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1. Mecrto nucuumanHel B ctpykrype OOIIL
JIMCIUIIINHA OTHOCUTCS K 00s3aTCIIBHOM YacTH.

Koa mucuummnet 51.0.03 «Anrebpa u reomeTpusi»

Ne
Bapu
aHTa

MecTo IMCHUIVIMHBI B y4e0HOM
1JiIaHe o0pa3oBaTeIbLHOI
NPOrpamMMbl

CTaH}IapTHLIﬁ TEKCT JJId aBTOMATHYECCKOI' 0

3ano/iHeHUus B KOHcTpyKTOpe PII/{

1 biok 1. Jucuurnmuuel (MOIYIH)
O0s3aTenpHas 4acTh

Hucuuniuna b1.0.03 «Anrebpa u reoMeTpusd» OTHOCUT(
obsa3arenpHoil uyactu OOIl HanmpaBieHHS HOATrOTO!
01.03.02 Ilpuxnaonas mamemamuxa u UHHOPMAMUKA» .

2. Tlnanmpyemble pe3yJabTaThl 00y4YeHHs MO JUCHHUILIMHE, COOTHECEHHBIE ¢ IUIAHMPYEMbIMH
pe3yIbTaTaMHU 0CBOCHHs 00pa30BaTe/IbHON NPOrpaMMbl

IInanupyemMble pe3yJibTaThl 00y4eHHs M0 AUCHUILINHE (MOAYJII0), B HaumenoBa
(I)OpMpreMble COOTBETCTBHHU C MHAUKATOPOM JTOCTHKCHHS KOMIICTCHIIUA HHEC
KOMIETeHIUH HHauKaTop 10CTHKEHUS Pesy.IbTATE! 06y deHHs ONCHOHOI'0
KOMIIETEHIIUH cpeacraa
YK-1 VYK-1.1. 3Haer nmpunmunel coopa, | 3HaeT 0a30BEBIE TUNBL | 3amaun
Crniocoben orbopa u 00001IeHus | anredOpamdecKux 00BEKTOB,
OCYIIIECTBIISIT nHpopMaIuu OCHOBHBIC METOIBI  JIMHCHHON
TIOHCK, anredpsl, AHAJIN THIECKOH
KPUTHYECKUI TeOMETPUH, BBICIIEH anreOpsl,
aHaIM3 ¥ CHHTE3 JJIEMEHTOB a0CTPAaKTHOW aJreOphl
nH(pOpMAaITUH, VK-1.2. Vmeer COOTHOCHTHL | YMeEeT CBOAUTHL anrebpamdeckue | Tect,
MIPUMEHSATH Pa3HOpOIHBIE SIBIICHUS M | 33J]a9d K TOACYeTy OOBEKTOB | 3ajadu
CHCTEMHBIM IOIXOJ| | CUCTEMATH3HPOBATh MX B paMKax | 0a30BbIX  THIIOB,  BBINOJIHSATH
TUTS peuieHus | u3OpaHHBIX BUJOB | TIpeoOpa3oBaHus B Pa3NHIHBIX
MOCTaBJICHHBIX npodeccHoHabHON AeATSIHPHOCTH | 3aJadax  JIMHEHHOW  anreOphl,
3amaqy AHATUTUIECKOH FeOMETPHH,
BEICIIEH  anreOphl, HJIEMEHTOB
a0CTpaKTHON anreOphl

VYK-1.3. Hmeer mnpakTtudeckuii | BirameeT ommbITOM MCIONB30BaHUSA | 3amay,

OITBIT paboTs C | OCHOBHBIX METONOB JIMHEHHOH | KOHTPOJIBHBI

HH(OPMAITHOHHBIMA anreopesl, AHATMTHYECKON | € paboThI

WCTOYHWKAMH, OIBIT HAYyYHOTO | TEOMETPHH, BBICIIEH anreOpsl,

MOWCKa,  CO3JAaHHS  HAYYHBIX | DIIEMEHTOB aOCTPaKTHOM alreOpbl

TEKCTOB.

OIIK-1 OIIK-1.1.: 3Haer OCHOBHBIE | 3HAeT OCHOBHBIE TIOHATUS M | TecT, 3amaun

MONIOKEHNSI W KOHIENIIMU B | PE3YNbTaThl JHMHEWHOW anreOpsl,

Criocoben o0lacTh  MaTeMaTHYeCKHMX ¥ | aHATUTHYECKOU FEOMETPHH,
HPHUMEHSATH €CTeCTBEHHBIX  HAyK, 0a30BbIe | BBICIIEH anreOphl, DSJIEMEHTOB
dyHzaMentanbHple | TEOPHH M MCTOPHM  OCHOBHOTO, | aOCTPAKTHO¥ ajreOpsl

SHAHHS, TEOPUH KOMMYHHKAIIUH, 3HAET

OCHOBHYIO TEPMHUHOIIOTHIO
MTONTyYeHHBIS B ;

OIIK-1.2: VYwmeer ocymIecTBIATh | YMeEET pemaTh OCHOBHBIEC 3amadu | Tect, 3amaun
obnact MEPBUYHBIA  CcOOp ¥  aHaluu3 | JIMHEHHOU anreoOpsl,
MaTEMaTHICCKUX M | maTepuarna, WHTEPHPETUPOBATh | AHATUTUYECKON FEOMETPHH,

(nmn) pasmuvHbIe MaTeMaTH4YecKue | BBICIICH anreOpsl, abCTpakTHOM

eCTeCTBEHHBIX 00BEKTHI anredpsl

HAyK, u | OIIK-1.3.: HMmeer npaktudeckuil | Imeer  mpakTuueckuil — OmBIT Tecr,

HCTonb30BaTh ux g | OUPIT  PabOTBL € PCIICHHEM | MCIIONB30BAHMS amnmnapara 3a/1a4d,
. | craHmapTHBIX MaTeMaTUYeCKUX | anreOppl W TEOMETPUH  TPU | KOHTPOIHHBI

npohecCroHaTbHON

3aa4 W TOpPUMEHSET €ro B | PEIIEHUH MPAKTHUUYECKUX 3a]a4 € paboThI
ACATENEHOCTH npodeccHoHaTbHON




| JACATCIBbHOCTH.

3.CTpyKTYpa M cojep:KaHue TUCIHUIIHHBI

3.1. Tpyn10eMKOCTh TUCHUTLIHHBI

Ounasi popma o0yuenust

O0mas Tpy10eMKOCTh

18 3ET

YacoB no yue0HOMY MJIaHY 648
B TOM YHCJIe

ayIuTOpHbIE 3aHATHS (KOHTAKTHas padoTa): 150
- 3aHATHA JEeKIMOHHOI0 THIIA 96
- 3aHATHSA CEMHHAPCKOro THIA 48
-TeKyuii KoHTpoJb (KCP) 6
CaMOCTOsITeJTbHAsI padoTa 390
IIpome:kyTOUHAsI aTTeCcTANMSA — IK3aMEH 108

1 cemecTp

Ounasi popma o0yuenust

Oo0mas Tpy10eMKOCTh 6 3ET
Yacos no yueOHOMY ILTaHY 216
B TOM YHCJIe
ayIMTOpHbIE 3aHATHS (KOHTaKTHas padoTa):
- 3aHATHS JIEKIIUOHHOI0 THIIA 32
- 3aHATHS CEMHUHAPCKOr0 THNA 16
- Tekynmii koutpoJs (KCP) 2
caMoCTosITeJIbHasl padoTa 130
IIpoMesxyTouHas aTTecTAlMS — IK3aAMeEH 36
2 cemecTp

Ounas ¢popMma o0yueHus
OO0uas Tpy10eMKOCTh 53ET
YacoB no yueoHOMY MJIaHy 180
B TOM 4HCJIe
ayIMTOpPHbIE 3aHATUS (KOHTAKTHasi padoTa):
- 3aHATUSA JIEKIMOHHOI0 THIA 32
- 3aHATHSA CEMUHAPCKOI0 THIIA 16
- TeKymuii KoHTpoJb (KCP) 2
caMocTosiTe/IbHAs padoTa 94
IIpoMesxyTouHas aTTecTAlMS — IK3aAMeH 36
3 cemecTtp

Ounas ¢popMma o0yueHust
OO0mast Tpy10eMKOCTh 73ET
YacoB 1o yuedHOMY ILIaHY 252
B TOM 4HCJIe
ayIMTOpPHBIE 3aHATUS (KOHTAKTHAsI padoTa):
- 3aHATUSA JIEKIIMOHHOI0 TUIIA 32
- 3aHATHSA CEMHHAPCKOr0 THIA 16
- TeKylmii KoHTpoJb (KCP) 2
camocTosiTe1bHas padora 166
IIpoMe:kyTOuHast aTTeCTALUSA — IK3AMEH 36




3.2. Conep:xanue THCHUTNTHHBI

Yacos

B ToM uncie

KonraktHas pabora
(pabota BO

B3aMMOJIEHCTBHH C
HaumenoBaHnue 1 kpaTkoe coiepkaHue pa3/IelioB U TeM TUCIHUILTUHBL,

N MIpenogaBaTesieM), 4achl
(hopMa MPOMEKYTOUHOU aTTECTALNH 110 TUCIUILTIHE

Cemectp

n3 HUX

Bcero

SAHATI

JIEKLIMOHH

AT

CEMHHAPC

KOrQ TU1MAa

Bcero

CamocrosiTensHast padoTa
obyuaromerocs

Heasbie yucaa. Jemumocts. HOJI. Tlpocteie uncna. beckoHeYHOCTh MHOXKECTBA
npocThix yncesl. OCHOBHas TeopeMa apupMeTrku. CpaBHUMOCTb IIETBIX YHCEIT
10 33a1aHHOMY MozyIto. Kitaccel BeraeToB*. ApudMerrka BEIYETOB*.

25

()]

N

~

-
oo

KoMmiekcHbIe uncia. Anredpandeckas ¥ TPUTOHOMETPHUECKas hopma 3arucH
KOMITIEKCHBIX unces. CompsbkeHHbIe yncia. HepaBeHCTBO TpeyroibHUKA.
®opmyna MyaBpa, KOpHU U3 eAMHHMIBI. Perenne anredpanvyeckux ypaBHEHHIA
3-ii 1 4-ii cTeneHen™**.

23

18

I'pynnel, Koabua, noas*.Ilonsrue anredpandeckoii onepauuu. [lomyrpymma,
rpymnmna. CuMMeTpudeckas rpynna (Ipymma noJCTaHOBOK), IPYIINAa BEIYETOB 110
3apanHoMy Moxayimio. Komnbro. Tlone. [Ipumeps! YMCIOBBIX KOMEI U MTOJEH.
Komnb1o Bbrueros. TeopeMa: KOIbLIO BBIYETOB 110 MOIYIIO N SIBJIAETCSA MOJIEM
TOTJia ¥ TOJIBKO TOrza, korga N — npocroe. Ilonstue nzomoppusma
anredpanyecKux CHCTEM.

25

18

Ko/1b110 MHOT04/1€HOB Ha/I 32JaHHBIM KOJbLOM (1071eM). J{enuMocTs B
konbiie MHOrowienos. HOJI. B3aumuo npoctsie MHOrowieHsl. HenmpuBogimelie
MHOTOWIEHbI HaJ nosieM. Pa3iojkeHne MHOrowIeHa Ha HEMPHBOIUMBIE.
[IpomsBogHast MHOrowIeHa. Beinenenue kpaTHeIX MHOXHUTENEH. OCHOBHAs
Teopema ajreOphl HaJl MOJieM KOMIUIEKCHBIX YHCel (C I0Ka3aTelIbcTBOM ™ ¥).
®opmynbl Buera. MuTepnossiinonnstii MHorouneH. Teopema HITypma**.
Henpusomumbie MHorounensl Hax Z u Q. IlpusHak Dii3eHreliHa
HenpuBoxuMocTtd Haja Z. Anropurwm lllyoepra—KpoHekepa paznoxeHus
MHOTOYJIEHa Ha HEMPUBOANMBIC MHOKHUTENN HaL Z**,

24

18

Kosabuo maTpui Hajx 3aJaHHBIM KOJbIOM (Io1eM). Onepanuy ¢ MaTpUIIaMH.
Cucrembl TUHEHHBIX ypaBHeHHH. Metop ["aycca nx pemernns. Ero
TpyAOeMKOCTs. MaTpudHas nHTepnpeTanus Meroaa ['aycca. LU-
pasnoxenue™*. DKBUBaJICHTHBIE MaTpHUIEL. CKeJeTHOE pa3sioKeHne™ ™.
OO6patHas MaTpuma.

22

18

BekTophbl Ha M10CKOCTH U B pocTpaHcTBe. OTepaliy ¢ BEKTOpaMH.
KommneapHsie 1 KOMIUTaHApHbBIE BEKTOPHI. ba3uc Ha MII0CKOCTH 1 B
npocTpaHcTse. JlekapToBa MpsiMOyronbHas ¥ aQGpuHHAS CHCTEMBI KOOPIUHAT.
Jlenenue oTpe3ka B 3alaHHOM OTHOMLIEHHUH. LIeHTp TsShKecTH cucTeMsl
MaTepHanbHbIX Touek. [lomsapHas, mumHapHYecKas u chepruieckast CHCTEMbI
KOOpJIMHAT.

20

18

CkaJjisipHoe, BeKTOPHOE, CMeIlIaHHOe MPON3BeleHUsI BeKTOpoB. CKasipHOE
MIPOU3BEICHUE TEOMETPUIECKUX BEKTOPOB U €T0 CBOKHCTBA. BrIparkeHne
CKaJIIPHOTO TIPOU3BENICHUS B IPSIMOYTOIBHON M ITPON3BOIILHON ahhHHHOMN
cucTteMe KoopAauHaT. BekropHoe npousBeneHue. Ero cBolcTBa, BBIpaKEHHE
yepe3 koopauHatel. CMemanHoe nponsBeaenue. Onpenenurenu 2-ro u 3-ro

20

18

4




nopsAJaka, ux I‘eOMCTpI/I"IeCKI/Iﬁ CMBICII.

Jluneiinoe (BEKTOPHOE) MPOCTPAHCTBO HaJ NojaeM. [IpuMepsl: IPOCTPaHCTBO
T€OMETPUUYECKHUX BEKTOPOB, MIPOCTPAHCTBO PaJNyC-BEKTOPOB, apUPMETHIECKOEe
MIPOCTPAHCTBO HaJ rojieM F, mpocTpaHcTBO MaTpuIl Hax noseM F, mpoctpaHcTBO
MHorowieHoB. [Ipocreiinime cinencTBus u3 akcroM. JIuneitHas obonouKa.
JIuneiinas 3aBUCMMOCTb. DKBUBAJIEHTHBIE CHCTEMBI BEKTOPOB. Teopema o
3ameHe. KoneunoMepHble 1 OeCKOHEUHOMEPHBIE JINHEWHBIE TPOCTPaHCTRA.
Pa3zmepHOCTh 1 6a3uc uHEHOr0 pocTpaHcTBa. KoopauHaTh BEKTOpa B
6azuce. M3omopdusm nuneitHbIx npoctpancTs. [TonsTre 06 adhdurHOM
IIPOCTPAHCTBE.

23

18

Teopus cuctem auHelHbIX ypaBHeHmil. Teopema Kponekepa—Kanemnu. /[ga
croco0a 3aaHus IMHEWHOT O TOANPOCTPAHCTBA, (PyHIaMEHTAIbHAS CUCTEMa
pelIeHnd CUCTEMBI JTMHEHHBIX ypaBHEHUI. MHOXXECTBO pElIeHUN CUCTEMBI
JIMHEWHBIX YpaBHEHHUH, JIBa Crioco0a 3aaHusl TMHEHHOr O MHOr000pasusl.

20

18

IIpsmble ¥ uIOcKOCTH. Pa3nuuHble BUABI 3a1aHUS IPSIMBIX U IUIOCKOCTEH,
TEOMETPUUECKHUI CMBICI KO PHUIMEHTOB. B3anMHOe pacrosiokeHne NpsiMbIX |
IUTOCKOCTEH. 3a/1aun Ha HAXOXKACHUE PACCTOSIHUM U YTIIOB MEXKAY NPSIMBIMU U
IUIOCKOCTSIMH.

15

13

Onpenenureib (1eTePMUHAHT) MAaTPULLI U ero cBoiicTBa. Teopema Jlamaca.
Tpu Touku 3penus Ha onpeaenureny. [Ipasuno Kpamepa. O0paTHast MaTpuIia.
Perienrie MaTpu4HbIX ypaBHeHHH. Teopema 00 YMHOXKEHUH ONPeIeIUTENCH.
®opmyna bune—Komm**.

24

22

CyMMBI NOANIPOCTPAHCTB, 6a3KC U Pa3MEPHOCTh CyMMBL. [IpsiMast cymma.

20

18

M3MeHeHHe KOOPAMHAT BEKTOPA NPH 3aMeHe 6a3uca u npu adhGuHHOM
npeoOpa3oBaHuu.

20

18

B T.4. TeKkyuii KOHTPOJIb

HpOM €XKYTOYHAA aTTeCTAlUsA: IK3aMEH

JluHeiliHbIe 0TOOpaKeHUA (OIIEPAaTOPHI), NIEHCTBUS C HUMH, UX MAaTPHUIIBL.
V3smeHeHne MaTpHIIb! IMHEHHOT0 0TOOpaskeHNsI IPH U3MEHEHHU 0a3HCOB.
DKBUBaJIEHTHbIE MATPUIIBL. S11po, 00pa3, paHr, AeeKT JINHEHHOTO
0TOOpaKEeHHSI.

29

23

JluHeliHbIe MpeoGpa3oBaHUs BEKTOPHOTO MPOCTPAHCTBA, TIOZO0HE MaTpPHIL.
WuBapuanTHBIE OANpOCcTpaHcTBa. COOCTBEHHBIE BEKTOPHI U YHCIA.
XapakTepucTHIeCKUiT MHOTOWIEH JIMHEHHOr0 TIpeodpa3oBanus. BeipakeHue ero
K03 PUIHEHTOB Yepe3 dIIeMeHThl MaTpHIbl. TeopeMa O CyIecTBOBaHUH
COOCTBEHHOI'O BEKTOpa HaJ MOJIEM KOMIUIEKCHBIX YHCEN U €€ BELIECTBEHHBIIN
aHasor. Teopema ['amuinbToHa—K351m. MUHUMAaNIbHBIN aHHYAUP YOI
MHOTO4JIEH npeobpa3oBanus (MaTpuibl). KopaanoBa popma THHEHHOTO
npeobpa3oBanus (MaTpuilsl). OyHKIMH OT THHEHHBIX IpeoOpa3oBaHuil (OT
Matpuir)**.

33

10

23

Bununeiinpie U nojsyropaiuHeiinbie GyHkuuu (GopMer) 1 UX MaTPHUIIEL.
Ksanppatuansie ¢pynknmm. Vi3sMeHeHHe MaTPUITBI OMIIMHEHHOHN 1

MOy TOPAIMHEWHOH (PYHKIMU TIpH m3MeHeHuH Oa3nca. KoHrpy>HTHEBIE
Matpuiel. CuMMeTpudHbIe 1 S)pMUTOBH pyHKIMU. Teopema Jlarpamka u Sxodu
0 MIPUBEJCHUN CUMMETPUIHON 1 SpMUTOBON OMIMHEHHON (QyHKIINU K
KaHOHHYEeCKoMY Buay. Paznmoxenne Xomenkoro**. 3axon naepuun. Kpurepwmii
CuiibBecTpa HOMOKHUTENLHON ONIPEeTIeHHOCTH.

41

11

16

25

EBknunoBel M yHuTapHbIe NpocTpancTBa. Hepasenctso Komm—
BynsikoBckoro-IlIBapma. HepasenctBo Tpeyronbuuka. Teopema ITudaropa.
JIunelinas HE3aBHCUMOCTb OPTOTOHAIBHONW CUCTEMBI HEHYIIEBBIX BEKTOPOB.
3anuch CKaJIIPHOTO MTPOM3BEACHUS Yepe3 KOOPIMHATHI B ITPOU3BOILHOM,

39

11

16

23




OPTOTrOHAIFHOM M OPTOHOPMHpPOBAaHHOM Oa3ucax. [Iporecc opToronanusanym
I'pama—IIImunra. QR-paznoxenne MaTpunbsl**. MI30Mop(hU3M YHUTAPHBIX
npocTpaHcTB. HaxoxeHne rceBopenieHnsi HECOBMECTHBIX CHCTEM JIMHEHHBIX
ypaBHEHHH (METO/I HANMEHBIINX KBaApaToB).l eoMeTpruuecKuii CMbICHT
onpenenurens. HepaBeHcTBO Anamapa.

B T.4. TeKymmii KOHTPOJIL 2

IIpomeskyTOuHAas aTTecCTAlNA: IK3aMeH

JIuHeiiHble Mpeodpa3oBaHus eBKJIWAOBBIX H YHHTAPHBIX MPOCTPAHCTB. 3 43 8 4 12 31
CBsI3b JIMHEHHBIX TPeo0pa3oBaHnil N OMITMHEHHBIX QYHKINI B YHUTapHOM
npoctpascTe. ConpshkeHHOE IpeoOpa3oBaHue, CBOMCTBA ONepaluu
conpspkenus. HopmanbHoe mpeoOpa3oBaHue YHUTApPHOTO IPOCTPAHCTBA,
CYIIECTBOBAaHUE Y HEro Oa3uca U3 COOCTBEHHBIX BEKTOPOB. Kommekcudukanus
eBKIMJI0Ba IpocTpaHcTBa. Teopema Lllypa. Teopema o HopMaIbHOM
npeoOpa3oBaHUU €BKJIUI0BA MIPOCTPAHCTBA. Y HUTAPHbIE U OPTOTOHAJIbHBIE
npeoOpazoBanus. ConpspkeHHbIE M CHMMETPHYHBIE TPe00pa3oBaHusI.
HeotpunatensHoe caMoconpskKeHHOe IpeoOpa3oBaHue, U3BIEUCHUE
KBaJJpaTHOTO KOpHS U3 Hero. [IpuBeneHne KBaipaTHIHOH ()OPMBI K TJIaBHBIM
0CSIM M CIIEKTPAIbHOE PA3JIOKEHHE CUMMETPHYECKUX Matpuil. OJHOBpEMEHHOE
NpUBEJICHUE Mapbl KBAPATUUHBIX (POPM K KaHOHUUecKoMY BUIy**. [TonspHoe n
CHHTYIISIPHOE Pa3JIOKEHUs] MaTpuI**.

KpuBbie u moBepXHOCTH 2-T0 MOPSAKA. DJUIUIIC, THrepOona, napadosia. 3 48 8 4 12 36
[unuHapuYeckre 1 KOHUYECKHE TIOBEpXHOCTU. [I0BepXHOCTH BpallieHusI.
[ToBepxHoCTH 2-TO NOpsAaKa. AdpuHHas KiaccuUKalns KPUBBIX U
MOBEpXHOCTEH 2-T0 mopsiika. B3anMHoe pacnonoxeHue npsiMoi U TOBEPXHOCTH
2-ro mopsaxa. LleHTp, acHMITOTHYECKHE HANPAaBJICHUs, TUaMETPaJIbHbIE
wiockocTd. OpToroHanbHas KacCH(UKALUA KPUBBIX M IIOBEPXHOCTEH 2-T0
nopsaka. VIHBapuaHThI U OJIyHHBAPHAHTEL

I'pynnsi. Teopema Konu. L{ukimiueckue rpymibl ¥ UX MOArpyIisl. Pazouenue 3 49 8 4 12 37
IPYIIbI HA CMEXHBIE Kilacchl, Teopema Jlarpanyka. HopManbHblil JennuTenb.
dakrop-rpynma. ['omomopdusm rpymmn. CBsi3b HOpMaJbHBIX JIeTUTENeH ¢

roMoMophHuU3MaMu.

Koabua. Maeansl B Konbllax U UX CBSI3b C TOMOMOP(QHU3MaMHL. 3 40 6 3 9 31
Moas. Xapakrepucruka nojst. KoHeuHble MoJisl, YUCIIO JIEMEHTOB B HUX. 3 34 2 1 3 31
B T.4. TeKkyIMii KOHTPOJIb 2

HPOM €XKYTOYHAA aTTeCTAlUsA: IK3aMEH

TeKYH_IHﬁ KOHTPOJIb YCIICBAEMOCTH PCAIM3YCTCA B Q)opMax OIIPOCOB Ha 3aHATHAX CCMHHAPCKOI'O
THIIA,) KOJJIOKBUYMaX.

[TpomexyTouHast aTTeCTalUs MPOXOAUT B TPAAUIIMOHHOM (popme (3K3amMeH).

4. Y4yeOHO-MeTOaUUYECKOE OOecTieueHHe CAMOCTOATEIbHOI padoThl 00y4aroImMXCs
CamocrosTenbHas paboTa CTyJIeHTa MPU U3YYEHUHM TUCHMIUIMHBI «AJreOpa U reoMeTpusi»
BKJIIOUAET BBINOJHEHUE 33JaHUM I0J] KOHTPOJIEM IPENOJABaTelsl, PEIICHHE IOMAallHUX
3aJlaHUui ¥ TIOJTrOTOBKY K 3K3aMeHY. {1l CaMOKOHTPOJIA y CTYyAE€HTa UMEETCSI BO3MOKHOCTh
YIaJI€HHOTO TECTHPOBAaHMsI IO AMCTaHLMOHHOMY JIEKIMOHHOMY Kypcy 3osoteix H.IO.,
CumopoB C.B. Anrebpa u reomerpus. DJEKTpOHHO-ympaBisiemblid kypc. 2017. https://e-
learning.unn.ru/ .

[Ipy BBIOJHEHUH CAaMOCTOSITENbHON pPabOTHI CTyJIEHTaM PEKOMEHJYeTCsl HCIOJIb30BaTh
KOHCIIEKTBHI JIEKIUH, a TaKKe peKOMEHIYeMYyIo B 11.6 uTepatypy:



https://e-learning.unn.ru/enrol/index.php?id=827
https://e-learning.unn.ru/enrol/index.php?id=827

OcHoBHas nuteparypa: 1. bexknemumes /I. B. Kypc ananuTrueckoil reoMeTpuu U JMHEWHON
anredper. — M.: @usmarmaut, 2007. https://e.lanbook.com/book/58162; 2. Kypomr A.I'.Kypc
BBICILIEHN CIl6.:  Jlamp, 2003.  https://e.lanbook.com/book/30198;
3. bexnemumesa JI. A., ITerposuu A. 1O., Uybapos . A. CO0pHUK 3a/1a4 IO aHATUTHIECKON

anreOpel.  —

TeOMETPHH U JMHEHHOH anredpe. — M.: @usmariur, 2004. https://e.lanbook.com/book/72575.
HononuurensHas nuteparypa: 1. Unbun B. A., Io3usak O. I'. Jluneiinas anredbpa. — M.:
dumsmariur, 2007.https://e.lanbook.com/book/2178; 2. Wapur B. A., Tlosusk D. T.
Ananutnueckas reomerpus. — M.: ®@usmartnur, 2007.https://e.lanbook.com/book/2179; 3.
[IpockypsikoB U. B. C6opHuk 3anau no nunerHoi anredpe. — CIIO.; M.; Kpacnonap: Jlans,
2010.https://e.lanbook.com/book/529; 4. damgmees /. K., Comunckmit WM. C. 3amaum 10
Beiciieit anredpe. — CII6.: Jlans, 2008.https://e.lanbook.com/book/399; 5. Hkpamos X.

J1. 3agauaunk
https://e.lanbook.com/reader/book/165/
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KOHTpOJ'IBHBIG BOIIPOCHI W 3aJaHuA JJId MNPOBCACHUSA TCKYIICTO KOHTPOJA U HpOMC}KYTOLIHOI\/'I

aTTeCTaIliy 110 UTOTaM OCBOCHUS JUCIHILINHBI TPHBEICHBI B 11. 5.2.

5. ®oHJ OLIEHOYHBIX CPEICTB JIJIsI MPOMEKYTOYHON ATTECTANMH MO TUCHUTIIIHHE (MOIYJII0),

BKJIFOYAIOII M

5.1.0nucanue mxajn Ol cHUBAaHUA PE3yJabTAaTOB oﬁyqemm o TMCIHMIIJINHE

YpoBenb Il kaJja oneHnBanusi chOPMUAPOBAHHOCTH KOMIIETeHIMIT
copmupoBaH
HOCTH HEY/IOBJICTBO | YIOBJIETBOPH
MJ10X0 X0pouIo 04YeHb XOPOIIO0 OTJIMYHO TPEBOCXO0HO
KOMﬂeTeHuﬂﬁ PUTEJIBHO TEJBbHO
(nHAMKATOpa
AOCTHKCHHS He 3aureno 3a4yreHo
KOMIIeTeHI M i)
OtcyrcTBHE
3HaHUI
YpoBeHb YpoBeHb
TEOPETHIECKO . .
YpoBenb MuHuManbHO | 3HAaHUM B 3HAHHUH B YpoBeHb
romarepHana. N Ny o
3HaHUH HWXKE | JOIYCTHMBIH | oObeMme, o0beme, 3HaHU B YposeHb
MUHUMAJIb- OBEHb COOTBETCTB COOTBETCTB obbeme 3HaHUH B
Heso3moxxHOC M N o o ’
Th OLEHUTS HBIX 3HaHHUIL. €M IIporpaMme €M IIporpaMme COOTBETCTBYIO | o0BbeMe,
3HaHuA HONEOTY TpeOOBaHUIA. JonymeHo TIOAT OTOBKH. MOATOTOBKH. ieM IIPEBBIIIAIOLIE
S~ Wmenu mecto | MHOTO JonymeHo JonymeHo porpamMme M OporpamMmy
BCIEIICTBHE rpyosie HETpyObIX HECKOJIbKO HECKOJIBKO MO/ATOTOBKH, MOATOTOBKHU.
oTKasa OILIMOKH. OILIMOKH. HerpyosIx HECYIIECTBeHH | 0e3 OIMOOK.
ommodok BIX OHINOOK
oOyyaromieroc
ST OT OTBETa
OtcyrcTBHE Ipu pewennu | [Iponemonctp | Iponemoncrpu | Ilpomemonctpu | IIpopemonctp | Tlpomemonctp
MHHUMAJIb- CTaHIApPTHBIX | MPOBAHBI pOBaHBI BCe pOBaHBI BCe UpPOBaHbI BCE HpPOBaHbI BCE
HBIX YMEHHH. | 3a7ad4 He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HeBozmox- HPOJEMOHCTD | YMEHHS. YMEHUSL. YMEHUSL. yYMEHUs,pelie | yMeHws,
y HOCTb HPOBAHBI Pemienst Pemiens! Bce Pemens! Bce HBI BCE pelleHbl Bee
MEHHUS
OLICHUTH OCHOBHBIE THUIIOBEIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HaJINIHue YMEHHUS. 3a/]a4m C 3aa4n C 3aJa4H. 3aa4 C 3a7aqn.
YMEHUH HETpyOBIMH HerpyobIMU BrimomnneHs! Bce | OTASTBHBIMU BeimonHensr
BCJIICACTBUE Hwmenu mecto OIIIHOKAMH. OIIIHOKAMH. 3aJlaHus, B HECyIIeCT- BCE 3aJIaHUA,
oTKa3za rpyosIe Brmmonnenst Brimossens! Bce | moaHOM BEHHBIMHEZIOY | B



https://e.lanbook.com/book/58162
https://e.lanbook.com/book/30198
https://e.lanbook.com/book/72575
http://www.lib.unn.ru/php/details.php?DocId=364247
http://www.lib.unn.ru/php/details.php?DocId=364247
https://e.lanbook.com/book/2178
http://www.lib.unn.ru/php/details.php?DocId=341821
http://www.lib.unn.ru/php/details.php?DocId=341821
https://e.lanbook.com/book/2179
http://www.lib.unn.ru/php/details.php?DocId=438061
http://www.lib.unn.ru/php/details.php?DocId=438061
https://e.lanbook.com/book/529
http://www.lib.unn.ru/php/details.php?DocId=444431
http://www.lib.unn.ru/php/details.php?DocId=444431
https://e.lanbook.com/book/399
https://e.lanbook.com/reader/book/165/

00ydJalomero- | OIMOKH. BCE 3a/IaHU, 3a1aHusl, B 00beMe, HO eTaMmy, HOJTHOMOOBEM
s OT OTBETa HO HE B HOJTHOM HEKOTOpBIE C BBIIIOJIHEHBI e 6e3
HIOJTHOM 00beMe, HO HeI0ueTaMH. BCE 3a[aHHs B | HEIOYETOB
o0BbeMe. HEKOTOpBIE C HOJTHOM
HEJ0YeTaMIL. obbeme.
OrcyrcrBue Ipu pereHnu
BJIaJICHUS crangaptaeix | Mmeercs IIponemoncr- IIponemoncTpu I
POIEMOHCTD
MaTepHaioM. | 3ajad He MHHHMAJIBHEL | PUPOBAHBI POBaHbBI ipoBatsI ITponeMoHCTp
Hepo3moxHOC | nmponemonctp | ¥HHabop 0a3oBbIC 0a3oBbIC — HpOBaH
Tb OLICHUTh HPOBAHBI HABBIKOB JUISl | HaBBIKHIIPH HaBBIKUIIPU S TBOPYECKHU
HaJIM4Ue 6a30BbIC pelLIeHUs peleHnH peleHuH HOIXO0X K
HaBbiku HeCTaHJapTH
HaBBIKOB HABBIKM. CTAQHJAPTHBIX | CTaHIAPTHBIX CTaHJapTHBIX bIX 3802 663 pelIeHunto
BCJIE/ICTBHE 3aj1a4 ¢ 3aja4 ¢ 3amaq Oe3 HeCTaHJapTH
OTKa3a Nwmenu Mecto | mexoropbiMu HEKOTOPBIMH OmMOOK 1 oumOoK 1 BIX 3aJ1a4.
obyuatomeroc | rpyobie HeJJ0YeTaMH. HeJoYeTaMu HEI0YETOB. HEAOHCTOB.
51 0T OTBETA OmmnOKH.
Ikaa oueHKH NPHU NPOMEKYTOYHOM aTTECTALUHN
Ounenka YpoBeHb IOAT0TOBKH
Bce komnereHnuu (4acT KOMIIETEHIINIT), Ha (OPMHUPOBAHHUE KOTOPHIX
IIpeBocxoxHO HarpaeJieHa TUCHUIUIMHA, COPMUPOBAHBI HA YPOBHE HE HUKE
«IIPEBOCXOIHO»
Bce kommereHnuu (YacTd KOMIIETEHIMI), Ha (HOPMHPOBaHHE KOTOPBIX
OT1nu4aHO HarpaBlieHa JUCIUIUIMHA, ¢(OPMUPOBAHBI Ha YPOBHE HE HMKE «OTIUYHON,
Opyu ATOM XOTs Obl OJHA KOMIIETeHIMs c(opMHpOBaHa Ha YpPOBHE
«OTIUYHO»
Bce komnereHuuu (4acTH KOMIIETEHHHMH), Ha (OPMHUpPOBAHHE KOTOPBIX
3a4TEeHO0 Ouenb xopo1Io HalpaplieHa JUCIMIUIMHA, C(OPMUPOBAaHBI HAa YPOBHE HE HIKE «OYCHb
XOpOLIO», IPU 3TOM XOTs ObI O/IHA KOMIETeHIUs cC(QOPMHUPOBaHa Ha YPOBHE
«OYEHBb XOpOLIO»
Bce kommereHnuM (YacTH KOMIIETEHIMH), Ha (HOPMHPOBaHHE KOTOPBIX
Xopomio HalpaBlieHa JUCLUUIUIMHA, C(OPMUPOBAHBI HA YPOBHE HE HIKE «XOPOIION,
OpyU ATOM XOTs Obl OFHA KOMIIETeHIHMs c(opMHpOBaHa Ha YpPOBHE
«XOpOoLIO»
Bce xomnereHuuu (4acTH KOMIIETEHIMH), Ha (OPMHUpPOBAHHE KOTOPBIX
YV 10BIIETBOPUTEIIBHO HampaplieHa WCIMIUIMHA, C(OPMUPOBAHBI Ha YPOBHE HE HHXKE
«YIOBJIETBOPUTEIBHO», TPH OTOM XOTS OBl OOHA KOMIICTCHIIUS
chopMupoBaHa Ha YPOBHE «YIOBIECTBOPHTEIHHO»
Xors Obl omHa ~ KOMIIETeHIMS  cPopMHUpoBaHA  HAa  YpOBHE
HeynosnerBopurenbsHo «HEYIOBIICTBOPUTEBHOY», HU OJIHA M3 KOMIIETCHIMI He c(hOpMHUpOBAHA HA
HE3AHTCHO YPOBHE «ILTOXO»
[Toxo Xots ObI OTHAa KOMITETEHIINS C(POPMHUPOBaHA HA YPOBHE ILTOXO

Dk3ameHsl B 1, 2, 3 cemecTpax

IIpeBocxonHo

CBOOOIHOE BIIAJICHNE OCHOBHBIM MaTepHaJioM 0e3 OIMOOK U ITOTPEITHOCTEH

O1imaHO

CBO60,I[HOC BJIaICHAUE OCHOBHBIM U OOIOJHUTEIBHBIM MaTEPHUAIOM C
HE3HAYUTEIIBHBIMH OIITHOKAMH U NOrpeIIHOCTAMU

Ouenp xoporro

JA0CTAaTOYHOC BJIaJICHUC OCHOBHBIM MATCPHUAJIOM C HC3HAYUTCIIbHBIMU

NOrpCIIHOCTAMU
XOPOIHO BJIaICHUC OCHOBHBIM MATCPHUAJIOM C PAAOM 3aMETHBIX HOl’”peIHHOCTGﬁ
y,ZlOBJ'IGTBOpI/ITGJIBHO BJIaICHUC MUHUMAJIbHBIM MAaTCPHUAJIOM, H€O6XO,Z[I/IMBIM o0 JaHHOMY NIPE€AMCETY, C
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psizoM ommoOoK

HeynoBneTrsopurensHo

BJIaICHUEC MATECPpUAJIOM HECAOCTATOYHO, H€O6XOILI/IMa JOITIOJITHUTCIIbHAA ITOATOTOBKA.
Pabora 3a BpEMs CEMECTPA MOKHO OLICHUTH KaK HCYIOBJICTBOPUTCIbHYIO

ITnoxo

LII0X0»

OTCYTCTBHUC BJIAICHUA MATCPUATIOM. Pa6ora 3a BpeEMs CEMECTpa ObLIa OICHCHA Ha

OueHKa «HEYJOBJIETBOPUTEIBHO» M «IUIOXO» 33 3K3aMEH CTaBHTCH,
«HEYJIOBJIETBOPUTEIBHO» WU KIUIOXO0» 3a pabOTy BO BpeMs CEMECTpa.

€CJIM CTYACHT IIOJYy4YUJI

OIIGHKI/I «MIpPEBOCXOJHO», «OTJIUYHO», «OYCHb XOpPOLIO», «XOpOoHIo», «YAOBICTBOPUTCIHLHO»

CUHUTAIOTCA IIOJTOXKUTCIIbHBIMHU.

Kputepuii oneHuBanus pe3yjibTaToOB TeCTHPOBAHUS

Banasl, % Ouenka c¢OpMHPOBAHHOCTH KOMIIETEHIUA
99-100 [TpeBocxoaHO
91-98 OTINYHO
86-90 Ouenp XopouIio
71-85 XopoIio
51-70 Y 1OBIETBOPUTETHHO
31-50 HeyoBieTBOpUTEIHHO
0-30 [Toxo

Kpurtepuu onieHoK BbINOJIHEHHS] KOHTPOJIBHBIX padoT

(kakas 3a/1a4ya oleHUBAeTCs B 2 6asuia)

Peliena noJHOCTBIO 2
Perrena ocHOBHAs 4acTh 3aJa4u, WM 3a/1a4a pelieHa ¢ HeloueTaMu 1,5
Pemrena 3aaya HaloJIOBUHY 1
CraenaH nepBbIi 3Tall B PELICHUH 3a0a4l 0,5
Her pemenus 0
CymMapHasi olleHKa BbINOJHEHUsI KOHTPOJIbHOH padoThl U3 5 3a1au
KoanyecTBo 6271108 Ouenka
10 OTanyHO
9,5 OueHp X0poIIo
9 Xoporio
8,5 Y I0BIIETBOPHUTEILHO
5 HeynoBneTBopuTensHO
0-2 [Toxo
5.2. TunoBbie KOHTPOJIbHbIE 32 aHHS HJIH HHbIE MATEPHAIIbI, HEOOX0AMMBIE /151 OIEHKH
pe3yJIbTaTOB 00y4YeHust
5.2.1 KoHTpoJIbHBbIE BOMPOCHI
Koo
60NnpocoHl qbopMupyeMo
KOMNemeHyul
1 cemectp
1. Iensie uncna. Jemumocts. HOJI. Anroputm Epkinna. JIuneiinoe pasnoxenne HOJL OIIK-1
2. Tlpoctele yncna. beckoHedHOCTh MHOMKECTBA MPOCTHIX uHcen. OCHOBHAsS TeopeMa apu(pMETHKH. OIIK-1
3. CpaBHMMOCTB LIENBIX YHCEN M0 3aaHHOMY MOy, Kitacchl BeiueTos (cpaBHeHwit). ApudmeTrka OIIK-1
BBIUETOB.
4. Komnsekcuble uncna. Tpuronomerpudeckas popma KoMIuIeKcHOro uncia. ConpskeHHbIE YHCTa. OIIK-1




Hepagenctso TpeyronsHuka. @opmyna MyaBpa, KOpHU U3 €AUHULIBI

5. I'pymnel, konsua, nons. [oustue anrebpandeckoil onepaunuu. Ionyrpymmna, rpynmna. OIK-1
CumMerpuueckas rpymia (Tpynna MoICTaHOBOK), TPYIINA BEIYETOB 110 33JJaHHOMY MOJYIIIO.
6. Konsmo. Ione. [Tpumeps! YHCIOBBIX Komel U Tonei. Konbio Beraeros. TeopeMa: KONBIIO BHYETOB MO OIK-1
MOJIYITIO N SIBJISIETCS TIOJIEM TOT/ia U TOJIBKO TOTrAa, Koraa N — npocroe. [lonstre nzomopdusma
anreOpamyecKuX CUCTEM.
7. Konblio MHOTOUIEHOB HAJ 3aJaHHBIM KONBIIOM (ToneM). JIenmuMocTh B Konblie MHorounenos. HOJI. OIIK-1
B3anMHO rpocThie MHOTOYJIEHBI.
8. HenpuBoauMble MHOTrOUICHBI HAJl OTeM. Pasnoxkenne MHOroueHa Ha Henpuoanmbie. [Iponssoaunas | OIK-1
MHOrowieHa. BrleneHne KpaTHBIX MHOXKHTEJIEH.
9. OcHoBHas TeopeMa anre6psl HAJI MOJEM KOMILIEKCHBIX uncen. dopmyisl Buera. OIIK-1
10. MHTepnoNsIIIMOHHBI MHOTOYJIEH. OIIK-1
11.  Teopema llTypMma. OIIK-1
12. HenpuBoMbie MHOTOUJIEHBI HaJl KOJIBLIOM IIEJTBIX M MOJIEM palMoOHaJIbHBIX yucell. [Ipu3Hak OIIK-1
Oi3enmreiina HenpuBoanMoctr. Anroputm Lllyoepra—KpoHekepa pas3iioxeHuss MHOro4sieHa Ha
HENPHUBOJIUMbIE MHOKHUTEIH.
13. Kosb110 MaTpuIl Ha/1 3aIJaHHBIM KOJIBIOM (TIOJIEM). OIIK-1
14, Cucrembl TUHEWHBIX ypaBHeHU. Metop ["'aycca ux perieHus, ero Tpy10eMKOCTb, OlIEHKa Yrciia OIIK-1
onepauuii. MatpuuHas unTepnperaiys Merona ['aycca. LU-pa3nokeHre. DKBUBaJCHTHBIE MATPHILIBL.
15.  O6patnas matpumua. OIIK-1
16. BekTopsl Ha MIIOCKOCTH M B ipocTpancTBe. Onepaiyu ¢ Bekropamu. KosmnHeapHbie 1 OIIK-1
KOMIUTaHApHbIE BEKTOPHI. ba3uc Ha IIIOCKOCTH M B POCTpaHCTBe. JlekapToBa MpsMoyroipHas u
ad(GuHHAS CHCTEMBI KOOPIMHAT.
17.  Jlenenue otpes3ka B 33JaHHOM OTHONICHHML. OIlK-1
18. [TomnsipHast, HuIMHAPHYECKas U chepruIecKas CHCTEMbI KOODIUHAT. OIlK-1
19. CkansipHOe IPOHU3BEICHHE T€OMETPHUYECKIX BEKTOPOB U €T0 CBOMCTBA. BhIpaxkeHne cKaIspHOro OIIK-1
MIPOU3BEICHHS B IPSIMOYTOJIbHOM M MPOU3BOJIbHOW apUHHOI CHCTEMe KOOPIMHAT.
20. BexropHoe npousseneHue. Ero cBoicTBa, BBIPaXKEHUE YEPE3 KOOPAMHATBI. OIIK-1
21.  CwmemanHOe MPOU3BECHHUE. OIlK-1
22.  Onpenenureny 2-ro U 3-ro NOPsIKA, UX TEOMETPUUYECKHH CMBICIL. OIIK-1
23. JInneiinoe (BEeKTOpHOE) MPOCTPAHCTBO HAJl TTosIeM. [IpuMepsl: mpOoCTPaHCTBO T€OMETPUIECKUX OIIK-1
BEKTOPOB, MPOCTPAHCTBO PaInyC-BEKTOPOB, apru(hMeTHIecKoe IMPOCTPAHCTBO Ha noneM F,
MIPOCTPAHCTBO MaTpuLl Haj nosieM F, npoctpancTBo MHorouneHos. [Ipocreiine cnencrsus u3
AKCHOM.
24, Jluneitnas obosnouka. JIuneitHast 3aBUCUMOCTh. DKBHBAJICHTHBIE CHCTEMBI BEKTOPOB. Teopema o OIIK-1
3aMeHe.
25. KoneuHoMmepHbIe 1 OeCKOHEYHOMEPHBIE JIMHEHHbIE MpocTpaHcTBa. PazmepHoCTh 1 6a3uc OIIK-1
JUHEHHOT'0 IPOCTPAHCTBA.
26. Koopaunatsl Bektopa B 6a3uce. M3oMopu3M THHEHHBIX TPOCTPAHCTB. OIlK-1
27. Teopus cucreM nuHelHbIX ypaBHeHul. Teopema Kponekepa—Kanemn. MHOxecTBO pelieHuit OIIK-1
CHCTEMBbI JIMHEHHBIX YPaBHEHHH, [IBa crioco0a 3ailaHusl JIMHEHHOTr0 MHOT000pa3usi.
28.  Jla criocoba 3amaHus JTHHEHHOrO MOANPOCTPAHCTBA, (ByHIAMEHTAIbHAS CHCTEMA PellleHHUit OIIK-1
CHCTEMBI TMHEHHBIX YpaBHEHHH.
29. Pa3nuiHbIe BUABI 3a1aHUSI IPSIMBIX U IDIOCKOCTEH, TEOMETPHUECKIH CMBICT KOA((HUIIHESHTOB. OIIK-1
30.  BsaumHOe pacIoONOXKeHHe MPAMBIX U TIIOCKOCTEH. OIIK-1
31. HaxoxaeHne pacCTOSHAN U YTIIOB MEXKTY IPSMBIMA U TTIOCKOCTSIMIL. OIIK-1
32.  OnpenenuTens (eTepMHHAHT) MATPHIIBI H €TI0 CBOICTBA. OIlK-1
33.  Teopema Jlamaca. Tpy TOUKH 3pEHHS HA ONPENETHTENH. OIIK-1
34. [Ipasumo Kpamepa. O6patHas marpuna. PereHne MaTpiudHBIX YpaBHEHUH. OIIK-1
35.  dopmyna bure—Komm. OIIK-1
36. CyMMBI OANPOCTPAHCTB, Oa3uc M pa3MepHOCTh CyMMEL. [Ipsimas cymma. OIIK-1
37. V3MeHeHne KOOpAMHAT BEKTOpa Ipu 3aMeHe Oaznca u npu aphuHHOM npeodpa3oBaHUH. OIIK-1
2 cemectp
1. Jluneiinbie oTo6paskenus (onepaTopbl), ASHCTBHS ¢ HUIMH, UX MATPHUIIBL. OIIK-1
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2. VI3MeHeHHe MaTPHIE! JIMHEIHOr0 0TOOPaKeH s P H3MeHeHHH 6a3ucoB. JxsuBanenTrbie Matpunsl | OIK-1

3. Snpo, 06pa3, panr, nedeKT TMHEHHOTO OTOOPAKEHHUSL. OIIK-1

4. Jluneiinble peoOpa3oBaHus BEKTOPHOTO IPOCTPAHCTBA, MOA00KME MaTpull. VIHBapuaHTHbIE OIIK-1
noxanpoctpancTBa. COOCTBEHHBIE BEKTOPHI M YHCIA.

5. XapakTepucTHYeCKU MHOTOUJIEH JTMHEHHOTO TIpe0dpa3oBanus. Bepaxkenue ero ko3GGuInueHTos OIIK-1
4epe3 3JIEMEHThI MATPHIIBL

6. Teopema o CylIecTBOBaHMM COOCTBEHHOTO BEKTOPA HAJI MOJNEM KOMIUIEKCHBIX YHCEN H €€ OIIK-1
BellecTBeHHbIN aHayor. Teopema ["amunbrona—Komnu.

. MuHMMaIbHBIH aHHYJIUPYIOIIMI MHOTOYJIEH MPeoOpa3oBanus (MaTPHIIbI). OINK-1

8. Xopnanopa opma nuHEHHOrO Npeo6pa3zoBaHus (MATPHITEI). OIlK-1

9. dymkumu oT MMHEHHBIX TPeobpa3zoBaHumii (0T MATPHIY). OIIK-1

10. Bununelinble (MonyropairHeiHbIe) U KBaApaTHYHbIe GYHKIMN (POPMBI) M UX MaTpHIHL. OIIK-1
V3MeHeHne MaTpuIlbl KBaJIpaTHYHOH (MOITYTOpaIMHEHHOH) (QYHKIMU pH U3MEeHeHnH Oa3uca.

11. Teopema Jlarpamka i SIKOOH 0 MPHBEICHHH CHMMETPHYHOI (3pMuTOBOI) GrmnHeitHoi popmsr k| OIK-1
KaHOHMYecKoMy Buay. Paznoxenune Xonenkoro.

12. 3aKOH HHEPIHHL. OIIK-1

13. Kpurepuii CHIBBECTpa TONOKUTENIBHOI ONPE/IeNeHHOCTH, CBs3b Co cKaspHeM nponsseaernem. | OIK-1

14. EBxinnioBo (yHurapHoe) npoctpanctBo. HepaBencrBo Komn—bynskoBckoro—IlIBapiia. OIIK-1

15.  HepaBeHcTBO TpeyronpHHKA. OIIK-1

16. Teopema ITudaropa. JInHelinas He3aBUCUMOCTh OPTOrOHAJILHOM CUCTEMBI HEHYJIEBBIX BEKTOPOB. OIIK-1

17 3amnuce CKaJIAPHOTO MPOU3BEACHN A YE€PE3 KOOPAMHATEI B IPOU3BOJIBHOM, OPTOI'OHAJILHOM U OHK-]‘
OpPTOHOPMHUPOBAHHOM Oa3ucax.

18.  TIponecc oproronammsamuu I'pama—IlImuara. QR-pasnoxkeHne MaTPHIIBL. OIlK-1

19. N30MOp(hH3M YHUTAPHBIX POCTPAHCTB. OIIK-1

20.  HaxoaeHHe TICeBIOPEIIEHNs HECOBMECTHBIX CHCTEM JIMHEHHBIX ypaBHEHHI (MeTox OIlK-1
HAaUMEHBIINX KBaJAPATOB).

21.  Teomerpuueckuii cMbicn onpenenutens. HepasencTso Anamapa. OIIK-1

3 cemectp

1. Jluneiinbie npeoGpa3oBaHus €BKIMIOBBIX U YHUTAPHBIX IPOCTPAHCTB. CBA3b IMHEHHBIX OIIK-1
npeoOpa3oBaHuil U OMIMHEHHBIX (YHKIUHA B YHUTApHOM IpocTpaHcTBe. ConpshkeHHOe
npeoOpa3oBaHKe, CBOWCTBA ONEPALIH CONPSKESHHS.

2. HopmanbHoe peoGpa3oBaHie YHHTAPHOrO MPOCTPAHCTBA, CYIIECTBOBAHUE Y HErO Oasuca 13 OIIK-1
COOCTBEHHBIX BEKTOPOB.

3. Kommnekcudukanus eBKIHIOBa IpocTpaHcTBa. TeopeMa 0 HopManbHOM Tpeodpasoanmy eskmmmosa | OIK-1
IPOCTPAHCTBA.

4. VuurapHble 1 OPTOroHaJIbHBIE MPE0OPa3OBAHMSL. OIIK-1

5. ConpsbkeHHBIE i CHMMETPUYHBIE TIPE0OPA30BAHHS. OIIK-1

6. HeoTpuuaTenbHoe caMoconpsikeHHOE MPeodpa3oBaHye, M3BICUCHHE KBAIPATHOIO KOPHS M3 HETO. OIIK-1

7. TlpuBeneHNe KBaIPATHIHON GOPMEI K TTIABHEIM OCSIM. OIIK-1

8. OmHoBpeMeHHOE NpHBEIEHHE MAphl KBAAPATHYHBIX (OPM K KAHOHHIECKOMY BULY. OIIK-1

9. IMonspHOE M CHATYIAPHOE PA3IOKEHHSI MATPHIL. OIIK-1

10. Kpusrsie u nmoBepxHocTH 2-To nopsinka. AdduHHas KaccuUKaIMs KPUBBIX U IIOBEPXHOCTEH 2- OIIK-1
O MopsiAKa.

11. HunuHapuyueckue 1 KOHUUECKHe noBepxHocTU. [loBepxHocTu Bpamenus. Llentp, OIIK-1
ACHMIITOTHYECKUE HANIPaBJICHHS, THaMeTpaIbHbIE INTOCKOCTH.

12.  BsammHoe pacmonoxeHHe NpsMOil ¥ TOBEPXHOCTH 2-TO MOPSIKA. OIIK-1

13.  Oproronansuas kmaccuduKanys KPUBBIX M MOBEPXHOCTEH 2-T0 HOpsaKka. HBapHaHTEH 1 OIlK-1
TIOJTyUHBAPUAHTBL

14.  TpymmsL Teopema Komm. OIIK-1

15. L{MKJIMYeCcKHe TPYIITb M UX MOATPYIIIBL OIIK-1

16. Pa30Ouenne rpynmbl Ha CMEXHBIE Kilacchl, Teopema Jlarpamka. OIIK-1

17. Hopmanehsiii nemurens. @akrop-rpynma. 'omoMopdusm rpyni. OIIK-1

18. CBs13p HOPMaJIbHBIX JCIUTEINCH ¢ TOMOMOP(BH3MaMH. OIIK-1

19. Kospua. Mneansl B KoJbliax M HX CBsI3b C TOMOMOP(HOU3MAMH. OIIK-1
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‘ 20 Tloms. XapaKTCpI/ICTI/IKa mons. Koneunnie I10JIs, YKUCJIO 9JICMCHTOB B HHUX. ‘ OIIK-1

5.2.2. TunoBble TeCcTOBBIE 3aJaHNsI /151 OLeHKH chopMupoBaHHOCTH KoMneTrenunn YK-1
(1 cemecTp)

1. SIBnsroTCS JIU ClIEAYIOIME BEKTOPHI InHEHHO He3aBucumbiMu a(1,1,1),b(1.1,2),¢(1,2,3)
(OtBert: na)
2. SIBusroTCs M ClieAYOLIME BEKTOPBI JTHHEHO HezaBrucuMmbiME a(2,1,-3),b(3.2,-5),¢(1,-1,1)
(OtBert: na)
3. Hausl Tpu BekTopa a (6, 5), b (3, 4) u c (5, 7). [lonoOpath uncna o u P Tak, 4TOObI BEKTOPHI
ad , b u C oOpa3oBanu 3aMKHYTYIO JIOMaHYIO JIMHHUIO, €CIM HAYal0 KaXKJOTO MOCIEIYIOIIEero
BEKTOpPa COBMECTHTD C KOHIIOM Tipepiayiiero. (Oreer: o=1/9, f=-17/9)
TunoBble TECTOBbIE 3aJaHuA AJIFd OICHKU C(l)OpMHpOBaHHOCTH KOMIIETCHIIU U OIIK-1

(1 cemecTp)

1. CkonbKO MHBEPCUH COAECPKUT TIepecTaHoBka (3, 5, 2, 6, 1, 4)?
1)6
2) 7
3)8(+)
2. Paccrostaue ot Touku (X, Yo, Zo) A0 TWiockocTH Ax + By + Cz + D = 0 (cucrema
KOOpPJUHAT MPSMOYTOJIbHAasI) PaBHO:
1) |Axg+Byog+Cxq+D|
" A2+BZ-|-CC2 |
Xog+Byo+Cxy+D
) Vmgriez . ()
A*+B“+C
3) |Axg+Byog+Cxq+D|
VA?+B?+C?+D?

3. C Kak1M 3HaKOM BXOJUT B MOJIHOE PA3JIOKEHUE ONPEETUTENS 5S-r0 MOpsIIKa YWICH
a24a43 alS a51a32

1) Co 3HaKOM «+»

2) Co 3HaKOM «—» (+)

3) He Bxoaut

5.2.3. TunoBble 3aaHus/3a1a4u U1 OLleHKH chopMupoBaHHoCcTH KomMnereHun YK-1
KonrpoJabHnas padora Nel 1-ro cemecTpa

Bapuant Ne 1

(2-i)% 1+ 3i)
3-2i '

1 .Beruucinuts

V3

o 1.
2.IlpencTaBUTh B TPUTOHOMETpUUECKOH popme 1 n300pa3uTh Ha MIIOCKOCTH YHUCIIO = 7"

3. Pemints ypaBHEHUE X2 —(3-2i)x+5-i=0.

(1—i)a—3ib=—4-3i

. ~'B KOMILJICKCHBIX YHCIIAX.
2a—(3+3i)b=11-i.

4. PemnTh cucTEMY YpaBHEHMM {

5. Beruncnutsb @16—16\@.
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KonTpoabHnas padora Ne2 1-ro cemectpa
Bapuant Ne 1

3

1.Pa3noxuTe MHOTOWIEH 2x4 —X° +5x—3110 cTeIEeHSIM X +1.

2. Haiitu namOonpmmidi oOmuii nemurtens W KodpduuueHTs! besy s MHOTO4YIEHOB x2

x2 +Xx+1.

—X+3u

3.Haiitu uaTEpHOISIIMOHHBI MHOTOWIEH B popme Jlarpanska mo Tabiuie HHTePIOIIS I

X |0 1 2 3

Y | -1 -1 1 11

4. HaiiTu Bce palMoHajJbHbIE KOPHU MHOTOYJICHA 24x° +10x* —x3 ~19x%2 _5x+6 u OIIPENICINUTh UX
KPaTHOCTH.

5. Muorounen x° —9X2pa3J'IO)KI/ITB Ha HEMPUBOAMMBIE MHOXUTENM Haa moysimua Q, Ru C.

KonTpoabHnas padora Ne3 1-ro cemectpa

Bapuant Ne 1

1 2 3 2 1
1. Beruucnutek npousBeneHue matpun (4 5 6| 5 -1|
7 8 9)({-4 1

2X]1 —X2 +3X3 —X4 =5,
2. Haiitu o01iee pelieHne CUCTeMbI JIMHEHHBIX YPaBHEHUM < 4x1 +5X2 +5X3 —5X4 =3,
X1 +3X2 +X3 —2%X4 =-1

11 -
2 3 0
3. BblunciauTh onpenenuTes _—
-111 2
2 11 -1
1 23 0
4. Haittu oOpaTHyO A1 MaTpHIIbI L1 2
-1 11
KonTpoabnas padora Ned 1-ro cemectpa
BAPHUAHT 1

1.NUmerotcst mu cpenu BekTopoB a = (2, -3, 8), b= (4, 0, -1), ¢ = (-0,2; 0,3; -0,8)
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neprieHauKysipasie? [lapannensusie?

2. Ilpu xakux a npsimpieax —4y =6 u X —ay = 3 UMEIOT TOJIBKO OJHY OOIIYI0 TOUKY?

3. Haiitu opToroHansHyro mpoekiuio Touku (5, 2, —3) Ha miockocts 3X — 4y + z = 30
KonTpoabHnas padora NeS 1-ro cemectpa

BAPHUAHT 1
1. B oproHopmupoBanHOM 0a3uce nanbl Bektopa: a (-1, -2), b (-2, -3) u ¢ (2, 1). Beruuciauts

b? (a,c) —c? (a,b).
2. Haiitu BekTOp ANMHBI 4, OpTOTOHANBHBIN BekTopam (—1, 2, 1) u (2, 3, 4).
3. Haittu rutomaae TpeyroapHuKa ¢ Bepumaamu (2, —1, 0), (1, 2, -1), (-2, 3,4).
KonTpoabHnas padora Ne6 1-ro cemectpa
Bapuant Ne 1

1. IIpoBepuTh Ha TMHENHYIO 3aBUCUMOCTh CHCTEMY BEKTOPOB

1 3 1 -1
a=|2|b=|-1[c=|-1d=| 3|
1 1 2 4

2. HaiiTu 6a3uchkl CyMMBI U TIEpeceUeHUs IMHEWHBIX 000J104eK L(aj,an,a3)u L(by,bo), rme

1 0 2 -1 1
ap=|0jap=[1laz=|-1\bp=|1|bp=| 2|
1 1 1 1 -1
1
3. Ilpu KakMx 3HAYCHMSX IMapaMeTpa BEKTOp | 1 | MPHHAIICKUT JIMHCHHON 000JI0UKEe BEKTOPOB
-1
1\( 2
all-11]?
2)1 3

KonTpoabnas padora Nel 2-ro cemectpa

Bapuant Ne 1

2X]1 —X2 +X3
1. B npoctpancTBe R3sazano muneitnoe npeoOpazoBanue g(X) =| x1+3x3 | HaiiTu maTpuiy atoro
4x1 +X2
1) (1) (1
npeoOpa3oBaHusl B CTaHAApTHOM Oasuce u 6azuce |1 1] 0|
1)10)0
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6 12 2
2. Jluneiinoe npeoOpa3oBaHUE 3a1aHO CBOEH Matpulleit | -2 -4 -1|
1 3 O

Haiitu Bce coOcTBeHHbIE yncia. 1Jis KaXA0T0 U3 HUX yKa3aTh €ro are0pandeckyro u
r€OMETPUUECKYI0 KPATHOCTH.

BbisicHUTB, TMaroHaNu3upyeMo Ju peoodpa3oBaHue

a) B BEILLECTBEHHOM IIPOCTPAHCTBE; 0) B KOMIJIEKCHOM IIPOCTPAHCTBE.

Ecnu na, To 3anmucate MaTpuily rnepexoja kK 6a3ucy u3 COOCTBEHHBIX BEKTOPOB

U MaTpully IpeoOpa3oBaHusl B 3TOM Oa3uce.

KonTpoabHnas padora Ne2 2-ro cemectpa
Bapuanr Ne 1

1. Ilpumenss mpomecc oproroHanuzauuu ['pama-llIMunara, HaliTH opTOroHanbHBIM Oaszuc B

1) (-2)(-1
o -5]| 6
JTMHEWHON 000JI0YKE CHCTEMBI BEKTOPOB oll 11 1
1){-2){-2
1 1) (2
2. HaiiTi mpoeKnuio 1 NepreHanKy/IsIp BeKTopa | 1 | Ha JTMHEHHYI0 000JI09Ky BEKTOPOB |1,| 1 |
-1 1)10
2a+3b-c=2,
3. Halitu nniceBIopemeHus CuCTeMbl {—a+2b—3c =0,
—-3a-b-2c=-1

KonTpoabHasi padora Nel3-ro cemectpa
Bapuant Ne 1

2

1. Ksampatuunyio dopmy x2 —2y2 +2° +2Xy+4X2+2yz IPUBECTH K KAHOHUYECKOMY BHIY

MaTPUYHBIM METOJIOM, METOJOM JlarpaHka BBIJICIICHUS TIOJHBIX KBaJpaToB M C IOMOIIbIO
TeopeMbl Skoowu.

2 +4xy+3y2 IIPUBECTHU K I'IaBHBIM OCSIM.

2. KBagpatuunyto ¢popmy 3x
KonTpoabnas padora Ne2 3-ro cemectpa
Bapuant Ne 1
1. ApdunHBIM npeoOpazoBaHMEM IPHUBECTH YpPaBHEHHE MOBEPXHOCTH K KAaHOHHUYECKOMY BUIY:

X+ 442 =2xy+4xz—4yz—2x+2y+2z=0.

2. HaifTu KaHOHUYECKYIO CUCTEMY KOOPJIMHAT U TIOCTPOUTH KPUBYIO BTOPOTo Hopsiika 4 X212 Xy +

9y?-2x+3y-2=0.
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6. YueOHO-MeTOoAU4YECKOE U HH(POPMAIHOHHOE 00ecTieYeHHe THUCIIUTIIHHbI

a) OcHOBHas JIUTEpaTypa:
1. Bexnemwumes JI. B. Kypc ananutuueckoit reoMeTpuu U TMHEHHON anreOpsl. — M.:

dusmaraut, 2007. https://e.lanbook.com/book/48199#authors

2. Kypom, A.T'. Kypc Beicmieit areOpsl [ DIeKTpoHHBIN pecypc]: yued. — DIIeKTpoH. JaH.
— Camnkrt-IletepOypr: Jlans, 2013. — 432 ¢. — Pexxum gocrymna:
https://e.lanbook.com/book/30198

3. COopHUK 33734 10 aHATUTUYECKON reOMETPUH U TMHEHHO! anreOpe [ DIeKTpoHHbBII
pecypc]: yae6.mocobwue / JI.A. beknemunieBa [u ap.]. — Dnekrpon.qad. — CaHKT-
[MerepOypr: Jlaub, 2017. — 496 c. — Pexxum nocryna: https://e.lanbook.com/book/97281

4. 3onoteix H.1O., Cunopor C.B. Anrebpa u reoMeTpusi. DIEKTPOHHO-YIIPABIISIEMBII KypC.
2017. https://e-learning.unn.ru/

0) JonosiHuTeILHASA JIUTEPaTypa
1. Uneun B. A., Ilo3usik O. I'. Jluneitnas anredpa. — M.: ®uzmatiur,

2007.https://e.lanbook.com/book/2178

2. Wmenn B. A., Tlo3usk D. I'. Ananutryeckas reomerpus. — M.: @usmatiur, 2007.
https://e.lanbook.com/book/2179

3. Tpockypsiko U. B. Coopuuk 3amad no auHeiHOU anredpe. — CI16.; M.; KpacHomap:
Jlanp, 2010.https://e.lanbook.com/book/529

4. ®dannees /. K., Comunckuii U. C. 3agauu no Beicmieit anredpe. — CII0.: Jlanp,
2008.https://e.lanbook.com/book/399

5. Hkpamos X. JI. 3amaunuk o nuHeHOM anredpe. — CI106.: Jlanp,
2006.https://e.lanbook.com/book/165#authors

B) mporpamMMHoe odecnieueHue 1 UHTEepHET-pecypchbl
http://www.unn.ru/books/resources.html

http://e-learning.unn.ru/

7. MaTepuaJjibHO-TeXHHYECKOe oDecredeHne TUCHHTITHHbI

[Tomemnienus mpeacTaBiAOT coO0i yueOHbIe ayJUTOPUH JUIsl MIPOBEICHUS Y4eOHBIX 3aHATHI,
MPEeIyCMOTPEHHBIX TMPOTPaMMOM, OCHAIICHHbIE OOOpYIOBAaHHEM M TEXHHYECKHMMH CPEACTBAMHU
oOyueHusl.

[Tomemienuss ans caMOCTOATENbHOW paboOThl OOydaroOlUXCsl OCHAIEHBl KOMIIBIOTEPHOMN
TEXHUKOM € BO3MOXKHOCTBHIO MOAKIIOUeHUs K cetd "MuTepHer" u obecredeHbl JAOCTYIIOM B
ANIEKTPOHHYIO HH(OpPMAIIMOHHO-00pa3oBaTenbuyto cpeny HHI'Y.

IIporpamma coctaBieHa B cooTBercTBuUM ¢ TpeboBaHusmMu OC HHI'Y 01.03.02 Ilpuxnagnas
MaTeMaTuka 1 UH(QOopMaTHKa.

Agstop: A.¢.-M.H., mupektop uHctuTyTa U”TMM 3onoTeix H.1O.

Penensenr: a.1.H., npodeccop HI'TY um. P.E. Anekceena Jlomakuna JI.C.
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3aB kadenpoit Al'u/IM: n.¢.m.H. 3onoteix H.IO.

[Tporpamma onoOpeHa Ha 3aceJaHuU METOIMYECKON KOMUCCHH MHCTUTYTa HH(POPMALIMOHHBIX
TEXHOJIOI' M1, MATEMaTUKU U MEXaHUKHU

ot 1 nexabps 2021 roxa, mporoxon Ne 2.
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