypaBHEHHE, MapaMeTpUIecKue U
KaHOHHWYECKHE ypaBHEHUS
npsMBIX. B3anmHOE
PAacIIoI0KEHHE MPSIMBIX,
MIPSMBIX U TUIOCKOCTEH.
Paccrosnue ot Touku 10
IIPSMOH Ha MJIOCKOCTH | 10
IJIOCKOCTH B IPOCTPAHCTBE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO MOPAIKa B
HOJISIPHBIX KoopAuHaTax. 3.1.
[Tonarue 06 ypaBHEHUAX JTUHUN
1 TIOBEPXHOCTEH. Anreo-
pandecKue JUHUN 1
noBepxHocTH. [1imockocTh B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOPMaJIbHOE YpaBHEHUS
IuIockocTu. B3anmuoe
pacmoJyioKeHue TIOCKOCTeH. 3.2.
IIpsimMast B IUIOCKOCTH U B
pocTpaHcTBe. BekTopHoe
ypaBHEHHE, TapaMeTPUIECKHUE U
KaHOHHWYECKHE yPaBHEHHUS
npsiMbIX. B3aumuoe
pacnoiokeHne NpsSMBIX,
MPSIMBIX U IJIOCKOCTEH.
PaccTosiHue 0T TOUKH 110
IIPsIMOI Ha MIIOCKOCTH U JI0
IUIOCKOCTH B NMPOCTpaHCTBE. 3.3.
Kpussie BTOpOro nopsika.
Kanonuueckue ypaBHeHUs U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIIKA B
MOJISIPHBIX KOOpAWHATaX. 3.4.
[ToBepxHOCTH BTOPOTO MOPSIKA.
Kanonndeckue ypaBHeHUS U
OCHOBHBIE CBOMcTBa. MeTox
ceuenuil. IToBepxHOCTH
BpameHus. Llunmunapuyeckue
no-sepxHocTu. Konyc. 4.1.
JIuneiinbit oneparop. Marpuna
JIMHEHHOTO MTPeoOpa3OBaHMUS.
M3meHenune MatTpuibl
JIMHEHHOTO MPeoOpa3OBaHUS
TIpH 3aMeHe Oasmca.




CoOcTBeHHBIE YnCIa U
CcOOCTBEHHBIC BEKTOPHI
JIMHEHHOTO TPeoOpa3oBaHMUS.
Marpuna nuHeHOTO
mpeoOpa3oBaHus B Oa3uce u3
COOCTBEHHBIX BEKTOPOB.
OmnepaTop NpocToi CTPYKTYPHI.
VYcnoBus pocTol CTPYKTYPHI
onepatopa. 4.2 JIuHeHbIN
OIIepaTop B €BKIHJOBOM
MIPOCTPAHCTBE.
CamoconpspKeHHBIN oneparop.
CBolicTBa COOCTBEHHBIX YHCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OTIEpaTopa.
[IpuBenenne MaTpuLbI
CaMOCOTIPSKEHHOTO OTIepaTopa
K AWaroHaibHOMY BHIY. 4.3
KBanparuunsie Gpopmbl.
Marpuunas 3anucs. Msmenenue
MaTpHLBI KBAAPATHIHOH (HOPMBI
IIpu 3aMeHe Oa3uca.
Knaccudukanms kBagpaTHIHBIX
¢dopwm. [IpuBenenne
KBaapaTUIHON (GopMBbI K
KaHOHHYECKOMY BHITY.
Kpurepuit CunbBectpa. 3akoH
unepuuu. [Ipasuio Jekapra. 4.4
[IpuBenenue ypaBHeHUH
KPUBBIX U IIOBEPXHOCTEHN
BTOPOTO MOPsIIKa K
KaHOHMYECKOMY BH/Y Ha OCHOBE
TEOPHH KBAJPATHIHBIX (HOPM.

2. MeToauka olleHKH 3TaoB (l)OpMI/IpOBaHI/[H KOMIIeTEHIIMH B PaMKax IUCHUIIJIHHDBI.

[TpomexxyTouHast aTTecTalus Mo JMCHUIJIMHEe TIPOBOIUTCS B 1 cemecTpe - B (hopMe 3K3aMeHa, KOTOPBIi
HarpaBJjieH Ha OlleHKYy copmupoBanHocTH KommneTeHuii OITK. 1.

Kpome toro, copmupoBaHHOCTH KOMIIETEHIIMH MTPOBEPSAETCS MPU MPOBEACHUN MEPONPUATHI TEKYIIETO
KOHTPOJIS, yKa3aHHbBIX B TaOnuie pazjena 1.

B 1 cemecTpe 00s13aTeIbHBIM 3TAllOM TEKYIIEH aTTecTallK SBIIsSETCS KOHTpoJbHas paboTa. TpeboBaHus K
BBIMIOJTHEHUIO KOHTPOJIbHOM paboThl, COCTaB M IMpaBWJIa OLEHKH c(HOpMyIHpoOBaHbl B MNacHOpTe
KOHTPOJIbHOHM paOOTHI.

OO61ue mpaBuia BHICTaBICHHS OLIEHKH 10 JUCIUILIMHE ONpeAesatoTcs 0amibHO-PEUTHHIOBON CUCTEMOH,
NPUBEJCHHON B paboueil mporpaMme yueOHOM TUCIUIUIMHEI.

Ha ocHoBanuu npuBeleHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIUM BHIBOJ O CHOPMHPOBAHHOCTH
xomnereHuu OIIK.1, 3a koTOpble OTBEUAET QUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOECHHSI KOMIIETEHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETHYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHYHO, ITPOOEIbI MOTYT HOCHTH CYIIECTBEHHBIH XapakTep,
HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHUpOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii 0O0y4deHHs Y4eOHBIX 3aJaHUM HE BBITIOJIHEHBI WIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMH OITUOKAMHU.

IloporoBelii. YpoBeHb BBINOJHEHUsS pabOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,



TEOPETHYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl He HOCAT CYIIECTBEHHOT'O XapakTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUaloOM B OCHOBHOM C(OPMHPOBAHBHI,
OOJIBIIMHCTBO TMPEITyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3aJaHUi BBIIOJIHEHO, HEKOTOPHIC
BUJIbI 33/1aHUH BBITIOIHEHBI C OIMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0e3 Mpo0esoB, HEKOTOpPhbIE NMPAKTUYECKHE HAaBBIKK pabOThI C
OCBOCHHBIM MaTepHaioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
y4ueOHbIe 3aJ]aHHs BBIIOJHEHBI, KAYECTBO BBIMOJIHEHUS HU OHOTO U3 HUX HE OLIEHEHO MHUHUMAJbHBIM
YKUCJIOM 0ajyIoB, HEKOTOPHIE U3 BBINOJIHEHHBIX 33JaHUI, BO3MOXHO, COJEPKAT OIIMOKH.

IIponBuHYTHI. YPOBEHD BHINOIHEHUST paOOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenoB, HEOOXOAMMbIEC TPAKTUYECKUE HAaBBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON OO0y4eHHs YydeOHbIC 3amaHUs
BBIIIOJTHEHBI, KAYECTBO UX BBIOJIHEHHSI OLICHEHO YHCIIOM 0aJlIoB, OJM3KUM K MaKCUMAIbHOMY.



,DenepapHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIACHNE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYIapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

DK3aMeH MPOBOIUTCS B TMUCBMEHHON (opme, 1o Owmneram. buer ¢dopmupyercs 1o
CIICTYOIIIEMY TIPABIITY: TIEPBbI BOMPOC BHIOMPASTCS W3 TUAra3oHa BOMPOCOB 1-24, BTOpOIi BOIpoOC
W3 JMara3oHa BOMPOCOB 25-48 (CIMCOK BOMPOCOB NMPUBEACH HWXE). TpeTbuM 3aaHreM B OWJIETE
SBISICTCS 33/1a4a 1O 1000 Teme Kypca. B Xome sk3ameHa mpenogaBaTelb BIpaBe 3a1aBaTh
CTYJICHTY JIOTIOJTHUTEILHBIE BOIIPOCKI U3 00I1Iero nepedHs (11. 4).

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHWBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@DakynbTeT

buier Ne
K 9K3aMeHy 1o qucuuiuiiHe «JInHeiHas anredpay

1. Teopema o panre. Teopema Kponekepa-Kanemnnu.
2. CBoiiCTBa U TEOMETPUUECKUI CMBICI BEKTOPHOTO MPOU3BEACHHUS.
3. Pemiuth MaTpuuHOE ypaBHEHUE

1 2 3 2 1 11 0o 2 7
1 1 1)-X-[(3 -1 0])]=1-1 3 11
1 3 6 0O 0 1 2 2 3
YTBepkaato: 3aB. Kapeapoi noixHOCTh, DO
(moamnuch)
(mata)

2. Kpurepun ouenku

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWJIET CYMTACTCS HEYJAOBJIETBOPUTEIbHBIM, €CIIH CTYJACHT PH
OTBETC Ha BONPOCHI HE JaeT ONPENEJICHH OCHOBHBIX TOHSATHH, NMPH PEIICHUW 3aJ1a4u
JIOTyCKAeT MPUHIMITHAIBHBIEC OTHOKH,

e onenka cocrasisteT 10 bannos.

» OTBeT Ha 3K3aMEHAIMOHHBIN OWJIET 3aCUMTHIBAECTCS HAa MOPOrOBOM YPOBHE, €CIIH CTYAEHT MPH
OTBETE Ha BOIPOCHI JIaCT ONPEIACICHUE OCHOBHBIX MOHSATHH, TP PEIICHUU 3aJIaud JIOMYCKAeT
HETPUHIIMITHAIBHBIE ONTUOKH, HAIIPUMEP, BHIYNCITUTEIBHBIE,

» onenka cocrasisier 20 6annos.

* OtBeT Ha PK3aMCHAIMOHHBIN OMJIET 3aCUHUTHIBACTCS Ha 0A30BOM YPOBHE, €CIIH CTYACHT IPH
OTBETE Ha BOMPOCH (POPMYJIUPYET OCHOBHBIC MOHATHS, TEOPEMBI, HE JOMYCKAET OMIUOOK MPH
pEILICHUH 33/1a4H,

» onenka cocrasisier 30 6annos.

* OTBeT Ha K3aMEHAIMOHHBINA OWIICT 3aCUYNTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIH CTYACHT



XOpOIIIO 3HAET TCOPHIO U YMEET peliaTh MPaKTHUSCKUE 3a1a4H,
» oueHka cocrasiser 40 6annos.

3. IIIkana oneHKH

B o0mieii onieHKe 1Mo JUCHUIUIMHE 3K3aMEHAIMOHHBIE OayIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBbI, NpPHUBEIEHHBIMM B paboueil mporpamme
JUCLUIUINHBI.

4. Bompocsl K 5K3aMeHy N0 JUcHHILInHe «JIuHelHas anredpa»

Bonpocw no nuneiinoii ancebpe u ananumuueckoli ceomempuu
(I cemecTp)

1. ITonstue nomst. Yucnossle noia @, R, C. KoHeuHble [OII.

2. Ilome KOMIIIEKCHBIX 4Hcel. Moaynk M apryMeHT KOMIUIEKCHOro 4Hcna. DopMBL 3allcH
KOMIUTeKCHBIX dHcen. MopMyna Myaspa. HaxoxneHHe KopHeil n-if cTelleHH KOMILIEKCHOTO
9HCIIA.

3. ITomatne xombla. Konsiro MHOrowIeHOB Haj moneM. Teopema besy. OcHoBHasg TeopeMa
anre6pel. PasnoxkeHe MHOIOUICHOB HAa MHOXUTENTH B nole R. HaxoxkaeHNe HelbX KopHel
MHOTL'OIEHA.

4. Anre6pa MaTpuil. KoIbIo MaTpHIl Hal IIOIEM.

5. OnpenenuTens oOpaTUMOCTH MaTpHUIEL. CBolicTBa ompegenTeTei.

6. ObpatHas MaTpHIa. MeToapl HaxoxAeHHA 0OpaTHOH MaTpPHIIBL.

7. Panr MaTpHIbl. MeToapl HAX0XKACHHS paHra MaTpPHIIEL

8. IIpocTpaHcTBO apudMeTudecKHX BeKTOpPOB. KpHTepHii THHEHHON 3aBUCHMOCTH CHCTEMBI
apudMeTHdecKHX BeKTOpoB. Teopema o OasmcHOM MuHOpe. KpuTepmil IuHEHHOI
3aBHCHMOCTH CTPOK (cT0I0I10B) KBaApaTHOH MaTPHIIEL.

9. Pemenne HeBBIPOKICHHBIX CHCTeM IHHEHHBIX ypaBHeHHII MeTomoM Kpamepa, MeTomoMm
opnana-I'aycca i1 ¢ moMoITeio 0OpaTHOIT MATPUITEL

10. Teopema Kponekepa-Kanmemmn. HaxosmaeHmne oOImIero pemieHHs CHCTeMBI JTHHEHHBIX
ypaBHESHHI.

11. IlpuBeneHHas cHcTeMa NHHeHHBIX ypaBHeHHiII. (DyHIaMeHTalbHas CHCTeMa pelleHHi
(¢.c.p.). Teopema o cBA3u oOmIero pelleHHs CHCTeMBl JIHHOMHBIX ypaBHeHHH u ¢.c.p.
MPHUBEIeHHOM CHCTEMEL

12. TeoMeTpuueckoe BeKTOpPHOE IPOCTPaHCTBO. basHe B IIpocTpaHCIBe, HA IUIOCKOCTH M HA
MIPSMOIL.

13. HexaproBa cuctema koopausar, ITIJICK. J{miHa BekTopa. PaccTogHne MeEXKIY TOYKAMH.
Oprt BexTopa. Ilpoeknus. HamnpaBadromie KOCHHYCEL.

14. CxamgpHoe Npon3BeJeHMe: oIpefeleHHe, CBOHCTBa, BEIpakeHHe B JeKapTOBEIX KO-
OpIUHATAX, HAXOXEHHe yIJa MexJIy BeKTOpaMl, HaxXoxJIeHHue npoekiun. Ouspyeckuii
CMBICJI CKAILIPHOT'O IIPOU3BEIECHNU.

15. BexTopHOe IpoHM3BeleHHe: ONpeleleHHe, CBOIICTBa, BBIpAKeHHe B IeKaPTOBBIX KO-
OpIHHATAX, (PH3MIECKNIl CMBICT.

16. CMemaHHOe WpoOH3BeleHHe: OINpeleleHHe, CBOHCTBA, BEIpa)keHHe B JeKapTOBBIX
KOOpANHATax.

17. YpaBHeHns mpsaMoil Ha IUIOCKOCTH (ofIiee ypaBHeHHe, ITapaMeTpUYecKHe ypaBHEHHS,
KaHOHIUeCcKOe ypaBHeHNe, ypaBHeHHe B OTPe3Kax).

18. YpaBHeHHe IIpSIMOH Ha IIOCKOCTHU C YIVIOBBIM Kod(dunuerTtoM. HopManbHOe ypaBHEHHe
mpAMoii. B3anMHoe pacionoxeHue IpAMEIX. HaxokaeHne yria MeKIy IPAMBIMIL.

19. VpaBHeHHS IUIOCKOCTH B IIPOCTPaHCTBe. B3anMHOe pacioiokeHne IIIOCKOCTel.

20. VpasHeHHS NpsSMOH B NPOCTPAHCTBe. B3amMHOe pacHOIOXKeHHEe NPSIMEIX, HPAMOIl n
ILTOCKOCTH.

21. JluneitHble mpocTpaHcTBa: onpeeleHle H IpuMepsl. Kputepnil mineiiHoil 3aBHCcHMOCTH
BEKTOPOB.

22. Basuc. Ilpumeps! 6a3ucoB. Koopamnats! BekTopa. CBoiicTBa KOOPIMHATHEIX CTONIOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpoB. PaHr cmcreMbl BeKTOpoB. Teopema o paHre
KOHEYHOH CHCTeMBl JHCIOBBIX BEeKTOPOB. PasMepHOCTH mpocTpaHcTBa. KoHeYHOMepHEBIE I
DeckoHeUHOMEpHBIE IPOCTPaHCcTBa. TeopeMa 0 JONOIHEHHH CHCTEMBI BEKTOPOB 10 Oasuca.



24. 3ameHa Oaszuca. Marpuna nepexopa. IIpeodpazoBaHie KOOpAHHAT BeKTopa IIPH CMeHe
Oazuca.

25. Hzomop¢pusM THHeHHBIX TpocTpaHcTB. TeopeMa 00 M30MOp(H3Me JHHEHHBIX
IIPOCTPAHCTB.

26. JlumeliHO® HOAIPOCTPAHCTBO: OMNpeleleHHe M IpuMepbl. CyMMa H IepecedcHHe
IOANPOCTPAHCTB: OIpeJelleHe H CBA3b pasMepHocTeil. IIpaMas cyMMa HoAnpocTpaHCTB.

27. TlomsTHe nWHeTHOrO WOANPOCTPAHCTBA W JHHeiHOro MHorooOpasmsa. IIpuMepsr
MHOroo0pasmii.

28. JIuHelHEIe ONepaTOpEl: OIpeleleHHe H TpPHMephl. [IpocTpaHCTBO IHHEHHBIX OIle-
paTopoB.

29. Ilpou3BeneHNe THMHEITHBIX ONEPAaTOPOR: OMNpejeleHHe U cBolicTBa. KpuTepnnm HeBEHI-
POXKISHHOCTH JINHEIHOrO ollepaTopa.

30. SAngpo, oOpa3, paHr u gedekT IHHeiTHOTo onepaTtopa. CBA3p paHra U Jedekra.

31. Marpuna nuHeilHOro omeparopa. TeopemMa o© KoopauHATax oOpa3a BeKIOpa IpH
TMHEITHOM TIpeoOpa3oBaHIH.

32. Teopema 06 n3oMop¢d3Me anreOpH THHEHHBIX OIepaTOPOB U anreOphl MaTPHIIL.

33. Cps3p MeXK/Ty MaTPHIAMI JTHHEHHOTO oIlepaTopa B Pa3HEIX Oa3mcax.

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

35. CoOcrBenHEIE 4nclIa U cOOCTBEHHBIE BEKTOpPHI JIHMHEIHOIO OIlepaTopa: OIpeAelIeHHe H
OTEBICKAHHE.

36. TeopeMa o &IHMaroHATBHON MAaTpHIle IHHeIiHOro omeparopa. OTelckaHHe OasHca, B
KOTOPOM MaTpHIIa OllepaTopa JHaroHalnbHa.

37. EmxmupmoBo mnpocTpaHcTBO. HepaBencrBo Kommu-BymskoBekoro. J[miHa BekTOopa B
€BKINI0BOM IIPOCTPAHCTBE: ONpeeleHne I CBOMCTBA.

38. Vrom Mexay BeKIOpaMU B €BKIMJI0BOM IpocrpaHcrBe. Marpuna I'pama. Opro-
HOPMIIPOBAHHEII Da3HC.

39. CkamipHoe INpOH3BElcHHE, IINHA BEKIOpa H KOOPIHMHATBI BEKIopa B OpPTOHOP-
MHpOBaHHOM Oasuce.

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

43. CuMMeTpHYecKHe JHHeliHble oleparopbl B Marpuubl. CoOGcTBeHHBle uHCIa H coOCT-
BEHHBIE BEKTOPBI CHMMETPIIECKOTO OIepaTopa.

44. KpagpaTH4HbIe (OPMBI H IPHBEIeHAE HX K KAHOHIIECKOMY BHIY.

45. KpuBEle BTOPOI0 NOPSIKA U IPUBEJeHIE UX YPaBHeHHI K KAHOHHYECKOMY BUJLY.

46. Dmmmnc (KaHOHAYecKoe ypaBHeHMe, TapaMeTPEl H CROICTBA).

47. Tunepbona u napadona (KaHOHIMUeCKHe YpaBHeHH, ITapaMeTpPEI U CBOIICTBa).

48. IloBepXHOCTH BTOPOrO MOPSIKA.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET
Kadenpa anre6psl 1 MaTeMaTH4eCKON JTOTHUKU

IMacnopT KOHTPOJILHOM PAdOTHI

no nucruiuimne «JIuneitHas anre6pa», 1 cemecTp

1. MeToauka OEeHKH

KonTponbhas paboTta mpoBoguTcs 1Mo TeMe “AHaTUTHYECKasi TEOMETPHS», BKIItoUaeT 6

3a7aHui. BEITONMHIETCA TUCEMEHHO.

2. Kpurtepum oneHku

Kaxxnoe 3amanue KOHTPOIBHOM pabOTHI OLICHUBAECTCS B COOTBETCTBUH C NPUBEICHHBIMU

HIKE KPUTEPUSIMMU:

1.

OneHka KaxJ0ro HyHKTa mnepoBoro 3afaHusa. 0 OGauloB CTaBUTCS 3a HE BBIIIOJHEHHE
3aJaHusl WIK HEe BEpHOE perieHue. | 0ay CTaBUTCS, €CIIM OTBET MOJIyYeH HE BEPHBINA, HO
XOJ] pellleHHs MpaBUJIbHBII U JONylIeHa He Ipy0as BBIYMCIMTENbHAs OlMOKa. 2 Oaiia
CTaBHTCS 32 TIOJTHOCTBIO BEPHOE pPEIICHUE.

Bropoe 3ananue. 0 6aj10B CTaBUTCS 32 HE BBIIOJHEHUE 3aJJaHUs WIIK HE BEPHOE PELICHHUE.
1 Gamn craBUTCS, €CIIM OTBET IMOJY4YeH HE BEPHBIH, HO XOJA PEIICHHsS MPaBUIbHBIA U
JIOIyIIIeHa He Tpy0asi BEIUMCINTENbHAS OMIMOKa. 2 6ajuia CTaBUTCS 3a MOJHOCTBIO BEPHOE
perieHue.

Tpetbe 3ananue. 0 6aUI0B CTAaBUTCS 3a HE BBIINOJIHEHHE 3a/laHHsI MM HE BEPHOE PELICHHUE.
1 Gayn craBHUTCS, €CITU CJAETaH YEPTeX WIIM 3alicaHbl OCHOBHBIC (opmynbl. 2 Oamta
CTaBUTCS, €CIIM OTBET MOJIY4YEH HE BEPHBIH, HO XOJ PEeIICHHs MPaBUWIbHBIA U JOMYIIEHA He
rpy0asi BEIYHCIUTEIbHAS OINOKa. 3 Oaylta CTABUTCS 3a TIOJTHOCTHIO BEPHOE pEIICHHE.
YerBeproe 3amanue. 0 OayuioB CTaBUTCS 3a HE BBHINOJHEHHUE 3a/laHUSl UM HE BEPHOE
pemenue. 1 Oamn cTaBUTCS, €CIIM OTBET MOJY4YEH HE BEpPHBIM, HO XOJ pelleHus
NpaBUIBHBIM M JOMyIeHa He IpyOas BbIYUCIUTENbHAs omMOKa. 2 Oajuia cTaBUTCS 3a
MOJTHOCTHIO BEPHOE PEIICHHUE.

[TaToe 3ananue. 0 GayIOB CTaBUTCS 32 HE BBHIIOJIHEHUE 3aJJaHUS MJIM HE BEPHOE PELICHHUE.
1 Gann craBUTCS, €CIM OTBET MOJY4YEH HE BEPHBIA, HO XOJ PEIICHMs IMpPaBWIbHBIA U
JIOMyIIIeHa He Tpy0asi BEIUMCINTENbHAS OMMOKa. 2 6ajula CTaBUTCS 3a MOJHOCTBIO BEPHOE
perieHue.

[lecroe 3amanue. 0 OamoB CTaBUTCA 3a HE BBIOJHEHHME 3aJjaHUS WIM HE BEpHOE
pemenue. 1 Oamn cTaBUTCS, €CIIM OTBET MOJY4YEH HE BEpPHBIM, HO XOJ pelleHus
NpaBWIbHBIM M JOMYyIeHa He IpyOas BbIYUCIUTENbHAs omMOKa. 2 Oajuia cTaBUTCS 3a
MIOJTHOCTHIO BEPHOE pPEIICHHE, HO HE TIOCTPOCH TpadiK WM TOCTPOSH HE BepHO. 3 Oaria
CTaBUTCS TIOJHOCTHIO BEPHOE PEIIEHUE U BEPHO MOCTPOECHHBIN TpaduK.

Jlanee BCC IMOJTYYCHHBIC 0asInI CKJIaAbIBAOTCA.
KOHTpOJ’IBHaSI pa60Ta CUHUTACTCA HeBbIHOHHeHHOﬁ, €CJIn CYMMApHOC KOJHUYCCTBO

coctasiseT 0-5 6aynios.

KOHTpOJ’IBHaSI pa60Ta BBITIOJTHEHA Ha MOPOroBOM YPOBHE, €CIIM CYMMAapPHOE€ KOJIHNYECTBO

cocrasiseT 6-10 6ayIoB.

KonTponbHas pabora BbIoJHEHAa Ha 0a30BOM YpOBHE, €CIIM CyMMapHOE€ KOJIMYECTBO

cocrtasisieT 11-16 Gayuios.

KonTponbHast paboTa cudTaeTcs BBINOJTHEHHOW HAa TMPOABHHYTOM YPOBHE, €CIIH



CyMMapHO€ KOJIM4ecTBO cocTanisier 17-20 6amnos.

3. kajaa oueHKH

B oOmieil omneHke mo AWCHUIUIMHE Oajulbl 32 KOHTPOJBHYIO PabOTy Y4YUTHIBAIOTCS B
COOTBETCTBUHM C NpaBUIaMU OajIbHO-PEUTUHTOBOW CHCTEMBI, NPUBEACHHBIMU B pabouei
Iporpamme AUCIUIUINHBL.

4. TlpuMep BapHaHTAa KOHTPOJILHOI PadoThI

Bapuanr 24.

1. Janel Bepmmusr Tpeyroabanka ABC: A(16;3), B(-8:10), C(-12;7).
Crenats "weprex u HafiTH:

1) muny u ypasuenns cropousl BC, 5 3x-4y 640

2) ypasuenune u gmuny seicotel AD, 20; 4x+3y-73-0

3) ypaeuenne mMequanst BM, x4 2y-12=0

4) ypasnenue 6uccexkrpucel BN.  11x-+2y 180

2. Moryr m npssie 5z +3y—1 =0 u 3z — 5y +3 = 0 cnyxxute mparonaasmu pomba?
i B

3. Haiitu paccrosmue ot 1. B(3,0,-1) no npamoii I: 5 = yz—l =L 2

4. Onpe gemmTh, npu Kakux | u m mwiockoetd 2z +ly+3z—1 =0umz—6y—6z+5 =0
napajiienbel. m =—4, [ =3

5. Cocrapurh ypaBHeHHE ILIOCKOCTH, npoxoismeii wepes . M(1; 2; —3) napaiesnao
PAMBIM ’%1 = % = ZTTT, :’qﬂ = 3‘% = Z_Lf Ix+11y+5H2-16=0

6. [IpuBecTH K KAHOHHUECKOMY BHIY M HOCTPOUTL KpuBYIO 912 +4y? +18x— 24y +9 = 0.
(@+1)? | w=3? _ 4

4 a



