[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®NO: CmupHos Cepreit

CrepcTBO HAaykH U BhICIIero odpasoBanus Poccuiickoit denepanuu
[lomxHoCTb: BpHO pekTopa

Hara noanncanus: 10.08.2025 16535 E 0y BO|«TBepCKOit rOCY[apCTBEHHBIH YHHBEPCHTET»
YHWKaANbHbINA NPOrpaMMHbIN KJTHOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

YTBepxaaro:

b.b.Ilenpko
2023 r.

PabGouas nporpamMmma AUCIUIIIMHEI (C aHHOTAIUEH )

AHAJIUTHYECKAS TeOMEeTPHs M JJUHEHHAA aJAreopa

HaHpaBJ'ICHI/IC IIOATOTOBKH

03.03.03 Pagmnodusnka

npoduib

dusukKa U TCXHOJOTHSI MaTCpUuajIOoB 1 YCTDOﬁCTB PAANODJICKTPOHUKH

s cryieHToB

1 kypca, ouHO#l hopMbl OOYUEHUS

Cocrasurenb: BacuireB C.A.

<’a‘5§

Tseps, 2023



I. AuHOTALIUA

1. lleab 1 3a7a4u JUCUUILIAHBI

[lensitMA OCBOCHUSA JUCIHUIUIUHBI «AHAJIUTAYECKAss TE€OMETpPUS U JIMHEHHas
anreOpa» sBIAIOTCS (OPMHPOBAHUE Yy CTYIASHTOB TMPEACTABICHUN 00 OCHOBHBIX
MOHATUSX aNreOphl U aHATUMTHYCCKOW T€OMETPUM, MaTEeMaTHKH, a TaKXKe MPUMEHEHHE
OTUX TIOHATUHA B Pa3IUYHBIX (PUBHMYECKUX, DKOHOMHYECKUX U JAPYTUX 3ajadax;
3HAKOMCTBO C OCHOBHBIM MAaTEMATHYECKUM allapaToM M Pa3BUTHE HABBIKOB €T0
MPAKTUYECKOTO TPUMEHEHUSI; PA3BUTHE JIOTMYECKOTO MBIIUICHUS; PacCUIUpECHUE
B3I[ISIZIOB HA CHOCOOBI TIO3HAHUS OKPYXKAIOMIET0 MHpa, BKIIOYAONIME B ce0d
MAaTEMATUYECKOE OMUCAHUE, aHAJIW3 W MPOTHO3; MOJTOTOBKA CTYJIEHTOB K HM3YYEHUIO
JIPYTUX TACUUIUIMH, UCITOJIb3YIOIMX MAaTEeMaTUYECKUN armnapar.

3aJlayaMy OCBOCHUS TUCLMILIUHBI SIBJISCTCS:

- OCBOCHME CTYJCHTAMH HEKOTOPBIX AJIEMEHTOB CJICIYIOIIUX Pa3JAEI0B: MATPULIbI
U ONPEICIINTENIA, KOMIUICKCHBIE YHCJIA, CUCTEMBI JIMHEUHBIX YPAaBHECHUM, MPSAMbIC Ha
TIOCKOCTH U B TPOCTPAHCTBE, INIOCKOCTH B MPOCTPAHCTBE, KPUBBIE U IOBEPXHOCTH 2-TO
NopsiAKa, TUHEMHBIE IPOCTPAHCTBA;

-MIOJIy4CHUE  CTYACHTAMH  HAYAJIBHOTO TMPEACTABICHUS O NPUMECHEHUH

MaTeMaTUYeCKOro arapaTa K aHajau3y (GU3MUeCKUX MPOIIECCOB U SIBJICHHIA.

2. Mecro nucuuniannsl B cTpykrype OOII

JucnuninHa «AHaauTHYeCKasi TeOMETpUsl W JIMHEWHas anre0pay u3ydaeTcs B
Moayie Marematuka broka 1. Jucuunnuuel 00s13aTe€abHOM YacTH y4eOHOro IjiaHa
OOIl. BMmecte ¢ TeM »Ta AOUCHUIUIMHA SBISAETCS HEOOXOAUMOW I OCBOEHHS
MOCJIETYFOLIUX 0a30BbIX JUCLUIUINH: «MareMaTtuueckui aHaJu3»,
«Inddepenninanbabie ypaBHeHUs», «BeKTOpHBII U TeH30pHBIM aHanmu3y», «Teopus

(GYHKIMA KOMIUIEKCHOTO MIEPEMEHHOT0», «MeToapl MaTeMaTHu4eCKOn (PU3UKIY.

3. O0beM aucoUIUIMHBI: 3 3a4yeTHRIe enuHuIlbl, 108 akageMudecKknx 4acoB, B

TOM YHUCJIE:.



KOHTAKTHAs ayAuTOpHasi padora: nekuuu 34 yaca, MpakTHUYECKHUE 3aHATUS 34

gaca,

camocTosiTesibHAas padora: 40 yacoB, B TOM UKCJIE KOHTPOJIb 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl 00yUeHHsI MO IMCUMILINHE, COOTHECEHHbIE C

IUVIAHUPYEMbIMH Pe3yJIbTATAMHN 0CBOEHHUsI 00Pa30BaTeIbLHOI NIPOrpaMMbl

[Inanupyemble pe3ybTaThl OCBOCHUS
00pa3oBaTeNbHON POTPAMMBI

(popmupyembie KOMIIETSHITHH )

[Tnanupyemsble pe3ynbTaThl O0yYeHHs 110 AUCHUILIINHE

VK-1. CnocobGeH oOCymecTBIATh IOUCK,
KPUTHYCCKHI aHaIW3 U CUHTE3 MH(OpMaIuH,
MPUMEHSATh CUCTEMHBIN MOJIXO0/ JI PELICHUS
MOCTABJICHHBIX 3a]1a4

VK-1.1. Ananusupyer 3amady, BblIeiss ee 0a30BbIe
COCTAaBJISIFOLIME,;

VK-1.2. Onpenensier, UHTEPIPETUPYET U PAHKHUPYET
uH(pOpMaIIHIO, TpeOyemyto JUTSt peuieHus
IIOCTaBJICHHOM 3a7a4H.

YK-1.5. PaccmarpuBaeT u mpeiaracT BO3MOXKHBIC
BapHaHTbl PEUICHMsI IOCTaBIECHHON 3aJa4yu, OLEHUBAs
UX JIOCTOMHCTBA U HEJAOCTATKH.

OIIK-1. CnocobeH mnpuMeHsATh, 0a30BbIE
3HaHUS B 001acTH (DU3UKH U paTuoDU3UKHA U
UCIIOJIb30BaTh WX B MPOPECCHOHATHHON
NesTeNbHOCTH, B TOM 4HCIe B cdepe
ME€IarOrM4eCKON JEATEIIbHOCTH.

OIIK-1.1. Ilpumenser 6a3oBble 3HaHMS B oO1acTu
(GU3MKO-MaTEeMAaTUUYECKUX HAyK Ui peLIeHMs 3a/1ad
PO eCCHOHAIBHON JESTEIHHOCTH.

5. @opMa NpoMeKYTOYHOM ATTECTALMU M CEMECTP NMPOXO0KICHUS

Jk3aMeH B 1 cemecTpe.

6. SAI3bIK MpenogaBaHuA. PYCCKUM.




1. Conepxxanmue QIMCUMILIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aejiaM) ¢

YKazanueM OTBCACHHOI0 Ha HHX KOJAHYECTBA AKAICMHUICCKHUX YacoB M BHUAOB

Y4eOHbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHS

VYyebnas nporpamma — Bcero KonrakTHas padora (dac.) Camocros
HauMEHOBAHHE Pa3/IeJIOB U TEM (uac.) TenbHast

pabora, B

TOM YHUCIIE

Kontposs

(gac.)
Jlexuun [IpakTrueckue
3aHSTHS
BCETO B T.4. | BCEro B T.U.
I1I1 I1I1

1. CucreMbl TUHENHBIX YpaBHEHUM 12 4 4 4
2. Marpuripl 12 4 4 4
3. Onpenenurenu 12 4 4 4
4. KommiekcHble yucnia 6 2 2 2
5. Bektopsr 6 2 2 2
6. [Ipsmas Ha TIOCKOCTH 12 4 4 4
7. TI11oCKOCTB B MPOCTPAHCTBE 12 4 4 4
8. [Ipsimast B mpocTpaHCTBE 12 4 4 4
9. BektopHbIE TPOCTPAHCTBA 8 2 2 4
10. Kpussie 2-ro nopsaka 8 2 2 4
11. TloBepxHOCTH 2-TO MOpsiAKa 8 2 2 4
IK3aMeH 27 27
UTOr0 108 34 34 40

I11. O0pa3oBaTesbHbIEC TEXHOJIOTHH

VYuebHas mporpamMmax- Bup 3anstus O6pa3zoBaTenbHbIC TEXHOJIOTHU
HaVMEHOBAHHE Pa3/IesIOB U TEM

1. CucTtembl TUHEUHBIX Jlekumn, npaktudeckue | Jleknus (TpaguimoHHas).
ypaBHEHUH 3aHATUSA I'pynnoBoe pemenue 3anad.
Pemenue WHIUBUTYITbHBIX
3azay. Brinonnenue
MMMCbMEHHBIX JTIOMAIITHUX

3aJlaHUN.
Jlexmun, npaktudeckue | Jleknus (TpaguimoHHas).
3aHATHUS I'pynnoBoe pemenue 3anad.
2. MarpHipi Pemenue WHIUBUTYJTbHBIX
3az1ay. Brinonnenue
MMMCbMEHHBIX JIOMAIITHUX

3aJaHuH.
3. Omnpenenurenu Jleknumu, npaktudeckue | Jleknus (TpagumoHHas).
3aHATHUS I'pynnoBoe pemieHue 3anad.
Pemenne WHIUBUTYJTbHBIX
3a/1ay. Brinonnenue




MMMCHhMEHHBIX JIOMaITHUX
3aJJaHUM.
4, KoMIiekcHbIE Ynciia Jlexmun, npaktudeckue | Jlekius (mpobiiemMHas).
3aHATHUL ['pynmoBoe  pemienue  3aaad.
Pemenne VHJIUBUYJIbHBIX
3aJa4. Brinonrnenue
IMMChMEHHBIX JIOMaITHUX
3aJIaHUil.
5. Bektopsr Jlexuyw, npaktuyeckue | JIeknus (TpaguimoHHas).
3aHATHUSL ['pynmoBoe  pemienue  3aaad.
Pemenne VHIUBUYJIbHBIX
3aJa4. Brinonsenue
MMMChMEHHBIX JIOMaITHUX
3aJIaHUil.
6. [Ipsimas Ha TUIOCKOCTH Jlexmun, npaktudeckue | Jlekius (TpaguimoHHas).
3aHATHUL ['pynmoBoe  pemienue  3aaad.
Pemrenne MHJUBUYAJIbHBIX
3aJa4. Brimonraenue
IMMChbMEHHBIX JIOMaITHUX
3aJIaHHil.
7. TI11ockoCTh B MPOCTPAHCTBE Jlexun, npaktudeckue | Jlekius (TpamuimoHHas).
3aHTHUS ['pynmoBoe  pemienue  3aaad.
Pemrenne MHJUBUYAJIbHBIX
3aJa4. Brimonraenue
IMMChbMEHHBIX JIOMaIIHUX
3aJIaHHil.
8. IIpsimas B mpocTpaHCTBE Jlexun, npaktudeckue | Jlekius (TpamuimoHHas).
3aHATHUS ['pynmoBoe  pemienue  3aaad.
Pemrenne MHJUBUYAJIbHBIX
3aJa4. Brimonraenue
MMHMChbMEHHBIX JIOMaITHUX
3aJIaHHil.
9. BexTopHbIE TPOCTpAaHCTBA Jlexmun, npakrudeckue | Jleknus (TpaguLIOHHA).
3aHSTUS I'pynmoBoe  pemienue  3aaad.
Pemienue VHIUBUYAJIbHBIX
3aJa4. Brimonraenue
MMHMChbMEHHBIX JIOMaITHUX
3aJIaHHil.
10. Kpusslie 2-ro mopsiaka Jlexmun, npaktuueckue | Jlekuus (TpaguLIOHHAS).
3aHSTUS I'pynmoBoe  pemienue  3aaad.
Pemienue VHIUBUYAJIbHBIX
3aJa4. Brimonraenue
MMHMChbMEHHBIX JOMAaITHUX
3aJaHuH.
11. TloBepxHocTHu 2-r0 mopsinka | Jlexkuww, npaktudeckue | Jlekus (TpagurmoHHas).
3aHATHA I'pynmoBoe  pemienue  3aaad.
Pemenne VH]IUBUYJIbHBIX
3ajad4. Brinonsenue
IMMCHhMEHHBIX JIOMAaITHUX

3aJlaHni.




IV. Ouenounble MaTepHaJIbl VIS NPOBeIeHUs] TEKylled U MPOMEKYTOYHOM
arTecTauuu

Dopma nposedenusn IK3ameHa: CTYACHTHI, OCBOUBIIHME IPOrpamMMmy Kypca
«AHaMTHYECKAs] TEOMETPHS U JIMHEHHAs anredpay MOTYT MOIYYUTh OIICHKY IO HTOTaM
CEMECTPOBOM U MOJIyCEMECTPOBOM PEUTHUHIOBOM aTTecTauuu coryacHo «llomoxenuro o
peiituaroBoii cucteMe ooydenus TBI'Y» (mpotokos Ne8 ot 30 ampens 2020 r.).

Ecmu ycnoBusa «llonmoxeHnsi O peMTUHIOBOW CHCTEME ...» HE BBIIIOJHEHBI, TO
AK3aMeH craeTcs coryiacHo «lloyioxkeHnto 0 MpoMeXyTOUHOM aTTecTalluu (SK3aMeHax U
3adeTax) OOydaromuxcsi Mo mporpamMmam Beiciiero obOpaszoBanust TBI'Y» (mpoTokoin

Nell ot 28 anpens 2021 r.)

JI1s1 mpoBe/leHUus TeKylieil U MPOMe:KyTOYHOH aTTeCTalluM:
YK-1. Cnoco0eH OCymecTBJISITb MOWCK, KPUTHYECKHII AHAJW3 M CHHTeE3
uHpopManuu, NPUMEHATh CHCTEMHBIN MOAXOX /ISl PelleHUs IOCTABJIEHHBIX
3ajga4:
VYK-1.1. AHanuzupyeT 3a7a4y, BeIIeNsAa €e 0a30BbI€ COCTABIISIOININE;
VK-1.2. Onpegensier, MHTEPOPETUPYET U PAHKUPYET MH(POpMaLUIO, TPEOyeMyro s
pelIeHus MOCTABICHHOM 3a/1auu;
VYK-1.5. PaccmarpuBaer u mpeasiaraeT BO3MOXKHBIE BapUAHTBI PEIICHUS TOCTABICHHON
3a/1ayu, OLIEHUBAs UX JOCTOMHCTBA U HEJIOCTATKHU.
Jl1s1 BCceX HHAMKATOPOB OAMH CIOCO0 aTTecTauMu.

3ananue: Pemute cucremMy ypaBHEHUI:

x+y+2z=0
2y+3z=0
—x+y+z=0

Crnoco0 arrecranuu: TpOBEPKA PELICHNUS.

Kpurepuu oOumeHKH: MaTpula NpUBEACHA K JWArOHAIIBHOMY BHJY, HaWICHO
pelieHue co cBoOOAHOM nepemenHomn — 3 Oasia
MaTpula IpUBEeAeHa K AUaroHaJIbHOMY BH]y, HAICHO TOJIBKO TPUBUAJILHOE PEILICHUE —

2 Ocayuia



MaTrpua HC IIPHUBCACHA K JUAroHaJlbHOMY BHAY, HaﬁHeHO TOJIBKO TPHBHUAJIBHOC

peuenue — 1 Oanmn

OIIK-1. Cmnocoben mnpuMeHAThL 0a30Bble 3HAHMA B 00JacTH (U3MKH H
paauo(pu3MKU M MCIOJIb30BATh UX B NMPO(EeCCHOHAIBLHON JAeATeJIbHOCTH, B TOM
qucje B cpepe nmeaarorn4ecKom 1eATeJIbHOCTH:

OIIK-1.1. Tlpumensier 0a30BbIe 3HAHUS B 00JIACTH (PU3UKO-MATEMATHYECKUX HAYK IS
pelieHus 3aa4 npodeccuoHalIbHOMN 1EeATENbHOCTH.

3agaHme: ONpeAeNuTh TUIT yPAaBHEHUS KPUBOIM BTOPOTO NOPsAIKA

2x2+10xy + 12y2 —7x+ 18y —15=0

Coco0 arrecranuu: IpOBEPKA PELICHNUS.

Kpurepun omeHkHW: NMpaBUIBHO NOCTPOEHA MaTpHIla KBaJApPaTUYHOU (OPMBI,
NPaBWJIBHO HaWJeHbl COOCTBEHHBIE 3HAYEHHs] MATPHIbl, MPABUIBHO OINpPEAENIEH THUII
ypaBHeHUs — 4 Oaria
IPaBWIBHO IIOCTPOEHA MAaTpulla KBaJApaTUYHOM (OpPMBI, MPABWIBHO HAWJIEHBI
COOCTBEHHbBIE 3HAYEHUS MaTPUIIbl, HEIPABUIBHO ONPEEIICH TUI YpaBHEHUs — 2 Oaia
MPaBUJIBHO TIOCTPOEHA MaTpHlla KBaJApPaTUYHOW (POpPMBI, HENPABUIBHO HAMNIECHbI

coOCTBEHHbBIC 3HAUCHUS MATPUIIbI, HEMPABUIILHO OTPE/IEIICH TUIl ypaBHEHU — | Gat

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI

1) PexoMennyemast nureparypa

a) OCHOBHAsl JUTEpaTypa:

1. llunayeB Buktop CeMeHoBuY. 3aJjayHKK 1O BBICIIEH MareMaTuke : Y4eOHoe
nocodue / IlunayeB Bukrop CemeHoBHY; MOCKOBCKHI TOCYIapCTBEHHBIN
yHuBepcuteT uM. M.B. JIomoHOCOBa, (paKyIbTeT BBIYMCIUTENBHOW MAaTeMaTUKU
u kubepretuku. - 10. - Mockgsa : OOO "Hayuno-uznatenbckuit ieHTp MHOPA -
M", 2020. - 304 c.

DEeKTPOHHBIN pecypc: znanium.com

Cchuika Ha pecypce: http://znanium.com/catalog/document?id=344429



http://znanium.com/catalog/document?id=344429

2. KyxoB JI. A. AHanuTHueckas reoMeTpusi W JHUHEHHas anreOpa: Moaynpb 1.
Ananutuyeckas reomerpus : ydebnoe mocodbue / . A. Kykos; H.A. Kyxkos;
MunucrepctBo oOpa3zoBanusi W Hayku Poccuiickoit ®enepaunu; HOxHbIN
dbenepanbHbIii  yHUBEpcUTET. -  PoctoB-Ha-Ilony|Taranpor :  FOxHBIHA
dbenepanpHbIil yHuBepcuret, 2017. - 42 c.

DnexkTpoHHBIN pecypc: http://biblioclub.ru/

Cchuika Ha pecypc: http://biblioclub.ru/index.php?page=book&id=570752

3. 'opnau b. A. JIuneitHas anreOpa U aHAIMTUYECKASI TEOMETPUS [ DIIEKTPOHHBIM

pecypc] : yuebnuk / b. A. I'opnag; I'opnau b. A. - 1-e uzn. - Cankr-IletepOypr :

Jlanp, 2017. - 300 c.

Ccouika Ha pecypc: https://e.lanbook.com/book/99103

0) TONOJIHUTEIbHAS TUTEpaTypa:

1. [IpuBanos MBan MBanoBu4. AHanutuueckasi reometpus : yueOHuk / [IpuBanon
NBan NBanoBuu. - 1U3x. 38-e, crep. - Cankr-IletepOypr ; Mocksa ; Kpacuonap : Jlaus,
2010. - 299 c.

2. bexnemumen JImutpuii Bragumuposud. Kypc aHaauTudeckoil reoMeTpuu u
JUHEHHON anredpbl : [M1d (PU3UKO-MATEMAaTHYECKUX M HHXXEHEPHO-(PU3HUUYECKUX
crienraibHOCTEeH By30B] / beknmemumeB Jmutpuii BnagumupoBud. - 5-¢ uzja., nepepad.

- Mockga : Hayka, 1984. - 320 c.

2) IIporpamMmMHoe obOecrieueHue
a) cB000IHO pacmpocTtpansitoieecs 110

0) nmuuen3uonHoe I10

3) CoBpemMeHHbIe IpodeccrnoHambHbIe 0a3bl JaHHBIX U MH(HOPMAIIMOHHBIE
CIIPABOYHBIE CHCTEMBI

OBC «Jlanby http://e.lanbook.com

4) Ilepeuenr  pecypcoB  HMHGOPMAMOHHO-TEICKOMMYHHUKAIIMOHHONH  CETH

«aTepHET», HECOOXOAUMBIX JIJISI OCBOSHHUSI TUCITATIIIMHBI


http://biblioclub.ru/index.php?page=book&id=570752

VI. Meroauyeckue MaTepuajJbl Jias OOy4alUIUXCH MO0 OCBOCHHIO
AUCHUNIMHBI
B KoHILEe KaxXgoro Moaynisi MPOBOJUTCS KOHTpPOJIbHAs paboTa, MaKCUMallbHas

BO3MOYKHAs OIIEHKA 32 BBIMOJIHEHUE TaKOH KOHTPOJIBHOU cocTaBisieT 30 6amios.

Bomnpock! k 3k3aMeny:
1. Meron I'aycca (MeTon uCKIIIOUEHHUS HeW3BecTHBIX). Bee ciywan. OOuiee pernieHue
cuctembl. YacTHoe pemienue. [Ipumepsl.
2. CucrteMbl JIMHEWHBIX OJHOPOAHBIX ypaBHeHuil. HyneBoe pemieHue (TpuBHAIbHOE
pemenue). JInneliHass KOMOMHAIIUS OJHOPOJHBIX pElIeHU U uX cBoicTBa. Teopema 1.
JIoKa3aTeabCTBO.
3. ®yrmameHTabHAs cucteMa perieHuii. Teopema 2. [Tpumep.
4. Teopema 3. Jloka3aTenbCTBO.
5. Onpenenennie BekTopa. OCHOBHBIE OTHOLICHUSI HA MHOKECTBE BEKTOPOB.
6. JIuHEnHBIE omepauMM HAa MHOXKECTBE BEKTOpPOB. Kpurepuil KOJUIMHEAPHOCTH
BEeKTOPOB. [IpaBuio tpeyronbauka. [IpaBuno nmapannenorpamma.
7. CBOWCTBA JIMHENHBIX ONEPALM HaJ BEKTOPAMH.
8. [loHsATHE IMHENHOTO TTpOoCcTpaHCcTBa. ONpeaeneHrne U NPUMEpPHI.
9. Teopema (TuHEITHOE MPOCTPAHCTBO). JlOKa3aTEILCTBO.
10. IToampocTpaHcTBa JUMHEHHBIX MpocTpaHcTB. Omnpenenenue. Teopema (kpuTepuii
MOAMPOCTPAHCTBA).
11. ITpumepbl AMHEHHBIX TOANPOCTPAHCTB.
12. TlonsTne nuHEHHON 3aBUCUMOCTM M He3aBucuMocTu. Omnpenenenue. Teopema(
HEOOXOJIMMOE M JIOCTaTOYHOE YCIIOBHE JMHEHWHOW 3aBUCHMOCTH). JloKa3aTelbCTBO.
[TpumMepbl TMHEHHO 3aBUCUMBIX U HE3aBUCHUMBIX BEKTOPOB.
13. basuc. Omnpenenenue. Teopema (0e3 mok-Ba). Pa3MepHOCTh JIMHEHHOTO
npoctpaHcTBa. [Ipumepsl 6a3ucos.
14. Teopema o 0a3uce. [foka3arenbcTBO. 3aMeUaHHeE.
15. Koopnunarel Bektopa. Ilpumepsr koopaunat Bektopa. Ocbk. BekrtopHas wu
OpPTOTOHAIbHAS IPOEKIINH.
16. Teopema o 1ekapTOBOM HPSIMOYTOJIbHOM 0Oa3uce. Jloka3aTenbCTBO.
17. Teopema 0 KOoOpIMHATaAX CyMMbl BEKTOPOB M IPOMU3BEICHHS BEKTOpPA HA YHCIIO B
3alaHHOM 0Oa3uce. JlokazaTeiabCTBo.
18. Teopema (kpuTepuii KOJJTMHEAPHOCTH CBOOOIHBIX BEKTOPOB). Jloka3aTenbCcTRO.
19. Teopema ( 0 KOOpJWHATAaX BEKTOpa B Pa3HbIX Oa3ucax JUHEHHOTO MPOCTPAHCTBA).
Marpuna nepexona.
20. [pocreiimme 3a1a4u BEKTOPHOU anreOpsl.
21. HenuHeiiHble omepalii HAa MHOXKECTBE BEKTOpPOB. CKalsipHOE MPOW3BEICHUE
BEKTOPOB. CBOMCTBA CKAJISIPHOTO IPOU3BEICHUS BEKTOPOB. /[oKka3aTenbcTBa.
22. BexrtopHOe Tmpou3BeAcHHE BEKTOpPOB. (CBOMCTBA BEKTOPHOTO IPOU3BEICHUS
BEKTOpOB. JloKka3aTenbCTBa.



23. CwMemianHoe npousBeieHre BeKTOpoB. CBOWCTBA CMENIAHHOTO MPOU3BEIACHUSA
BEKTOpOB. Jloka3arenbcTBa.

24. JIuneiinbie oneparopsl. Onpenenenue. [IpuMepsl TMHEHHBIX ONIEPATOPOB.

25. JlunenHble omepaTOpbl KOHEYHOMEPHBIX MpPOCTpaHCTB. lIpuMepsl Martpun
JIMHEWHBIX ONEPATOPOB.

26. [IpeoOpa3zoBaHue MaTPUIlbl TUHEHHOTO OMEpaTopa MpHU Nepexoie K HOBOMY 0a3ucy.
27. JluaroHanu3upyeMmocTb JHHEWHoro omneparopa. CoOCTBEHHbIE 3HAYEHUS U
COOCTBEHHBIE BEKTODBHI.

28. HaxoxneHue COOCTBEHHBIX 3HAUE€HUH U COOCTBEHHBIX BEKTOPOB JHHEHHOTO
npoctpanctBa. [Ipumep. Urto Takoe ompemenurens? Ilpm kakmx mpeoOpa3oBaHUIX
BEJIMYMHA ONPEACIUTENS HE MEHAETCA?

29. B kakux clydasix ompelenuTeslb paBeH Hymo? UTo cienyeT U3 paBEeHCTBa
OTPEICIIUTEIIS HYJIO?

30. JladiTe ompeneneHue MHHOpa M aidreOpanvyeckoro JIONMOJHEHUS JJIeMEeHTa
onpenenutensa. ChopMynupyHTe TPABUIO BEIYUCICHUS OMIPEACTUTES.

31. Kak ocymiecTBIsAIOTCS JUHEWHbBIEC ONIEpalliy HAJl MaTpULlaMu?

32. Kak nepemMHokaroTcs 1B€ MaTpuibl? CBOMCTBA MPOU3BEACHUS MATPHII.

33. KakoBa cxema HaxO0JIeHUs 0OpaTHON MaTpUIIbI?

34. JlaiTe ompeneyeHUs] PEIICHUS CUCTEMbI JUHEHHBIX anreOpandyecKux ypaBHEHH.
Pacuiudpyiite  moHATHS ~ «COBMECTHAas»,  «HECOBMECTHAs»,  «OIpeAelIEHHAsD,
«HEOIpPEAEIIEHHAS)) CUCTEMBI.

35. Hanummre gpopmynsl Kpamepa. B kakowm citydae OHU TPUMEHUMBI?

36. Uro HazpiBaeTca panroM Marpunbl? Kak on Haxonutcs?

37. Chopmynupyiite Teopemy Kponekepa — Kanemnu.

38. Ilpu Kakux YCJIOBHUSIX CHCTEMA JMHEHHBIX aareOpanvyeckux ypaBHEHUH HMEET
MHOKECTBO pemeHni? Korma oHa nMeeT eIMHCTBEHHOE peleHne?

39. Onummte metox 'aycca pemeHus: CUCTEM JIMHENHBIX YPaBHEHUI.

40. Kakue HeM3BECTHBIC HA3bIBAIOTCS CBOOOIHBIMH, a KakKue 0a3MCHBIMH?

41. Kakne 0COOCHHOCTH pPEIICHHUS OJHOPOJHBIX CHUCTEM JIMHEWHBIX ajareOpanvecKux
ypaBHeHUI Bbl 3HaeTe?

42. Kak ctpoutcs pyHIamMeHTanbHasi CUCTEMA PEIICHU?

43. Kak BBINOJHAIOTCS JIMHEMHBIE ONepaluy HaJl BeKTopamu? KakoBbl CBOMCTBA 3THX
onepanuii?

44. Kakue BEKTOpa Ha3bIBAIOTCS JMHEMHO 3aBUCUMBIMHM, a KakKue JIMHEHHO
HE3aBUCUMBIMU?

45. Yrto Takoe Oa3uc? Kakue BekTOpa 00pa3yroT 0a3uc Ha IJIOCKOCTH U B
IIPOCTPAHCTBE?

46. Kakoil 6a3uc Ha3bIBAIOT JEKAPTOBBIM?

47. Yto Takoe KOOpAUHATHI BEKTOpaA?

48. Uto Ha3bIBaeTCAd CKAIAPHBIM MpoU3BelleHHEM BeKTOpoB? KakoBbl ero cpoiicTBa?
Jist periieHust Kakux 3a7a4 U Kak OHO MOXKET OBITh UCTIOJIB30BAHO?

49. Yrto Ha3bIBaeTCid BEKTOPHBIM MpoU3BelIeHHEM BeKTOpoB? KakoBbl ero cpoiictsa?
Jist perieHust Kakux 3a7a4 U Kak OHO MOXKET OBITh UCTIOJIE30BaHO?

50. Uto Ha3bIBaeTCsl CMENIAaHHBIM MpPOU3BE/IeHHEM BEKTOpOB? KakoBbl ero cBoicTBa?
Jist periieHust Kakux 3a7a4 U Kak OHO MOXKET OBITh HCTIOJIB30BaHO?



51. 3anumuTe B BEKTOPHOW M KOOPIMHATHOW (hopMax YCIOBHSI KOJUIMHEAPHOCTH,
OPTOTOHAJIBHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

52. Ilpsimast TMHUA Ha IIOCKOCTH, €€ 00I1ee ypaBHEHUE

53. JlaliTe MOHATHE HOPMAJILHOTO W HAIIPABJISAIOLIEIO0 BEKTOPOB MPSMON Ha IJIOCKOCTH,
yri10BOro ko3dduimeHTa.

54. 3anumure pasIdyHbIE BUIBl NPSAMOM M YKaKHUTE T'€OMETPUYECKHA CMBICI
[IapaMeTPOB YPaBHEHMUS.

55. 3anumuTe YCIOBUS NApALIEIBbHOCTH W NEPHEHAMKYJIAPHOCTH MPAMBIX Ha
IJIOCKOCTH B CITy4ae pa3jIMyHbIX BUJOB YPABHEHH MPSMBIX.

56. Kak HailTh TOUKy nepecedeHus MPsMbIX Ha MJIOCKOCTH?

57. Kak BBIUMCISETCS PACCTOSHHUE OT TOYKH JI0 IPSIMON Ha MIIOCKOCTH?

58. lanTe onpeneseHne 3IUIUIICA U 3alIMIIUTE €ro KAHOHNYECKOE YPaBHEHHUE.

59. JlaiiTe onpeneneHue TUepooIbl U 3aIUIINTE €€ KAHOHMYECKOE YPABHEHUE

60. JlaiiTe onpeneneHue napadoJibl U 3alUIIUTE €€ KAHOHUYECKOE YPaBHEHUE

61. M3noxure cxemy HpuBEIEHUS OOIIETO YpaBHEHMsI KPHUBOM BTOPOrO MOpSAIKa K
KAaHOHUYECKOMY BULY.

62. JlaiiTe mOHSITHE TTOJISPHONU CUCTEMbI KOOPIMHAT.

63. OnuiuTe napaMeTpudeckuil crnocod NOCTPOEHUs JIMHUN Ha MIIOCKOCTH

64. [1ImockocTh, €€ o0I1Iee ypaBHEHHE

65. Kak omnpezensercst B3aMMHOE PAaCIOI0KEHHUE INIOCKOCTEN? 3alnIInTe yCI0BUs
[MapaJuIeIbHOCTU U NEPHEHAUKYIAPHOCTH IIIIOCKOCTEN.

66. Kak BBIUHCIISIETCA PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH?

67. 3anumuTe pas3IMYHbIE BUAbl YPABHEHHW IPSAMOM B INPOCTPAHCTBE W TMOSICHUTE
CMBICJI TAPaMETPOB, BXOISIINX B YPaBHEHHUS.

68. Uznmoxxkure cxeMy NpUBEACHHS OOIINX YpPaBHEHUH NPSIMON K KAHOHUYECKOMY BH]TY.
69. Kak onpenenuTs B3auMHOE PacIioNOKEHHUE NPSIMBIX B IPOCTPAHCTBE?

70. Kak BBIUHCIISIETCS PACCTOSIHUE OT TOUKH JI0 TIPSIMOM B TPOCTpPAHCTBE?

71. Kak onpeenuTh B3aMMHOE PACIIOIOKEHHUE NPSIMOM U TIIOCKOCTHU?

/2. Kak uiercs To4ka nepecedyeHus MpsMou 1 TIOCKOCTH?

73. Ha3oBuTE€ NOBEPXHOCTH BTOPOTO NOpAJKA M HANMUIIWTE HX KAHOHUYECKHE
YPaBHEHUS.

VI1l. MaTepuajibHO-TeXHUYECKOe oDecriedeHne

IlepeuyeHsb JTUIEH3HOHHOTO
HaumeHnoBanue OcHalEeHHOCTh CHeUATBHBIX NPOrpaMMHOIo odecrneveHus.
crnenuaJIbHbIX NMoMelleHUil M MoMelIeHU i 1Is PexBU3MTHI
MOMeLIeHUu i CaMOCTOSITEIbHOM PadoThl MOATBEPKIAIOLIEro
JOKYMEHTAa
VYueOHast ayuTOpHs IS 1. MynbTUMeTUHHBINA TIPOEKTOP Microsoft Windows 10
MIPOBEICHUS 3aHATUN Casio XJ-H2650 ¢ moron. kperut. u | Enterprise - Akt Ha mepenauy
JIEKIIMOHHOT'O THIIA, MOTOPH3. SKPAHOM. npaB Nel051 ot 05.08.2020 r.
3aHSITHH CEMHHAPCKOTO 2. HoyTtOyk (miepeHOCHOIH) MS Office 365 pro plus - Akt
THIA, KYpCOBOT'O 3. KommuiekT yaeOHoI Mebenu Ha Ha nepenauy npas Nel051 ot
MIPOEKTUPOBAHUS 68 mocas0YHBIX MECT 05.08.2020 r.
(BBIMOJTHEHUSI KYPCOBBIX 4. MenoBas Jocka Acrobat Reader DC -
paboT), TPYNIOBBIX U OecruraTHO




WHIVBUAYaJIbHBIX
KOHCYJIbTAIlUH, TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOU
aTTecTaluu
JlexunoHHas ayauropus
No 228 (170002 Tepckas
0011, 1. TBepw, CanoBbIil
nep., 1. 35)

Google Chrome — 6ecruatHO

VYueOHast aytuTOpHs IS
MIPOBEJICHUS 3aHATUI
JEKIIMOHHOTO THIIA,
3aHATUNA CEMUHAPCKOTO
THUIIA, KypCOBOI'O
MIPOEKTUPOBAHUS
(BBIIOJIHEHUST KYPCOBBIX
paboT), rpyNMnoBLIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIIN, TEKYIIETo
KOHTPOJIS U
MIPOMEXKYTOUHOU
aTTecTaluu
YuyeOunas ayautopusi No
218 (170002 TBepckas
0011., r. TBepn, CamoBbIit
nep., 1. 35)

1. Kommiekt y4yeOHoOi Mebenu Ha
25 mocaO4YHBIX MECT.

2. Dkpan HacteHHbId ScreenMedia
153x203

3. [lepenocHoii
MYJIbTUMEAUINHON
(HOYTOYK, POEKTOP).
4. MenoBast focka

KOMIIJICKT
TCXHHUKHU

Microsoft Windows 10
Enterprise - Akt Ha nepegauy
npaB Nel051 ot 05.08.2020 r.
MS Office 365 pro plus - Akt
Ha nepegauy npas Nel051 ot

05.08.2020 r.
Acrobat Reader DC -
OecIuIaTHO
Google Chrome — 6ecrutatHo

VIll. CBenenusi 00 00HOBJIeHUN padoyell MPOrpaMMbl JTUCUUILTHHBI

No .. OOHOBNIEHHBIN pa3aen Onucanne BHECEHHBIX PexBu3uThl 10KyMEHTa,
paboueit mporpamMmsI W3MEHEHUHN YTBEPAUBIIETO
JACLIUTIITUHBI V3MEHECHUS
1.
2.




