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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

1. EJIM U 3AJTIAYH OCBOEHMUSA AU CHUITJIMHBI:

Lenun ocBoeHMsi [MCHUIJIMHBI: OBJAJICHUE OCHOBAMHU JIMHEHHOW anreOpbl U
AHATUTUYECKOW T'EOMETPUH, TMPUOOPETCHHE HABBIKOB HWCIIONB30BAHUS  YHHUBEPCAILHOTO
MNOHATUMHOTO anmnapaTta M [IMPOKOr0 apceHaja TEXHUYECKUX IPHUEMOB IPH MOCTPOSCHUU
MaTEMaTUYECKUX MOJIENEeH pPa3IMYHbIX 3aKOHOMEPHOCTEH M MPOLIECCOB, OMUCAHUM JAUHAMUKU
Pa3IMYHBIX TEXHUYECKUX CHUCTEM U MPOTHO3UPOBAHUU UX Pa3BUTHUS. JlOCTH)KEHHE TUX Iiesiel
o0OecreunBaeT BBIMYCKHUKY TOJTYYCHHE BBICIIETO MPOPECCHOHATHHO MPOQPUINPOBAHHOTO
oOpa3zoBanusi U  oONaJaHUE  [EPEUUCICHHBIMU  HIDKE  OOIMMHU U IPEIMETHO-
CIEIUAIM3UPOBAHHBIMUA KOMITETEHIIUSIMUA. OHU CIIOCOOCTBYIOT €ro COIMAIBHONH MOOHMIBLHOCTH,
YCTOWYMBOCTH Ha PBIHKE TPyJa M yCIeUHoW pabore B u3bpaHHOU cdepe nearenbHocTu. OHa
HETMIOCPE/ICTBEHHO CBs3aHA C JUCHUILTMHON "Maremarndeckuil aHanmu3" u sSBisieTcs 0a30u Uit
muctumine  «Teopust BeposiTHOCTEH W MaTemMaTHueckas cTaTUCTHKa, «/luddepennunansubie
ypaBHEHUsD», «UUCICHHBIE METOBD».

3agaun  OCBOeHMS JAWCHMIUIMHBI: aJ€KBATHO O3HAKOMUTh CTYACHTOB OCHOBHBIMU
areOpanyecKUMU CTPYKTYPaMU U OCHOBaMH aHAJUTUYECKON T'€OMETpUHU; IPUOOPECTH HABBIKU
Y YMEHHUS 10 PELIECHUIO MPOCTEHIINX anredpandeckux U reoMeTpuueckux 3ajaad. Jucnuruivna
«Anrebpa M reoMmerpus» Oa3upyeTcssi Ha 3HAHUAX M YMEHMAX, MOJyYEHHBIX CTYJCHTaMHU B

LIKOJIE.
2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JucuunnmHa «Anrebpa W TreoMeTpusy» OTHOCUTCS K JUCHUIUIMHAM —ba3oBoit
(o0s3arenbHOl) yactu brnoka 1 «uctummmael (Moxynu)» OcnHoBHOM I[lpodeccnonanbHOi
Ob6pazoBarenbHoit Ilporpammer mo Hampasnenuto 11.03.02 - "HMuboxkoMMyHUKAIIMOHHBIE
TEXHOJIOTHH W CUCTEMBI CBSI3U".

Jannass aucnuminHa Oa3upyeTcs Ha BXOJHBIX 3HAHHUSIX, YMEHHUSX, HaBBIKAX H
KOMIICTCHIIMSIX, TOJTYYCHHBIX CTYJICHTAMH B IIIKOJIC.

Pe3ynbpTaThl OCBOGHHUS MUCIUILIMHBI OyAyT HEOOXOMUMBI AJSl JaJbHEUIIEro mpolecca
00ydYeHHUs B paMKax MMOATAITHOTO (OPMUPOBAHUS KOMIECTCHIIMNA TPU MU3yYECHUHU ITOCIIETYIOIIHX
muctumivH (ykazansl B @OC, myHKT 1):

Teopust BEpOATHOCTEN U MaTeMaTHYECKasi CTaTUCTUKA

CucreMbl IPUHATHS pEIICHUN

WHTenexTyalbHbIe CHCTEMBI U TEXHOJIOTHH
a TaKKe JUIs MPOXOKJECHUS BCEX BUIOB MPAKTUK U TOCYIapCTBEHHONW UTOTOBOW aTTeCTallUU.

3. MIEPEYEHDb IINIAHUPYEMBIX PE3YJbTATOB OBYUEHUS IO JUCIHUIIJIMHE
(MOJYJIIO), COOTHECEHHBIX C IIJTAHUPYEMBIMHU PE3YJIbTATAMHA
OCBOEHUMS OCHOBHOM TPO®ECCUOHAJBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMBI
Koa n HaumenoBaHue IlepeyeHb NUIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUS 110
peajn3yeMoil KOMIeTeHII N AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX C
HHAUKATOPAMHM JO0CTHKEHUsSI KOMIIETeH U
OIIK-1 3HATh:
Cnocoben MIPUMCHATDb [ MaTpUYIHOC MCUUCIICHUE,

®opma 2 u3 30



MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

€CTECTBCHHOHAYYHBIC U
00IIeHHKEHEPHBIE 3HAHUS, METOIBI
MaTeMaTUYeCKOI0 aHajau3a 1
MOJICIIUPOBAHUS, TEOPETHUECKOTO U
AKCIIEPUMEHTAIBHOTO HCCIICAOBAHMS
B MMPOQECCHOHATTLHOMN NeITeTLHOCTH;

MIOHSTHE O TPYTIAaX, KOJbIAX, ITOJIAX;

T10JIe KOMIUTEKCHBIX YHCET,;

OCHOBBI TEOPUH MHOTOYJICHOB;

pa3yInyHbIe BUJIbI YPABHEHUN IPSIMON Ha IJIIOCKOCTH

U B IIPOCTPAHCTBE;

pa3IuYHbIC BUIBI YPaBHEHUHN TIOCKOCTH;

e  OMNpe/eeHUs] U CBOMCTBA CKAISIPHOTO, BEKTOPHOTO
Y CMEIIIaHHOTO MTPON3BEICHHS BEKTOPOB;

¢ KAaHOHWYECKHE YpaBHEHUS M CBOWCTBA KPHBBIX H

MOBEPXHOCTEH 2-TO MOPSIIKA;

yMeThb:

pemaTs anreOpandeckue U reoMeTpUUYEecKHe 3a1a4u, UMEIOLIIe
aITOPUTM PEILCHUS;

BJIaJeTh:

METOJIaMH  peIleHHus  3aJa4  JUHEWHON  anreOpel |
AQHAJINTUYECKOM  TEOMETPUM, METOJaMH  J0Ka3aTeNbCTBa
YTBEP)KJICHUN, HABBIKAMHU IIPUMEHEHUS METONOB  JIMHEWHOMN
anreOpbl ¥ aHAIMTHYECKOH TEOMETPUH B JAPYIHX 00JacTsxX
MaTeMaTHYECKOTO 3HAHUSA u JUCLMITIIMHAX
€CTECTBEHHOHAYYHOI'O CONCPIKAHNUSL.

VK-1

Crioco0eH OCyIIEeCTBISATE TIOUCK,
KPUTUYECKUN aHAIN3 U CUHTE3
UHGPOPMAIUH, TPUMEHSTh
CHUCTEMHBIN NOAXO0 ISl PEUIEHUS
IMOCTaBJICHHEIX 3a71a9

3HATh: OCHOBHBIE MMOHSTHS, YTBEPXKACHUS, a TaK K€ METOJbI
HCCIICIOBaHUS, METOAUKY  IIOCTPOCHHsS  anredpanyecKux
CTPYKTYpP, BHYTPEHHIOIO JIOTHKY, CBS3BIBAIOLIYI0 JIMHEHHYIO
anre0py U aHAJTUTUYECKYIO TEOMETPHIO.

yMeTb: TPUMEHATH METOABl aireOpel W  aHAIUTHYECKON
TEOMETPHH AJISl PELICHNS NPAaKTHUECKUX 3a/1a4

BJIa/IeTh: METOAaMH aIreOpbl M aHAIUTHYECKOH T'€OMETpHH,
METOAMKON MOCTPOEHUsI alreOpandeckux CTPYKTYp, HAaBBIKAMHU
HCCIICIOBAHUS M PELICHMs 3aAad ajareOopsl M aHAINTHYECKOH
reOMETPHHU

[1K-3

CriocoOHOCTh IPUMEHSITD
COBPEMEHHBIC TEOPETHUCCKHE U
OKCIICPUMECHTAJIBHBIC METO/IbI
VICCJIC/IOBAHUS C LIETIBIO CO3/IaHUS
HOBBIX MEPCIIEKTUBHBIX CPEJICTB
UH(POKOMMYHHUKIIAIHH,
UCIIOJIb30BaHNE U BHEJPCHUE
pe3yJIbTaTOB MCCIEI0BAHHI

3HATh: OCHOBHBIE IIOHSTHS, YTBEPKIACHUSA, & TAK K€ METOIbI
WCCIIC/IOBAaHUS, METOJUKY  IIOCTPOCHHS  alre0pamyecKux
CTPYKTYp, BHYTPEHHIOIO JIOTHKY, CBS3BIBAIOILYI0 JMHENHYIO
anreOpy M aHAIUTHYECKYIO T€OMETPHIO.

YMeTh:

pemaTs anreOpandeckue U reoMEeTpUUYECKHe 3a1a4uM, UMEIOLIHIe
aJITOPUTM PEILICHUS;

BJIaJETh:

METOAAaMH peIleHHs 3a1a4 JMHEHHOHN anreopsl 1
AHAJINTUYECKON T€OMETPHH, METOAAMHU JJOKAa3aTeIbCTBA
YTBEPKJICHUH, HABBIKAMHU ITPUMEHEHUS] METOJIOB JIMHEMHOMN
areOphl ¥ aHATUTUYECKOW TeOMETPUH B APYTHX 00JIACTIX
MaTeMaTHYECKOr0 3HAHNA U TUCHUILUINHAX
€CTECTBEHHOHAYYHOI'O CONEPIKAHNUSL.

4. OBIIAA TPYIOEMKOCTDb AUCIUAITJIMHBI

4.1. O0beM THCHUILIAHBI B 324€THBIX eIHHUIAX (BCero): 8 3a4eTHBIX SIUHUII.

4.2. O6beM THCHUILIAHBI 0 BUAAM y4eOHOI padoTsl (B yacax):

®opma 00yyeHHs OUHasI

®dopma
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
VAbSIHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nmporpaMma AUCHUILTHHBI

KonnuectBo uyacos
(popma obyueHus ouHas)
Bup, yuebHou paboTbl B T.u. no
Bcerono |  cemecrpam
naaHy
1 2
1 2 3 4
KoHTakTHas pabota obyuaromxca ¢ 136 72 64
npenojasareneM B cooTBeTcTBUM C YT
AyANTOpPHbIE 3aHATUSA: 136 72 64
JNekuunn 68 36 32
CeMUHapsbl 1 NpakTUyeckmne 3aHATUA 68 36 32
JTabopatopHble paboTbl, NPAKTUKYMbI - - -
CamocTosTenbHas paboTta 80 36 44
dopma TeKyLLEero KOHTPOAA 3HaHWUM U KOHTPOAS
CaMOCTOATENIbHON pPaboTbl: TECTUPOBAHWE, KOHTP.
paboTa, KonnokBuym, pedepart u ap. (He MeHee 2
BVAOB)
Kypcosas paboTa - - -
Buabl npomMexxyTouHon attectaumm (3K3aMeH, 3a4eT) 3auer, 3a4eT SK3amen
AbI TP y H ' 3K3aMeH (36)
Bcero uacos no aucuymnanHe 252 108 |144

* B cnyuae HEOOXOIMMOCTH HCIIOJIb30BaHUS B YU4EOHOM MpoIiecce YaCTHYHO/MCKITIOUYUTEIHHO
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTWM B TaOJMIle dYepe3 CJell YKa3bIBaeTCs
KoruecTBO 4yacoB padoTsl JIJIC ¢ oOyuaronumucs Ass MpoBeIeHUs 3aHITUH B TUCTAHIIUOHHOM
dbopmare ¢ IPUMEHEHHUEM DJIEKTPOHHOTO O0yUECHHUSI.

4.3. Coaep:kanue TUCHHMILTHHBI (MoayJisi). PacnpeesieHue 4acoB mo reMaM M BHJIaM

y4eOHoii padoThI:

dopma o0yuyeHHsI: OuHasl.

Buabl yueOHbIX 3aHATHH ®opma
AyIuUTOpHBbIE 3aHATHS Sansrust TeKyLIero
JlaGopatop CamocTosi | KOHTPOJIA
Hazsanue IIpakTnyec B o
Bcero HbIE TeJbHAs 3HAHUI
pa3fiesioB U TeM KHe HHTEpPaK
Jleknun padoTHhI, . paGora
3aHATHS, THBHOH
NMPaKTHKYM
CeMHHAPBbI o ¢opme
1 2 8 4 5 6 7 8
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

1 cemecTp
Paznen 1. BBEJIEHUE
1. [Ipeamer
JCLUIITHHBL.
Hcropuueckue
CBEJICHUS O
Pa3BUTHH 3TOTO
pasena poBepKa
0,5 - - 0,5 pemeHus
MaTeMaTuku. Poip
¥ MECTO T€OMETPHUH sanad
1 anreOpHl B
cucTeMe
MaTeMaTHIECKOTO
00pa3oBaHusl.
Passien 2. JUHEMHASI AJITEGPA
1. DileMeHTEI 0,5 - - 0,5 pOBepKa
TEOPUU MHOXKECTB. peeHus
3amaHue 3a1a4
MHOKECTB.
Onepanuu Hajg
MHO)KECTBaMH.
HexapToBo
MPOU3BEACHHE
MHO>KECTB.
2. Matpwuripr. 1 2 - 4 MpoBepKa
Omneparin Haz pemeHns
MaTpHIaMU 1 UX 3a7a4
CBOICTBA.
3. [IpuBenenme 1 2 - 4 MpoBepKa
MaTpHIbI peeHuns
3JIEMEHTapHBIMHU 3a1a4
npeoOpa3oBaHUsIMH
CTPOK K
CTyIEHYATOMY
BULLY.
4. Pemenue cucteM 1 2 - 4 TpoBepKa
JIMHEHHBIX pemeHns
ypaBHEHHUH 3a1a4
MerozioM ["aycca.
5. DnemeHTapHBIC 1 1 - 3 MpoBepKa
MaTpHIBI U pemeHns
3JIEMEHTapHbIE 3ajad,
npeoOpa3oBaHus KOHTPOJIbHA
CTPOK M CTOJIOIIOB. g pabora
6. CBsi3p MEXKIY 1 - - 1 MpoBepKa
peLIeHUsIMU peteHus
CHCTEMBI 3a1a4
JIMHEWHBIX
YpPaBHEHUU U
COOTBETCTBYIOIIEH
OJIHOPOJAHOMN
CHCTEMBI
JUHEHUHBIX
ypaBHEHUH
7. O0wmuit aHaIK3 1 2 - 4 IIpoBEpKa
pELIeHUi CUCTEM pemeHus
JIMHEWHBIX 3aja4,
YpaBHEHUM. KOHTPOJIbHA
g pabora

8. BekTopHoe 1 - - 1 poBepKa

®opma 5u3 30




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

MPOCTPAHCTBO. peeHus

IToampocTpaHcTBO. 3a1a4

baszuc

MPOCTPAHCTBA.

PazmepHocTh

MPOCTPAHCTBA.

Pasnoxenue no

basucy.

9. Jluneiinas TpoBepKa

3aBUCHMOCTb U peLIeHUs

HE3aBHCHMOCTh 3a7ad,

BEKTOPOB. KOHTpPOJIbHA

[pocreitmme a1 pabota

CBOMICTBA.

10. JIuneiinas IpoBepKa

3aBHCUMOCTb CTPOK pereHus

(cTonb10B) 3a/1a4

Martpulpl. Panr

MaTpHLBI U

MaKCHMaJIbHOE

YHUCJIO JINHEHHO

HE3aBUCHMBIX

CTPOK (CTOJIOLOB).

11. PaHT MaTpHUIIHL. TpoBepKa

Brruncnenue panra pemeHns

P TTOMOIIH 3ajad,

3JIEMEHTapHBIX KOHTPOJIbHA

npeoOpa3oBaHUH. g pabota

12. Ananus MpoBepKa

pELICHUI CUCTEM peleHus

JIMHEHUHBIX 3a7a4

YpaBHEHU Ha

S3bIKE PAHTOB.

Teopema

Kponexepa-

Kanemiu.

13. dynnameHTans MpoBepKa

Has CHCTeMa pemeHns

pelieHuit 3aj1a4,

OJHOPOJIHOM KOHTpPOJIbHA

CUCTEMBI U €€ s pabota

HaXOXKJCHHUE.

14. TloacTaHOBKH. MIpOBEpPKA

IlepecTaHoBKH. peuieHus

IlonsTue rpynimst. 3a7a4

Cummerpuueckas

rpymnma.

3HaKoInepeMeHHas

rpymnna.

15. Onpenenenne MIPOBEpPKa

OTIpEAEHUTENS U pemeHuns

€r0 OCHOBHBIE 3aja4,

CBOICTBA. KOHTPOJIbHA

g pabora

16. Anroputm MpoBepKa

Taycca pelieHus

HaXOXJICHUS 3amaq

OTIPEICITUTEIS.

17. Onpenenurenb MpOBEpPKa

TPEYTOoJbHOMN pelIeHUs
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Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

MaTpHIbL. 3ajad,

Onpenenurens KOHTPOJIbHA

nojypacrnasieiics a1 pabota

MaTpHIbL.

18. Paznoxenue 4 1 1 IpoBepKa

OTIPEICTTUTEIIS 110 pereHus

CTpOKaM 1 3ama4

cTosdnam.

Teopema o

(hanpmmBOM

Pa3I0KCHUH.

19. O6paTHas 4 1 1 TpoBepKa

MaTpuLa. perIeHus

Heobxonnmoe u 3ajad,

JIOCTaTO4YHOE KOHTpOJIbHA

yCIIOBHUE a1 pabota

CYIIECTBOBAHUS

obpaTHOH

MaTpHIbl.

®opmyna

oOpartHOU

MaTpHULBL

20. Ompenenurens 4 1 1 MpoBepKa

BaunepmoHnna. penreHus
3amaq

21. Panr 2 1 - MpoBepKa

NPOU3BEICHHS penreHus

MaTpHil. 3ajad,
KOHTpOJIbHA
g pabota

22. ®opmyiisl 5 1 2 IpoBepKa

Kpamepa pemenus peleHus

CJIy. 3a7a4

23. Boruncienue 4 1 1 MpoBepKa

oOparHoH peureHus

MaTpULBI IPH 3aj1ad,

MOMOILH 3JIEMEH- KOHTPOJIbHA

TapHBIX s pabora

peoOpa3oBaHMiA.

24. Onpenenurens 4 1 1 MpoBepKa

NPOU3BEICHHS penreHus

MaTpHIL. 3ama4

25. Onpenenenue 3 1 1 pOBepKa

IPYIIIbI, KOJIbIIA, peteHus

TOJIsl, CBOMCTBA. 3asa4

ITpumeps! rpym,

KOJIEII, TTIOJICH.

26. Kosbiio 3 1 1 MpoBepKa

BBIYETOB. peteHus
3aj1a4

27. Tone 4 1 2 MIPOBEpPKa

KOMIUIEKCHBIX pemeHuns

YHCell. 3aja4,

Tpuronomerpuyec KOHTpOJIbHA

Kas popma s paboTta

KOMIUIEKCHOTO

yucia. Teopema

Myaspa.

28. Teopema 2,5 1 0,5 pOBepKa

Jlarpanxa. pelieHus

®opma 7 u3 30




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

WuTtepnionsiunonHa 3a1a4
g popmyna
Jlarpanxa.
29. Kopensb u3 2,5 1 0,5 - - 1 MpoBepKa
KOMIUIEKCHOTO peeHus
yycia. ['pynna 3a7a4
KopHeit u3 1.
30. Kosnbrio 3 1 1 - - 1 IIpoBepKa
MHOT'OYJICHOB. perIeHus
CreneHn 3a1a4,
MHOT'OWICHA, KOHTPOJIbHA
CYIIIECTBOBAHUE H g pabora
€IUHCTBEHHOCTb
JIETICHUS C
OCTaTKOM.
31. Teopema be3y. 2,5 1 0,5 - - 1 MpOBEpKa
Cxema I'opuepa. peleHus
3a1a4
32. HOJl u ero 2,5 1 0,5 - - 1 MpoBepKa
CBOICTBA, peuieHus
ITOPUTM 3aja4,
EBximna. KOHTPOJIbHA
s pabora
33. dakropuankHO 2 1 - - - 1 MpoBepKa
CTB KOJIbIIA penreHus
MHOT'OYICHOB U 3amaq
KOJIbL[a LEJTBIX
YHCeIL.
34. HermpuBoAUMBI 3 1 1 - - 1 MpoBepKa
€ MHOTOYJICHBI HaJ| peeHuns
noseM 3aja4,
JCWCTBUTENbHBIX U KOHTPOJIbHA
KOMIUTEKCHBIX s pabota
YHCeJL.
35. PaznoxeHne 3 1 1 - - 1 poBepKa
MHOTOYJICHA 110 penreHus
CTEIeHIM 3aj1ad,
JIMHEHHOTO KOHTPOJIbHA
JBY4JICHA. s pabora
36. PanimonanbHEIE 3 1 1 - - 1 IpoBepKa
(hyHKIHM. peureHus
Brigenenue nenoi 3aj1a4,
YacTH. KOHTPOJIbHA
[pencrasienue s pabora
NPaBHIBHBIX
Jipo0eil B Bue
CYMMBI
IPOCTEHIIHNX.
3K3AMEH - - - - - -
Hroro 1 cemectp 144 36 36 - - 36
2 cemecTp
Paznen 3. AHAJIMTUYECKAS TEOMETPUA
1. lexapToBbI 5 1 2 - - 2 MpoBepKa
KOOPJMHATHI HA peuieHust
TUIOCKOCTH U B 3a1a4
IPOCTPAHCTBE.
2. Cepuueckue 5 1 2 - - 2 IIpOBEpKa
KOOpP/JMHATHI B pemeHns
TPOCTPAHCTBE. 3a1a4
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

Iununapuueckue
KOOpJUHATHI B
IPOCTPAHCTBE.

3. Jlenenue 5 1 2
OTpe3Ka B TaHHOM
OTHOIIICHHH.
Koopnunats
LEHTpPa Macc.
Bapunentpuueckue
KOOPJMHATHI HA
IIOCKOCTH.

poBepKa
peeHus
3ajad,
KOHTpOJIbHA
g pabora

4. TIpeoOpazoBanu 5 1 2
€ JICKapTOBBIX
HPSIMOYTOJIBHBIX
KOOpJMHAT Ha
TUIOCKOCTH,
napajuiebHbII
MepeHoc, MaTpuLa
MIOBOPOTA.

IpoBepKa
perIeHus
3ama4

5. Ckansiproe 7 2 2
TIPOM3BEICHUC
BEKTOPOB,
CBOMCTBA.
Brranciaenue
CKaJIPHOTO
TIPOM3BEACHUS
4yepe3 KOOPIUHATHI
BEKTOPOB B
OPTOHOPMHUPOBAHH
oM Oa3smuce.
Brruucnenue niavH
BEKTOPOB U YTJIOB
MEXIy HIUMH 4epe3
KOOPAWHATHI
BEKTOPOB.

MpOBEpKa
peuIeHus
3a1a4

6. BekropHoe 7 2 2
MIPOU3BE/ICHUE
BEKTOPOB U €0
CBOMCTBA.
Brruncienue
BEKTOPHOTO
IIPOU3BEIECHUS
4epe3 KOOPAMHATHIL.

HpoBepKa
penreHus
3aj1ad,
KOHTpOJIbHA
g pabora

7. Cmemannoe 7 2 2
MIPOM3BEICHUE
BEKTOPOB U €T0
CBOMCTBA.
Brranciaenue
CMEIIaHHOIO
MPOU3BEICHUS
qepe3 KOOPAUHATHL.

MpoBepKa
pereHus
3amaq

8. 3amanue mpsMoit 7 2 2
Ha TJIOCKOCTH.
OO6miee ypaBHEHHE
MIPSIMOH.
Henonueie
YpaBHEHHUS
IPSAMOH.
YpaBHeHUe
OpsIMOii B

IIpoBepKa
peneHus
3a1a4

®dopma
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OTpE3Kax.

9. Kanonnueckoe 7 2 2
ypaBHEHHE
IIPSIMOH.
[TapameTrpryeckue
ypaBHEHHUS
npsamoi. Ipamas ¢
YTIOBBIM

K03 ppHuneHTOM.
Hopmuposannoe
ypaBHEHHE
MIPSIMOH.
OTKIIOHEHHE TOUKU
OT NPSIMOM.
Ycnosus, npu
KOTOPBIX JaHHAas
npsMas nepecekaer
JIaHHBIN OTPE30K.

npoBepKa
peureHus
3aj1ad,
KOHTPOJIbHA
a1 pabota

10. Yron mexmy 7 2 2
JIBYMS TIPSIMBIMU.
YcmoBus
MapaIeTIbHOCTH U
MePICHANKYIIPHOC
TH IBYX TPSMBIX.
Haxoxnenue
OUCCeKTPHUC YITIOB,
00pa3zoBaHHBIX
JIAaHHBIMU
MPSIMBIMH.
Ycnosue
TepeceueHus Tpex
MpSIMBIX B OJHOU
TOUYKE.

MpOBEpKa
peuIeHus
3a1a4

11. 3amanue 5 1 2
TUIOCKOCTH B
MPOCTPAHCTBE.
OO01mee ypaBHCHHE
TUTOCKOCTH.
Henonnele
ypaBHEHUsI
TUTOCKOCTH.
YpaBHenue
TUIOCKOCTH B
OTpe3Kax.
Hopmuposannoe
ypaBHEHHE
TUIOCKOCTH.
OTKJIOHEHNE TOUYKH
OT IJIOCKOCTH.

IIpoBEpKa
pemeHns
3a1a4

12. Yron mexmy 5 1 2
JIBYMST
IIJIOCKOCTSIMHU.
Ycnosusa
MapajyIeIbHOCTH U
MEPIICHANKYIIPHOC
TH IIOCKOCTEM.
YpaBHeHUe
IJIOCKOCTH,
MPOXOIsIIeH depes
TPH Pa3JIUYHBIC

poBepKa
peLeHus
3ajad,
KOHTPOJIbHA
g pabora

®opMma
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TOUKH, HE
JeKalue Ha OJJHOM
IPSIMOMH.

13. Kanonuveckue 5 1 2
ypaBHEHHS
JJUINIICA,
THIIEpOOITBI U
mapaboIbl,
CBOMCTBA 3JUTHIICA,
rurepOoITsl 1
apaboJIbl.

poBepKa
peeHus
3a1a4

14. TnpexTpucs u 4 1 1
(hoKycCHI AHIICa,
THIIEpOOITBI U
napaboJIbl.
KacatenpHble k
ILIUIICY,
runepboe u
napaboue.

IpoBepKa
perIeHus
3ama4

15. 3aganue 6 2 2
TUTOCKOCTH B
MIPOCTPAHCTBE.
OOmiee ypaBHCHHE
TUTOCKOCTH.
Henonueie
ypaBHCHHS
TJIOCKOCTH.
YpaBHenue
MJIOCKOCTH B
OTpe3Kax. YTroiu
MEXTy ABYMS
TUTOCKOCTSIMH.
Ycenosus
MapajuieIbHOCTH U
MEePICHINKYIIPHOC
TH TJIOCKOCTEH.
YpaBHeHue
MJIOCKOCTH,
MpoXOosIIei uepes
TPH pa3IUIHbIE
TOYKH, HE
JIeXaIiue Ha oJJHOMI
IPSIMOH.

poBepKa
penreHus
3ajad,
KOHTPOJIbHA
s pabora

16. bununelinbie u 8 4 1
KBaJlpaTUIHbIC
dhopMel 1
(hyHKIHM.
bununeiineie
dhopMer 1
byHKIINN.
CuMMeTpUYHBIE U
KOCOCHMMETPUYHBI
¢ OunuHeHbIe
(hopMBL.
KBanparuunsie
¢hopmsbl 1
(hyHKIHH.
Anroputm
Jlarpamnxa st
TpUBEJICHUS

MpOBEpKa
peureHus
3a1a4

®opMma
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KBaJpaTUYHON
(hopmbI K
JIMarOHAJILHOMY
BUY. 3aKOH
WHEPLUH
BEIICCTBEHHBIX
KBaJpaTHYHBIX
thopm.
IlonoxurensHO
ONPEIEIICHHBIE
KBaJlpaTH4YHbIE
(hyHKIHH.
Kpurepuii
CunbBecTpa.

17. EBKINAOBEI
MPOCTPAHCTBA.
Hepasencrso
Kormu-
BynskoBckoro.
Mopynb BekTOpa,
paccTosiHuE H
KOCHHYC yTIa
MEXy BEKTOPaMH.
JInneinas
HE3aBHCHUMOCTh
OPTOTOHAIILHBIX
CHCTEM.
CkanspHoe
MPOM3BENICHUE B
OPTOHOPMHUPOBAHH
oM Oasmuce.
IIpouecc
OpPTOTOHAN3AIIHI
I'pama-IlImMunara.

poBepKa
pereHuns
3a1a4

18. Kanonuueckue
ypaBHEHUS U
CBOMCTBA
MOBEPXHOCTEH 2-T0
MopsiiKa B
TPEXMEPHOM
MIPOCTPAHCTBE.

HpoBepKa
penreHus
3ajad,
KOHTPOJIbHA
g pabora

DK3aMeH

36

Htoro 2 cemectp

144

32

32

44

Bcero

252

68

68

80

Pa3nea 1. BBEJIEHUE

5. CONEPKAHUE JUCHUJINHBI (MOJIYJIS)

Tema 1.1. Ilpenmer mucummuivHbl. VcTopuyeckne CBEINEHHS O Pa3BUTHM HTOTO pasjena
MaTeMaTUKHU. PoJb 1 MeCTO reOMETPHH U alIreOphl B CHCTEME MaTeMAaTHYECKOTO 00pa30BaHMs.

Pasnen 2. JTMHEMHAS AJITEBPA

Tema 2.1. DneMeHTBI TEOPUH MHOXKECTB. 3aJjaHe MHOXKECTB. Onepaluy HaJl MHOKECTBAMH.

JlexapToBO MPOU3BEACHUE MHOKECTB.
Tema 2.2. Martpunpl. Onepanuu HaJ MaTpUIlaMH U UX CBOMCTBA.

Tema 2.3. [IpuBeneHre MaTpHIIbI 3JIEMEHTAPHBIMU MPE0OPa30BAHUSMU CTPOK K CTYIIEHYaTOMY

®opMma
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BUJLY.

Tema 2.4. Penienue cuctem JIMHEHMHBIX ypaBHEHHUM MeTo10M [aycca.

Tema 2.5. DneMeHTapHbIe MaTPHILIBI U AJIEMEHTApHbIE IPE0Opa30BaHUs CTPOK U CTOJIOLOB.
Tema 2.6. CBsi3b MEXly pELIEHUSIMH CUCTEMBI TMHENHBIX YPAaBHEHUH U COOTBETCTBYIOLEH
OJHOPOJITHOM CUCTEMBbI JIMNHEHHBIX YPaBHEHUM

Tema 2.7. O01uii aHanu3 pelIeHni CUCTEM JIMHEMHBIX YPABHEHUH.

Tema 2.8. BektopHoe npoctpancTBo. [ToanpoctpancTBo. basuc npocrtpancra. PazmepHocTh
npoctpaHcTBa. Pasnoxkenue mo 6asucy.

Tema 2.9. JIuneliHast 3aBUCMMOCTb M HE3aBUCUMOCTH BEKTOPOB. [Ipocreiiue cBolicTBa.
Tema 2.10. JluneiiHast 3aBUCUMOCTB CTPOK (CTOJIOLOB) MaTpUIlbl. PaHT MaTpuLibl U
MaKCHUMAaJIbHOE YMCJIO JMHEHHO HEe3aBUCUMBIX CTPOK (CTOJIOLOB).

Tema 2.11. Panr matpuupl. Berarcienue panra npy nNoMOILY 3JIEMEHTapHbIX IPe00pa30BaHUM.
Tema 2.12. AHanu3 pelieHuil CuCTeM JIMHEHHBIX YpaBHEHUM Ha sI3bIKE paHToB. Teopema
Kponekepa-Kanennu.

Tema 2.13. dyHameHTanbHas cUCTeMa pelleHH 0IHOPOIHON CHCTEMBI U €€ HaXOXKACHHUE.
Tema 2.14. TlogcranoBku. [lepecranoBku. [Tonstue rpynmnsl. CummeTpuyeckas rpymnmna.
3HaKoINepeMEHHasl rpyma.

Tema 2.15. Onpenenenue onpenenuTess 1 €ro OCHOBHbIE CBOWCTBA.

Tema 2.16. Anroput™m ["aycca Haxox1eHUs ONIpEAETUTENS.

Tema 2.17. Onpeaenutenb TpeyroabHOW MaTpulibl. ONpeaeauTellb MoJIypaciaBLIeicss MaTPHUIIBL.
Tema 2.18. Pa3znoxxeHue onpeaeauTes o cTpokam U ctosiduam. Teopema o ¢anbImBoM
Pa3IoKEeHUH.

Tema 2.19. O6parHas Matpuna. HeoOxoaumoe U JOCTaTOUHOE YCIOBUE CYIIECTBOBAHUS
oOpatHOl MaTpulel. @opmyiia 0OpaTHON MATPHUIBL.

Tema 2.20. Onpenenutens Banaepmonaa.

Tewma 2.21. Panr npousBeieHus: MaTpULL.

Tewma 2.22. ®opmyael Kpamepa pemenus CJIY.

Tema 2.23. Brruucienrne oOpaTHON MaTpUIbl IIPH MTOMOIIH 3JIEMEHTAPHBIX TPE0Opa30BaHU.
Tema 2.24. OnpenenuTens NPOU3BEACHNS MAaTPHIL.

Tewma 2.25. OnpeneneHue rpynibl, KOJblla, oJs, CBOMCTBA. [IpuMeps! rpyIi, KoJell, mojei.
Tema 2.26. Konp11o BEIYETOB.

Tema 2.27. Tlone koMIIeKCHBIX uncen. Tpuronomerpuyeckas popma KOMIIEKCHOTO YUCTIa.
Teopema Myaspa.

Tewma 2.28. Teopema Jlarpanxa. Uareprionsiimonnas ¢popmyna Jlarpamxka.

Tema 2.29. KopeHs 13 KOMIUIEKCHOTO yKcia. ['pymnmna kopHen u3 1.

Tema 2.30. Konbiio MHOrowieHoB. CTeneHb MHOTOWIEHA, CYIIECTBOBAHUE U €IUHCTBEHHOCTh
JIEJIEHUS C OCTAaTKOM.

Tema 2.31. Teopema besy. Cxema ['opHuepa.

Tewma 2.32. HO/I u ero cBoiictBa, anroput™ EBknnaa.

Tema 2.33. ®akTopHaIbHOCTh KOJIbI]a MHOTOWIEHOB M KOJIbIIA LIEIBIX YHUCEN.

Tema 2.34. HennpuBoauMble MHOTOWIEHBI HAJ| MIOJIEM JIEHCTBUTENIBHBIX U KOMIUIEKCHBIX YHCEIL.
Tewma 2.35. Pa3noxeHne MHOTO4YJIEHA IO CTEIICHSIM JINHEWHOTO JIBY4ICHA.

Tema 2.36. Paunonansuble pyHkiun. Beinenenue nenoit yactu. [lpeacraBienne npaBuiIbHbBIX
JIpoOeli B BUJIE CyMMBI IIPOCTEHIITHX.

Paznea 3. AHAJIMTHYECKASA 'EOMETPUSA

Tema 3.1. JIekapTOBbI KOOPAUHATHI HA INIOCKOCTH M B TPOCTPAHCTBE.

Tema 3.2. Cepudeckue KOOpAUHATHI B TpocTpaHcTBe. L[unnHaprueckue KOOpaANHATHI B
IIPOCTPAHCTBE.

Tema 3.3. Jlenenue oTpe3ka B JaHHOM OTHOIIeHUH. KoopAauHaThI LIeHTpa Macc.
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bapuneHTpuueckue KOOpAMHAThI Ha MIJIOCKOCTH.

Tema 3.4. [IpeoOpa3oBaHue 1EKapTOBBIX MPSMOYTOJbHBIX KOOPAMHAT HA TNIOCKOCTH,
napajuieIbHbIN EPEHOC, MaTPULIA IOBOPOTA.

Tema 3.5. CkansipHOoe IpOU3BEIEHUE BEKTOPOB, CBOMCTBA. BhIunciieHne cKalsipHOro
MIPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB B OPTOHOPMHUPOBAaHHOM Oa3uce. Brruncienue aauH
BEKTOPOB U YIJIOB MEX/1y HUMH YEPE3 KOOPIUHATHI BEKTOPOB.

Tema 3.6. BektopHOe Ipou3BeICHUE BEKTOPOB U €r0 CBOMCTBA. BhIuncieHne BEKTOPHOTO
IIPOU3BENICHUS YepPE3 KOOPAUHATHI.

Tema 3.7. CMmenianHOE TPOU3BEECHUE BEKTOPOB U €r0 CBOMCTBA. BhIUnCIIEHNE CMEIIAHHOTO
IIPOU3BENICHUS Yepe3 KOOPAUHATHI.

Tewma 3.8. 3amanue npsiMoit Ha TuiockocTu. O0IIee ypaBHeHHE NpsiMoi. HenosiHble ypaBHEHHS
IPsIMOM. Y paBHEHUE NPSAMOU B OTPE3KAX.

Tewma 3.9. Kanonnueckoe ypaBHeHue npsimoid. [Tapamerpudeckue ypaBHeHus npsimoid. [Ipsmast ¢
yriaoBeiM KoddurnmentoM. HopmupoBanHoe ypaBaenue npsimoid. OTKIIOHEHHE TOYKU OT
psIMOI. Y CIIOBUS, IIPU KOTOPBIX JaHHAs MpsMast IEpEeCceKaeT JaHHbIA OTPE30K.

Tema 3.10. Yron mexay AByMs NPSAMbIMH. Y CJIOBUS apaJIEIbHOCTH U NEPIEHIUKYIIPHOCTU
IBYX NpsiMbIX. HaxoxaeHne GuccekTpuc yrios, 00pa30BaHHBIX IaHHBIMH MPSMBIMU. Y CIIOBUE
HepeceyeHMs TpeX MPSIMBIX B OJJHON TOUKE.

Tema 3.11. 3aganue miockocTd B mpoctpaHcTe. OO0IIee ypaBHeHHE TI0CKOCTH. Hemonnbie
YpaBHEHHUS IIJIOCKOCTH. Y paBHEHHE IJIOCKOCTU B oTpe3kax. HopmupoBaHHOE ypaBHEHHE
MI0CKOCTH. OTKIOHEHHE TOUYKHU OT IJIOCKOCTH.

Tema 3.12. VYroa Mexay IByMs IIJIOCKOCTSIMU. Y CIIOBHS TapaJJICIIbHOCTU U
NEePHEHANKYISIPHOCTH IIJIOCKOCTEH. Y paBHEHUE INIOCKOCTH, POXOSALIEH Yepe3 TpU pa3InyHbIe
TOYKH, HE JISKAIINE HA OJHOU HPSIMOM.

Tema 3.13. KanoHuueckue ypaBHEHHS JUIHIICA, TUIIEPOOIIBI M Tapabosibl, CBOWCTBA AILITUIICA,
rUIepO0IIbl U TapaboJIbL.

Tema 3.14. Tupextpuchl u HOKyChI ILTUIICA, TUIEPOOIIBI U Tapabobl. KacaTenbHble K 2JUIHIICY,
runepOoe u napadosie.

Tema 3.15. 3apanue niaockocTu B mpocTpancTBe. O01Iee ypaBHeHUE MII0CKOCTH. HemnomHbie
YpaBHEHHUS IIJIOCKOCTHU. Y paBHEHHUE INIOCKOCTU B OTpe3KaxX. YTO0JI MEX/Yy ABYMs IUIOCKOCTSIMH.
VYcnoBus napajieIbHOCTH U NEPIIEHIUKYIIIPHOCTU IUIOCKOCTEN. Y paBHEHHE IIIIOCKOCTH,
MIPOXOSIIEH Yepe3 TP Pa3IMUHbIE TOUKH, HE JIEKAINE HA OJHOU MTPSIMOM.

Tema 3.16. bununeiinsie n kBagpaTHuHble GOopMbI U GyHKIMU. bunnuneitnbie popmsl n
¢ysxun. CUMMETpUYHbIE U KOCOCUMMETpUYHbIE OunuHeitHble popMbl. KBaapaTuunbie popmbl
u pyHkmu. AnroputM Jlarpanka ais npuBeIeHUs KBaIpaTHUHON (OPMBI K TUATOHAIIEHOMY
BUJy. 3aKOH MHEPLIMH BELIECTBEHHBIX KBaApaTUUHbIX popm. [lonoxkurensHo onpesieieHHbIe
kBajgpatnunbie (yHkuuu. Kpurepuit CunbBectpa.

Tema 3.17. EBknunioBsl npoctpanctsa. Hepasencrso Komu-byHnsikoBckoro. Moayis BekTopa,
paccTosiHuE U KOCHHYC yIJla MEXy BeKTopamu. JInHeiiHast He3aBUCMMOCTb OPTOTOHAJIBHBIX
cucteM. CkansipHoe Npou3BeAeHNE B OpPTOHOPMUPOBAaHHOM Oa3zuce. [Iporecc oproronanuzanuu
I'pama-Imunra.

Tewma 3.18. KanoHM4ecKkne ypaBHEHHS U CBOMCTBA OBEPXHOCTEN 2-T0 MOPSAAKA B TPEXMEPHOM
IIPOCTPAHCTBE.

6. TEMbI IPAKTUUYECKUX U CEMUHAPCKUX 3AHSATUN

Tewma 2.2. Marpuusl. Onepanuu HaJ MaTPULIAMH U UX CBOMCTBA.

Tema 2.3. [IpuBeneHure MaTpHIlbl 2JIEMEHTAPHBIMU IPe0OPa30BaHUSAMH CTPOK K
CTYNEHYATOMY BUJY.

Tema 2.4. Pemienne cucteM JTUHENHBIX YpaBHEHMI MeTo1oM [aycca.

Tema 2.5. DnemeHTapHbIe MaTPULIbI U AJIEMEHTapHbIE TPe0Opa30BaHUsS CTPOK U CTOJIOIOB.

dopma 14 u3 30



MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

Tewma 2.7. O0muii aHaIu3 perieHU CUCTEM JIMHCHHBIX YpaBHCHHI.

Tema 2.9. JIunelinas 3aBUCHMOCTb U HE3aBUCUMOCTb BEKTOpOB. [Ipocreiinine cBoicTBa.
Tewma 2.10. JIunelinas 3aBUCUMOCTb CTPOK (CTOIOIOB) MaTpuilbl. PaHr MaTpuiibl u
MaKCHMaJIbHOE YHCIIO TUHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIIOB).

Tema 2.11. Panr martpuiibl. Beruuciienue paira npyu HOMOIIM 3JIEMEHTapHbIX
npeoOpa3oBaHui.

Tema 2.13. dyHnamMeHTaabHas CUCTEMA PEIICHUI OJTHOPOHON CUCTEMBI U €€ HaXOXKICHUE.
Tema 2.14. IloacranoBku. IlepecranoBku. [lonsrue rpynnsl. CummeTpudeckas rpyInia.
3HaKonepeMeHHas rpyIma.

Tema 2.15. Onpenenenue onpenenuTesns 1 €ro OCHOBHbIE CBOWCTBA.

Tema 2.16. Anroput™m ["aycca Hax0XKIEHUS ONPEACTUTENS.

Tewma 2.17. Onpenenutenb TpeyroiabHoM MaTpuiibl. OnpenenuTenb NoypaciaBIieics
MaTpPHUIIBIL.

Tema 2.18. Paznoxxenue onpenenurens mo cTpokam u cronduam. Teopema o paibumBoM
Pa3IoKEHUHU.

Tema 2.19. O6parnas matpuna. Heo0xoaumoe u 10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS
oOpatHo# MaTpuisl. @opmyiia 00paTHON MATPHUIIBL.

Tema 2.20. Onpenenutens Bannepmonaa.

Tewma 2.22. ®opmynsl Kpamepa pemenus CJIY.

Tema 2.23. BriunciieHue oOpaTHON MaTpHUIIbI IIPU TOMOILIY 3JIEMEHTAPHBIX IPe0Opa30BaHUM.
Tema 2.24. OnpenenuTens TPOU3BEACHUS MaTPHUII.

Tewma 2.25. Onpenenenue rpynisbl, KOJbIia, Mojsi, CBOMcTBa. [Ipumeps! rpy1i, Koel, mojiei.
Tema 2.26. KoJIb10 BEIYETOB.

Tewma 2.27. Ilone koMIUIeKCHBIX uncen. TpuronoMmerpudeckas popma KOMIJIEKCHOTO YUCIIA.
Teopema Myaspa.

Tema 2.28. Teopema Jlarpamxka. MaTepnionsiuonHas hopmya Jlarpamxka.

Tema 2.29. KopeHnb u3 komiuiekcHoro yucina. ['pymnmna kopuei u3 1.

Tema 2.30. Komabio MHOrousieHoB. CTereHb MHOTOUJIEHA, CYILIECTBOBAHHUE U
€IMHCTBEHHOCTb JIEJICHUS C OCTaTKOM.

Tema 2.31. Teopema besy. Cxema ["'opHepa.

Tewma 2.32. HO/I u ero cBoiicTBa, anroput™ EBkinja.

Tema 2.34. HenpuBoivMble MHOTOWIEHBI HAJ| MOJIEM JIEHCTBUTENIBHBIX U KOMIUIEKCHBIX
qucell.

Tema 2.35. Pa3noxeHre MHOTOUJIEHA 110 CTETIEHSIM JIMHEIHOTO JByYJIeHA.

Tema 2.36. Patnonansuble pyHkuu. Beinenenue nenoit yactu. Ilpeacrasienne
MPaBWIbHBIX Jp0oOei B BUJI€ CYMMBbI IPOCTEUIIHX.

Paznea 3. AHAJIMTHYECKASA 'EOMETPUSA

Tewma 3.1. JlekapTOBBI KOOPJIMHATHI HA TUIOCKOCTH U B TIPOCTPAHCTBE.

Tema 3.2. Chepuueckre KoopaAuHATHI B IpOCTpaHcTBe. LIMInHapuyecKkne KOOpAUHATHI B
IIPOCTPAHCTBE.

Tewma 3.3. JleneHnue oTpe3ka B JaHHOM OTHOLIEHUU. KOoopIMHATHI IIEeHTpa Macc.
Bapunientprueckre KoopAMHATHI HA TIJIOCKOCTH.

Tewma 3.4. [IpeoOpazoBanue AEKaPTOBBIX MPSIMOYTOIBHBIX KOOPJMHAT HA TNIOCKOCTH,
MapajuIeIbHbII NEPEHOC, MaTPULIA IIOBOPOTA.

Tewma 3.5. CkansipHoe Ipou3BeeHUE BEKTOPOB, CBOMCTBA. BhIuncieHre ckajispHOTO
MIPOM3BEICHUS Yepe3 KOOPIUHATH BEKTOPOB B OPTOHOPMHPOBAHHOM Oazuce. Brrancnenue
JUIMH BEKTOPOB U YIJIOB MEXKIy HUMH Yepe3 KOOPAUHATHI BEKTOPOB.

Tema 3.6. BekTopHO€ Mpon3BEICHUE BEKTOPOB U €r0 CBOMCTBA. BhIUKCieHNE BEKTOPHOTO
MIPOU3BENICHUS Ye€pe3 KOOPAUHATHI.
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Tewma 3.7. CMelaHHOE IPOU3BEAECHUE BEKTOPOB U €r0 CBOMCTBA. BhIuncienue cMmemanHoro
IIPOU3BEICHNUS YepEe3 KOOPAUHATHI.

Tewma 3.8. 3aganue npsMoit Ha TuiockocTy. O61Iee ypaBHeHHEe TpssMoi. HenomHbie
yYpaBHEHUS IIPSAMOM. Y paBHEHUE NPSIMOU B OTPE3KAX.

Tema 3.9. Kanonnueckoe ypaBHeHue npsiMmoi. [TapameTpudeckre ypaBHEHUS PSMOU.
[Ipsimast ¢ yrinoBeM koaddunmentoM. HopmupoBanHoe ypaBHeHue npsimoid. OTKIIOHEHHE
TOYKHU OT NPAMOU. Y CIOBHS, IPU KOTOPBIX JAHHAS NpsMasi IEPEeCceKaeT JaHHbIM OTPE3OK.
Tema 3.10.  Yros mMexay IByMs NPSIMBIMU. Y CIIOBUSI apaIeIbHOCTU U
MEPIEeHIUKYISIPHOCTH JBYX NpsMbIX. HaxoxaeHue 6uccekTpuc yrios, 00pa3oBaHHBIX
JAHHBIMU TPSIMBIMH. Y CIIOBUE NIEPECEUCHUSI TPEX MPSIMBIX B OJTHON TOUKE.

Tewma 3.11. 3aganue iockoctu B mpoctpanctse. OO0IIee ypaBHeHHE TUIOCKOCTH. HemomHbie
ypaBHEHUS IJIOCKOCTH. Y paBHEHHE IIJIOCKOCTU B oTpe3kax. HopmupoBanHOe ypaBHEHUE
MII0CKOCTH. OTKIOHEHHE TOUYKHU OT INIOCKOCTH.

Tema 3.12.  VYroa Mexay IByMs IJIOCKOCTSIMU. Y CIIOBHS NapalIeIbHOCTU U
MEePIEHIUKYISIPHOCTHU IIJIOCKOCTEH. Y paBHEHHE INIOCKOCTH, POXOIAIIEH Yepe3 TpU
pa3IM4HbIE TOYKH, HE JIEXKAIIUE HA OJHOU IPSMOM.

Tema 3.13. Kanonunueckue ypaBHEHHS 3JUIHIICA, TUIIEPOOIIBI M TapaboIibl, CBOWCTBA AILTUIICA,
runepOosbl U napadosbl.

Tema 3.14. Jupextpucsl u HOKyChl dIUIHICA, TUIIEPOOIBl U mapadonbl. KacaTenbHble k
AJUIUTICY, TUIIepOoJIe U mapadoe.

Tewma 3.15. 3aganue mockocT B mpoctpaHcTBe. O0IIee ypaBHEHHE TUIOCKOCTH. Hemonubie
YPaBHEHHUSI IIJIOCKOCTHU. Y paBHEHUE INIOCKOCTU B OTPE3Kax. YT0JI MEXy IByMs
IJIOCKOCTSIMU. Y CJIOBHSI MAPAJUIENIbBHOCTU U NEPHEHAUKYIISIPHOCTH TUIOCKOCTEN. Y paBHEHUE
IJIOCKOCTH, MPOXOJIALIEH uepe3 Tpu pa3sinyHble TOUKHU, HE JIeKAlle Ha OAHON IPSIMOH.
Tema 3.16. bununeiinsie u kBagpatuunbie GopMbl 1 GpyHkuMU. bunnneiinsie Gopmbl U
¢bysakuu. CUMMETpUYIHBIE M KOCOCUMMETPUYHBIC OrmTnHelHbIe (hopMbl. KBajpaTndHbie
¢dbopmbl 1 pyHkuuu. Anroputm Jlarpanxka st npuBeACHUS KBAAPATUIHON (POPMBI K
JUAarOHAIbHOMY BUY. 3aKOH WHEPIIMH BEIIECTBEHHBIX KBAPATUUHBIX (POPM.
[TonoxxurensHO omnpeseneHHbie kBaapaTuunble GyHkuuu. Kpurepuit Cunbpectpa.

Tema 3.17. EBxiinoBsl npoctpanctBa. HepaBenctBo Komu-byHskosckoro. Moayib
BEKTOpA, PACCTOSIHUE U KOCHHYC yTJla MeXAy BeKTopamHu. JInHeliHas He3aBUCUMOCTh
OpTOrOHANBHBIX cucTeM. CKaJlIipHOE MTPOU3BEAECHNE B OPTOHOPMHUPOBAHHOM Oa3uce.
[Iponecc oproronanuzauuu ['pama-IlImunara.

Tema 3.18. Kanonnueckue ypaBHEHHsI U CBOMCTBA MOBEPXHOCTEN 2-T0 MOPsIIKa B
TPEXMEPHOM MTPOCTPAHCTBE.

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI

JlanHbIii Buj pabOTHI HE MPEAYCMOTPEH Y4eOHBIM IIAHOM.

8. TEMATUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

BrinonHenue KypcoBbIx paboT 1 pedepaToB HE IPEAYCMOTPEHO YUEOHBIM IJIAHOM.

Ilpumepnas memamuxa KOHMPONLHLIX pAOOM NO OUCYUNTUHE:
TemaTuka KOHTPOIBHBIX paboT Ne 1,2 (muHeliHas anredpa)
1. Pemuts CIIVY.
2. Haiitn onpenenurens 4x4. Haiitn oOpaTtHyto MaTpuiry 3x3.
3. Haittu ®CP OCIJIY.
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4. Pemuth MaTpUYHOE ypaBHEHUE.

5. Haiitu 6a3y cucTeMbl BEKTOPOB U PA3JIOKHUTh OCTANIbHEIC 110 6a3e. HaliTh panr MaTpHIIbL.

6. HaiiT 4eTHOCTH NepecTaHOBKH, OOPATHYIO MEPECTAHOBKU, CTETICHb I€PECTAHOBKH.

7. Bo3BecTH KOMIUIGKCHOE YHCIIO B CTeneHb mo ¢opmyne Myaspa. Halitu kopenp u3
KOMILJIEKCHOTO YHCJIa.

8. Haiitn HOJI ienpIx 9uceN il MHOTOYWICHOB.

9. Pa3noXuTh MHOTOWJIEH IO CTEHEHIM JIMHEHHOTO.

10. Pa3yioxxuTh MpaBUIBHYIO APOOHO-PAMOHAIBHYIO (DYHKIIUIO B BHIE CYMMBI TIPOCTEHIIINX

JpOOeH.
TemaTuka KOHTPOJIBHBIX paboT Ne 3,4 (aHanuTHYECKas TEOMETPHS)
3anaya Ha mpeoOpa3oBaHue AEKAPTOBBIX MPSIMOYTOJIbHBIX KOOPAMHAT Ha MJIOCKOCTH.
3anaya Ha TeMy IpsiMasi Ha IMJIOCKOCTH.
3amaya Ha TeMyY yToJI MeXAy ABYMS MPSMBIMU.
3aa4ya Ha TEMY IIJIOCKOCTH B IIPOCTPAHCTBE.
3amaya Ha TeMY yroJl MeXay ABYMs IUIOCKOCTSIMHU.
3aaya Ha KAHOHMYECKHUE YPaBHEHUS AJUIUIICA, TUIEPOOJIbl ¥ TapalboJibl U UX CBOMCTBA.
3anaya Ha AUPEKTPUCH U POKYCHI KPUBBIX 2-TO MOPSAKA.
3ajaua Ha KacaTelbHbIE K AJUIUIICY, TUIepOoIie u napadose.
3amaya Ha KAHOHWYECKUE YpPaBHEHHUS U CBOMCTBA IOBEPXHOCTEW 2-r0 TOpsAIKa B
TPEXMEPHOM IPOCTPAHCTBE.
10. 3apaya Ha opTOroHaANM3AIMIO BEKTOPOB anroputmoM I 'pama-IlImuara.

CoNoOA~WNE

9. IEPEYEHbD BOITPOCOB K 9K3AMEHY (BAUYETY)

1 cemectp (3AUET)
. [lpuBeieHre MaTPUIIBI HIIEMEHTAPHBIMU NPEOOPA30BAHUSMU CTPOK K CTYNEHYATOMY BHULY.
Pewenue cucreM nTMHENHHBIX ypaBHEeHUN MeToaoM ["aycca.
. Onepanuu HaJ MaTPUIIAMU U UX CBOMCTBA.
. DIeMeHTapHbIE MATPUIIBI U dJIEMEHTapHbIE MPEOOPa30BAHMSI CTPOK U CTOJIOIIOB.
. Teopema 0 HETpUBHAIIBHBIX PEMIEHUSAX OJHOPOJHON CUCTEMBI.
. JInnelHast 3aBUCMMOCTb U HE3aBUCUMOCTB BEKTOPOB. [Ipocreitimne cBorcTBa.
. OcHOBHas JieMMa O TUHEHHOMN 3aBUCUMOCTH.
. JluneitHas 3aBUCHUMOCTH CTPOK (CTOJOLIOB) MaTpuIlbl. PaHr MaTpuilsl ¥ MaKkCHMalabHOE
YUCJIO JUHEHHO HE3aBUCHUMBIX CTPOK (CTOJIOIIOB).
8. Panr maTpuiibl. Berunciienue panra npu moMOIIX AJIEMEHTapHBIX MTPeoO0pa30BaHUA.
9. Teopema Kponekkepa-Kanemm.
10. dyH1ameHTaJIbHAas CUCTEMA PELICHUN OJJHOPOAHOM CUCTEMBI U €€ HaXOXKICHHUE.
11. YeTHOCTH TIepecTaHOBKH. MI3MEHEHNE YETHOCTH MEPECTAHOBKH IMPU MEPECTAHOBKE ABYX
JJIEMEHTOB.
12. Onpenenenue onpeaennuTeNst U ero OCHOBHbIE CBOMCTBA.
13. OnpenenuTenb TPEYroabHOU MaTpullbl. OnpeaeanTenb No-1ypaciaBlieics MAaTPULIBL.
14. Onpeaenutens Banaepmonaa.
15. Meton Kpamepa pemenns CJIY.
16. HeoOxoaumoe u 10CTaTOYHOE YCIOBHE CyIIECTBOBAHUSI OOPaTHON MaTpPHUIBL.
17. Beraucnenre oOpaTHOM MaTPHUIIBI TIPY TTOMOIIIH YIEMEHTAPHBIX MPE0OPa30BAHHIA.
18. OnpenenuTelb NPOU3BEICHNS MATPUIL.
19. PaznosxeHue onpeaenuTens o CTPOKaM U CTOIOIaM.
20. Teopema o (hambIIUBOM Pa3I0KECHUH.
21. OnpeneneHnue BEKTOPHOIO MPOCTPAHCTBA W MPOCTEHIINE cBOKcTBa onepanuii. [Ipumepst
BEKTOPHBIX MPOCTPAHCTB.

[N
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22. Onpenenenue rpynimsl, cBoiictea. [Ipumepsl rpymi.

23. Onpenienenue Koiblia, pocreimue cBoiicta. [Ipumeps! komer.

24. Onpenenenue nois. [Ipumepsl mosen.

25. KOJb110 BBIYETOB.

26. baszuc npoctpanctBa. PasmepHocts npoctpanctsa. Pasnoxkenue no 6asucy.

27. Ilone KOMIUIEKCHBIX yucel. Tpuronomerpuueckas popma KoMIieKcHoro yncia. Teopema
Myagpa.

28. Teopema Jlarpanxa.

29. KopeHnb 13 KoMIuieKCHOro uncia. ['pynna kopueit u3 1.

30. KoJyib110 MHOTO4JIEHOB.

31. CTeneHb MHOTO4IEHA, CYLIECTBOBAHUE U €AMHCTBEHHOCTD JEJICHHS C OCTaTKOM.

32. Teopema besy. Cxema ['opHepa.

33. HO/I u ero cBoiicTBa, anroput™ EBkinaa.

34. ®aKTOPUATBEHOCTH KOJIbIIa MHOTOUJICHOB U KOJIbIIA IIEJIBIX YHCET.

35. HenpuBoiuMble MHOTOWIECHBI HaJ MOJIEM ACHCTBUTEIbHBIX U KOMIUIEKCHBIX YHUCEIL.

36. PaznosxeHne MHOrouseHa 1o CTENEHAM JIMHEWHOIO JBYYJICHA.

2 cemectp (OK3AMEH)

1. CxajisipHOE€ IPOU3BEIEHUE BEKTOPOB, CBOMCTBA. BbIunciaeHne CKalIsIpHOTO IPOU3BEECHUS
yepe3 KOOpAMHAThl BEKTOPOB B OPTOHOPMUPOBAHHOM Oasuce. Bbrumcinenue anmH
BEKTOPOB U YIJIOB MEX/1y HUMH Yepe3 KOOPIUHAThI BEKTOPOB.

2. BexTopHOE mpOM3BENEHUE BEKTOPOB U €ro CBOMCTBA. BbluMciIeHHE BEKTOPHOIO
IIPOU3BENICHUS Yepe3 KOOPAUHATHI.

3. CMemaHHOEe TNpPOM3BEJCHUE BEKTOPOB M €ro CBOWCTBA. BpIUnCIEHHME CMENIaHHOIO

IIPOU3BE/ICHUS Yepe3 KOOPAUHATHI.

. [IpeobpazoBaHue J1€KapTOBBIX IPSIMOYTOJIBHBIX ~ KOOpAMHAT  Ha IUIOCKOCTH,
NapaJyIeIbHBIN MIEPEHOC, MATPHULIA TOBOPOTA.

.O6mmee ypaBHeHue mnpsMoil. HemomHble ypaBHeHHs HpsMoil. YpaBHeHHE MNpsSIMON B
orpe3kax. Kanonnueckoe ypaBHeHHe npsimoil. llapamerpruueckue ypaBHEHUS INPSIMOM.
[TpsiMast ¢ yriaoBbIM KO HHUIMEHTOM.

6. Yron Mexay IByMs NMPSMBIMH. Y CIOBHS MapajUIeIbHOCTH M NEPIEHIUKYJISIPHOCTH JIBYX

IPSIMBIX.

7. HopmupoBanHoe ypaBHeHHE HpsiMOW. OTKIIOHEHME TOYKM OT MPSAMOW. YcCJIOBHS, NpHU
KOTOPBIX JIaHHAs MpsiMasi IEPECEKAET TaHHBIM OTPE30K.

8. HaxoxxeHne OMCCEKTpHC yIi0oB, 00pa30BaHHBIX JAHHBIMH MPSIMbBIMH.

9. YcnoBue nepeceueHus Tpex NpsIMbIX B OJTHOM TOUKE.

10. 3ajaHue IUIOCKOCTH B mpocTpaHcTBe. OOmiee ypaBHeHHE miockocTu. HenomHbie
YPaBHEHHS IJIOCKOCTH. Y paBHEHUE IIJIOCKOCTU B OTPE3KAX.

11. Yron Mexay IByMs IUIOCKOCTSIMH. Y CJIOBMSI MapajuieIbHOCTH M NEPIEHANKYJISIPHOCTH
IIJIOCKOCTEM.

12. YpaBHEHUE MJIOCKOCTH, MPOXOSIIEd yepe3 TpU pa3iMyHble TOYKH, HE JieXkallue Ha
OJHOM IPSIMOM.

13. HopmupoBaHHOe ypaBHEHHE MI0CKOCTU. OTKIOHEHHE TOUYKH OT MJIOCKOCTH.

14. KaHOHMYECKHE YpaBHEHHMs OJJUIMICA, TUNepOoiabl W mapaboibl, CBOMCTBAa 3JUIMIICA,
rUnepOosIbl U HapadoJIbl.

15. JIupekTpuchl 1 (POKYChl KPUBBIX 2-TO MOPSAKA.

16. KacatenbHble K 3/UmHIICY, THIIEpOOIIE U apadorie.

17. bununeitnbie ¢popmbl U GyHKIMU. CHMMETPUYHBIE U KOCOCUMMETPUYHbIE OMIIMHEHHbIE
dopmel. KBanpaTtuunbie popmbl U QYHKITHH.

S
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18. AnroputmM Jlarpan»xa Jij1s mpuBeaeHUS KBaAPaTUYHON (DOPMBI K IMATOHATILHOMY BUY.
19. 3aKOH WHEPIMH BEIIECTBCHHBIX KBAAPATUIHBIX (POPM.
20. [TonoxxurenbHO onpeseneHHble kBaapaTuunble Gynkuuu. Kputepuit CunbBectpa.

21. EBKIIUI0BEI

IIPOCTPAHCTBA.

HepasencrBo Komu-byHsAkoBckoro.

pacCTOAIHNUE U KOCHUHYC yIJla MEXY BEKTOpaMHu.

22. JluneiiHas HE3aBUCHUMOCTb OPTOrOHAJIBHBIX cHUCTeM. CKallsipHOE NPOU3BEICHUE B

OPTOHOPMHUPOBAHHOM Oa3uce.
23. IIpouecc oproronanusauuu I'pama-IImuara.

24. KaHoHMYecKe ypaBHEHHS U CBOWMCTBAa IMOBEPXHOCTEH 2-TO TOpSAAKAa B TPEXMEPHOM

IIPOCTPAHCTBE.

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIUXCSA

Moayns BekTOpa,

dopma 00yueHHs: OUHasl.
Ha3zBaHue pa3jesnoB u TeM Bup camocrosiTeJIbHON padoThI O0be | Popma KOHTPOJIS
(npopabomka yuebHnozo M B (nposepka
Mamepuana, peuieHue 3a0ay, yacax | peuweHus 3aoau,
pedhepam, 0oxnad, KOHMpPOLHAA pechepama u op.)
paboma, no0zomosKka K coaue
3auema, IK3amena u op.)
1 cemecTp
Paznen 1. BBEJJEHUE
[Ipeamer auctumuabl. UcTopuyeckue IIpopaboTka yueOHOrO MaTepuaia, poBepKa
CBEJICHHUS O Pa3BUTUH ITOTO pazjiesa MOJATOTOBKA K cljaye IK3aMeHa peueHus 3ana4y
MareMaTuKH. Poib 1 MecTo reoMeTpun 1 0,5
anreOpsl B CUCTEME MaTeMaTHYECKOTO
obpazoBaHusl.
Paspen 2. JIUHEMHASI AJITEBPA
DJIeMEHTBI TEOPHH MHOXKECTB. 3aJlaHue [TpopaboTka yueOHOro MaTepuana, 0,5 npoBepKa
MHOXecTB. Orepanni HaJl MHOKECTBaMHU. MTOJITOTOBKA K c/1ade dK3aMeHa penIeHus 3amaq
JlexapToBo MpOU3BEICHIE MHOYKECTB.
Martpurpl. Onepaun HaJl MaTPUIIAMA U UX [IpopaboTtka ydueOHOTO MaTepuaia, 4 MpoBepKa
CBOWCTBA. pemieHWe 3agad, TMOATOTOBKA K peuIeHus 3amad,
KOHTPOJBHOHM padoTe, MOATOTOBKA KOHTPOJIbHAS
K c1aye SK3aMeHa paboTa
[IpuBeneHre MaTPUIIBI SIIEMEHTAPHBIMHU [IpopaboTka y4eOHOTO MaTepHana, 4 poBepKa
peoOpa30BaHUSIMH CTPOK K CTYIIEHYATOMY pelIeHne 3a1ad, MoAroTOBKa K peuIeHus 3amad,
BHUILY. KOHTPOJIBHOH paboTe, MOrOTOBKA KOHTPOJIbHAs
K cllaue 9K3aMeHa pabota
Pemenne cuctem JIMHENHBIX YPaBHEHUI ITpopaboTka ydeGHOTO MaTepuana, 4 IIPOBEpKa
MeTozoM ["aycca. pelieHue 3a/1a4, IOAroTOBKa K peueHus 3ajad,
KOHTPOJIbHO# paboTe, MoroTOBKa KOHTPOJIbHAs
K cllaue 9K3aMeHa pabota
OneMeHTapHBIE MATPHUIIBI U dJIeMEHTapHBIE IIpopaboTtka yuebHOro Marepuaina, 3 IIpoBepKa
npeoOpa3oBaHMs CTPOK M CTOJIOLIOB. pelieHue 3ajav, IOArOTOBKA K peueHus 3ajad,
KOHTPOJBHOHM padoTe, MOATOTOBKA KOHTPOJIbHAS
K c1aye HK3aMeHa pabota
CBs13b MEX]Ty PEIICHUSIMH CHCTEMBI ITpopaboTka yueOHOrO MaTepuana, 1 IIpoBEpKa
JIMHEHHBIX ypaBHEHUI M COOTBETCTBYIOIICH pelieHue 3a/1a4, IIOAr0TOBKa K peeHus 3ana4d
OJTHOPOJTHO CHCTEMBbI JIMHEHHBIX ypaBHEHUH | KOHTPOJBbHOW paboTe, MOATOTOBKA
K c/laue 9K3aMeHa
OOmuit aHaIM3 peleHni CUCTEM JIMHEHHBIX ITpopaboTka yueOHOTrO MaTepuana, 4 IIPOBEpKa
YpaBHEHHIA. pelieHue 3a/1a4, IOAr0TOBKa K peuieHus 3ajad,
KOHTPOJIbHO# paboTe, MoroToBKa KOHTPOJIbHAsS
K cJlave DK3aMeHa pabota
BexTopHOe mpocTpaHCcTBO. [IpopaboTka ydueOHOTO MaTepuana, 1 MpoBepKa
IoanpoctpancTso. bazuc nmpocrpaHcTia. pelieHne 3ajad, TMOArOTOBKA K pelieHus 3ajad,
PasmepHOCTh MpocTpancTBa. PasmokeHue o | KOHTPOJILHON paboTe, MOATOTOBKA KOHTpOJIbHAs
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bazucy. K cllaue 9K3aMeHa pabora
Jluneiinast 3aBUCMOCTb U HE3aBUCHMOCTb [TpopaboTka yueOHOro MaTepuana, 3 poBepKa
BekTOpoB. [IpocTelimue cBolicTBa. pelieHue 3a1a4, IIOAr0TOBKa K peleHus 3aaad,
KOHTPOJILHOH paboTe, MoIroToBKa KOHTPOJIbHAs
K ciaue dK3aMeHa pabota
Jluneiinast 3aBUCUMOCTB CTPOK (CTOJIOIOB) [TpopaboTka yueOHOro MaTepuana, 3 IIpoOBEepKa
MaTpuibl. PaHr MaTpuIbl 1 MakCUMaIbHOE pelieHue 3a1a4, IOAr0TOBKa K peleHus 3aad,
YHCIIO JIMHEWHO HE3aBUCHMBIX CTPOK KOHTPOJILHOH paboTe, MoAroTOBKa KOHTPOJIbHAsS
(cTONO1IOB). K cllave dK3aMeHa pabota
Panr maTpunsl. Berancienne padra npu ITpopaboTtka ydueOHOTO MaTepuaina, 3 MIpoBepKa
MIOMOIIIY 3JIEMEHTapHBIX IIPE0Opa3oBaHMUiL. pemieHne 3amad, IOATOTOBKA K pemIeHus 3aaad,
KOHTPOJIBHOW paboTe, MOATrOTOBKA KOHTpPOJIbHAS
K cllade DK3aMeHa pabota
AHanu3 penieHni CHCTeM JTHHEHHBIX IIpopaboTka yueOHOTO MaTepuana, 1 TpoBepKa
ypaBHEHHH Ha sI3bIKE paHroB. Teopema pelIeHne 3a1a4, IIOATOTOBKa K pemIeHus 3anad
Kponekepa-Kanemnnu. KOHTPOJILHOH paboTe, MoIroTOBKa
K c/laue 9K3aMeHa
dyHIaMeHTaIbHAS CHCTEMA PEIICHHIA IIpopaboTka y4eOHOrO MaTepuana, 3 MpOBEpKa
OJTHOPOJTHO# CHCTEMBI U €€ HaX0XKACHHE. pelieHue 3a1a4, IOArOTOBKa K peueHus 3aad,
KOHTPOJILHOH paboTe, MOoroTOBKa KOHTPOJIbHAs
K c/laue 9K3aMeHa pabota
[Moncranosku. [lepectanoBku. [ToHsTue IIpopaboTka yueOHOrO MaTepuaia, 3 MpOBEepKa
rpynmbl. CHMMeTpHUecKas Tpynmna. pelieHue 3aaav, IMOArOTOBKA K peueHus 3aad,
3HaKoIepeMeHHas TpyTa. KOHTPOJIBHOW paboTe, MOIArOTOBKA KOHTpPOJIbHAS
K cllaue 9K3aMeHa pabora
OmnpeneneHne onpenenuTes 1 ero ocHoBHble | IIpopaboTka yueGHOTO MaTepuana, 3 IIpOBEpKa
CBOJCTBa. pelIeHue 3a1a4, IMOAT0TOBKa K pemeHus 3aad,
KOHTPOJILHOH paboTe, MOAroTOBKa KOHTpPOJIbHAS
K c/laue 9K3aMeHa pabora
Anroput™ N'aycca HaxoxXIeHUS ITpopaboTka yueOHOTO MaTepHana, 3 IIpOBEpKa
OIIpeICITUTEIIS. pelieHue 3a1a4, IOArOTOBKa K peueHus 3aad,
KOHTPOJILHOH paboTe, MOoroTOBKa KOHTPOJIbHAsS
K cllaue 9K3aMeHa pabota
Omnpenenurens TPEyrojabHOM MaTPHIbI. [Tpopaborka y4ueOHOro Marepuaia, 2 poBepKa
Onpenenurens MoJypacinaBIIecss MATPHULIBL. | pElICHHE 3ajay, IOArOTOBKA K peueHus 3ajad,
KOHTPOJIbHOH paboTe, MOJAroTOBKa KOHTPOJIbHAs
K cllaue 9K3aMeHa pabota
PaznoxxeHne onpenenuTes 0 CTpoKaM 1 [TpopaboTka yueOHOro MaTepuana, 2 poBepKa
crosbuam. Teopema o QaipmmBOM pelieHue 3a1a4, IMOAroTOBKa K pemeHus 3aad,
PpasNoXKEeHHUH. KOHTPOJILHOH paboTe, MoroTOBKa KOHTPOJIbHAS
K c/laue 9K3aMeHa pabora
Ob6parnas matpuna. Heodxoammoe u [IpopaboTka yueOHOTO MaTepuana, 2 poBepKa
JIOCTaTOYHOE YCJIOBHE CYIIIECTBOBAHUS pelieHue 3a1ad, IMoAroTOBKa K pemeHus 3aad,
obpaTHo# Marpurpl. Popmyrna odpaTHON KOHTPOJILHOH paboTe, MoroTOBKa KOHTPOJIbHAS
MaTpHIbL. K c/laue 9K3aMeHa pabora
Omnpenenurens Bannepmonna. ITpopaboTka yueOHOrO Marepuaia, 3 IIpoBEpKa
pelieHue 3ajav, IOArOTOBKA K peueHus 3ana4y
cjlaue dK3aMeHa
Panr mpou3BeaeHNs MaTPHIL. ITpopaboTka ygeGHOTO MaTepuana, 1 IpoBepKa
MOJITOTOBKA K cliaue 9K3aMeHa pelieHus 3a1a4
®dopmynel Kpamepa pemenns CJIY. ITpopaboTka yueOHOTO MaTepuaia, 2 MpoBepKa
pelieHue 3a/1a4, MOoAroTOBKa K peuieHus 3ajad,
KOHTPOJIbHO# paboTe, MoroToBKa KOHTPOJIbHAsS
K c/laue 9K3aMeHa pabora
Brruncnenue oOpaTHON MaTpUIIBI TPU [TpopaboTtka yueOHOrOo Marepuaia, 2 IIpoBEpKa
MIOMOIIIY 3JIEMEHTapHBIX PeoOpa3oBaHuii. pelieHue 3aaav, IOATOTOBKA K pemenus 3aad,
KOHTPOJIbHOW paboTe, MOJroTOBKA KOHTpOJIbHAS
K cllaue 9K3aMeHa pabora
OnpeienuTens NPOU3BEICHHS MATPHIL. [TpopaboTka yueOHOrO MaTepuana, 2
®dopma 20 u3 30
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MIOJI'OTOBKA K clade 9K3aMeHa
Omnpenenenye rpynmnbl, KOJIbIA, MO, [TpopaboTka yueOHOro MaTepuana, 1 poBepKa
cBoiicTBa. [Ipumeps! rpymm, KoJel, MoJeH. pelieHue 3a1a4, IIOAr0TOBKa K peueHus 3ana4d
cade SK3aMeHa
Koub11io BBIUETOB. [TpopaboTtka yueOHOro Marepuaia, 1 IIpOBEpKa
pelieHue 3aaay, ITOATOTOBKA K peueHus 3ana4d
caaye SK3aMeHa
[ose KOMIUIEKCHBIX YHCEL. [TpopaboTka yueOHOro MaTepuana, 1 poBepKa
Tpuronomerpudeckas popma KOMITICKCHOTO peleHne 3aaad, MoAr0TOBKA K pemeHus 3aad,
yucna. Teopema Myagpa. KOHTPOJIBHOH padoTe, IIOATOTOBKA KOHTpOJIbHAs
K cllave DK3aMeHa pabota
Teopema Jlarpamka. HTEpIONAIIMOHHAS IIpopaboTka yueOHOTO MaTepuana, 1 MpoBepKa
(hopmyna Jlarpamxka. pelieHne 3aaad, MoAr0TOBKa K pemeHus 3a1a4q
KOHTPOJIBHOH padoTe, IIOATOTOBKA
K cIaye dK3aMeHa
Kopens u3 xoMrutekcHoro yncina. ['pymma ITpopaboTka ydueOHOTO MaTepuaina, 1 MpoBepKa
KopHel u3 1. pelieHue 3aaav, IMOArOTOBKA K peueHus 3ana4y
caaye SK3aMeHa
Kounbio MHOTOWIeHOB. CTeneHs MHOTOWICHa, | [IpopaboTka yueOHOrO MaTepHuana, 1 MIpoBepKa
CYyIIE€CTBOBAHUEC U €AUHCTBCHHOCTDL JCJICHUA C peuieHue 3ajav, noAroToBka K peuicHuA 3aga4
OCTaTKOM. cade 9K3aMeHa
Teopema besy. Cxema ['opHepa. IIpopaboTka y4yeOHOrO MaTepuana, 1 MpoBEpPKa
pelieHue 3aaay, MoAroTOBKa K peueHus 3aad,
KOHTPOJILHOH paboTe, MoroTOBKa KOHTPOJIbHAsS
K cIaue dK3aMeHa pabota
HO/ u ero cBoiictBa, anroput™ EBknuaa. [IpopaboTtka ydueOHOTO MaTepuaina, 1 IIpOBEpKa
pemieHWe 3agad, TMOATOTOBKA K peuIeHus 3amad,
KOHTPOJBHOHM padoTe, IMOATOTOBKA KOHTPOJIbHAS
K cIaye HK3aMeHa pabota
DaKTOPHUATEHOCTH KOJIBI[a MHOTOYJICHOB U [IpopaboTka ydeOHOTO MaTepuana, 1 MpoBepKa
KOJIBIIA [IEJBIX YHCEIL. MTOJITOTOBKA K c/Iade dK3aMeHa pemeHns 3a1a4d
HenpuBonnmble MHOTOWICHBI HAJT TIOJIEM [IpopaboTka ydeOHOTO MaTepuana, 1 TpoBepKa
)Ief/'ICTBI/ITeJ'H)HI)IX 1 KOMIIJICKCHBIX YHUCECII. peuieHue 3ajaay, moAroToBka K peuicHuA 3agaq,
KOHTPOJIBHOH paboTe, MOrOTOBKA KOHTPOJIbHAs
K c/1agye sK3aMeHa pabota
PaznoxeHne MHOTOUJICHA IO CTEIICHIM [TpopaboTka yueOHOrO MaTepHaia, 1 IIpoBepKa
JIMHEHHOT O IByYJICHA. pelieHue 3aaady, MoAroToBKa K peueHus 3ajad,
KOHTPOJIBHOH paboTe, MOJrOoTOBKA KOHTPOJIbHAs
K c/1agye sK3aMeHa pabota
Pammonansubie pyHknuu. Beiienenue mnenon IIpopaboTka y4eOHOro MaTepuana, 1 MpoBepKa
yacty. [IpencraBneHne NpaBIIIEHBIX Tpobeit pelIeHne 3a1ad, MoAroTOBKa K peuIeHus 3amad,
B BHJIE CYMMBI IPOCTEHIIINX. KOHTPOJBHOH padoTe, IIOATOTOBKA KOHTPOJIbHAS
K cIaue dK3aMeHa pabota
Paznen 3. AHAJIMTUYECKASA TEOMETPUA
JlexapTOBHI KOOPJMHATHI Ha INIOCKOCTH H B [IpopaboTka ydeOHOTO MaTepuana, 2 MpoBepKa
MIPOCTPAHCTBE. pelIeHne 3a1ad, MoAroTOBKa K penreHus 3amaq
cade SK3aMeHa
Ceprueckie KOOPAUHATEH B TPOCTPAHCTBE. [IpopaboTka y4eOHOTO MaTepHana, 2 poBepKa
Humuaapuaeckre KOOpAWHATEL B pelieHue 3a/1a4, MOJAroTOBKA K peeHus 3ana4d
MIPOCTPAHCTBE. cade SK3aMeHa
Jlenenne oTpe3ka B JaHHOM OTHOIICHHH. ITpopaboTtka yuebHOTO MaTepuaina, 2 poBepKa
KoopauHaTh! LieHTpa Macc. pemieHne 3ajgad, IOATOTOBKA K pemeHns 3aga4q
BapurienTprueckre KOOpAUHATHI Ha caade SK3aMeHa
TUTOCKOCTH.
IIpeobpazoBaHue eKapTOBBIX ITpopaboTka yueOHOTO MaTepuaa, 2 MpoBepKa
MPAMOYTOJIBHBIX KOOpAWHAT HA IIJIOCKOCTH, peuIeHue 3aja4, moAroToBKa K peumeHud 3aj1a4,
napaJuleNIbHBIM MepeHoC, MaTpuIla HOBOPOTA. KOHTPOJILHOH paboTe, MoroTOBKa KOHTpOJIbHAS
K c/laue 9K3aMeHa pabora
CkaysipHOE IPOU3BE/ICHHE BEKTOPOB, [TpopaboTka yueOHOrO MaTepuana, 3 IpOBEpKa
dopma 21 u3 30
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cBOMcCTBa. BeIuncienue ckansipHOro pelieHue 3a1a4, MOArOTOBKa K peleHus 3a1ad,
NPOU3BEACHHS Yepe3 KOOPMHATHI BEKTOPOB B | KOHTPOJBHOW paboTe, MOATOTOBKA KOHTPOJIbHAsS
OPTOHOPMHPOBAaHHOM 0Oazuce. Brruncnenne K c/1aue 9K3aMeHa pabora
JUIMH BEKTOPOB U YIJIOB MEXIY HUMH 4epe3
KOODJMHATHI BEKTOPOB.
BekTopHoe mpou3BeicHHEe BEKTOPOB U €ro IIpopaboTka yueOHOrO MaTepuaia, 3 MpOBEpKa
cBOMcTBa. BpIunciaeHue BEKTOPHOTO pelieHue 3aaay, IOATOTOBKa K peueHus 3aad,
MIPOM3BEICHUS Yepe3 KOOPINHATEL. KOHTPOJBbHOHM paboTe, MOATOTOBKA KOHTPOJIbHAS
K cIlade DK3aMeHa pabota

CMernraHHOE IPOU3BEICHIE BEKTOPOB U €T0 IIpopaboTka yueOHOTO MaTepuana, 3 MpoBepKa
cBolicTBa. Bruncienne cMemanHoro pelieHne 3aaad, MOATOTOBKA K pemeHus 3aad,
MIPOM3BEICHUS Yepe3 KOOPINHATEL. KOHTPOJIHHOH padoTe, IIOATOTOBKA KOHTPOJIbHAS

K cllave dK3aMeHa pabota
3amanue npsMoi Ha iockocTH. Obmiee IIpopaboTka yueOHOTO MaTepuania, 3 MpoBepKa
ypaBHeHHe psiMoil. HenosHble ypaBHEHUS pelieHue 3a1ad, IOAroTOBKa K peueHus 3aad,
npsIMOH. YpaBHEHHE MPSIMOH B OTpE3Kax. KOHTPOJILHOH paboTe, MoAroTOBKa KOHTPOJIbHAS

K c/laue 9K3aMeHa pabota
KanoHnveckoe ypaBHCHHE TIPSIMOI. IIpopaboTka y4yeOHOrO MaTepuana, 3 MpOBEpKa
[TapameTpuueckue ypaBHEHUs MIPSIMOU. pelieHue 3a1a4, IOArOTOBKa K peueHus 3aad,
[psimast ¢ yrinoBbIM KO3 (HUIIHEHTOM. KOHTPOJILHOH paboTe, MOoroTOBKa KOHTpPOJIbHAsS
HopMupoBanHoe ypaBHEHHE MIPSAMOM. K cllaye JK3aMeHa padora
OTKJIOHEHHE TOYKHU OT NPSIMOU. Y CIIOBHS,
TIPY KOTOPBIX TaHHAS IpsMasi IIepecekaeT
JIAHHBIN OTPE30K.
Yron Mexay AByMS MPSIMBIMHU. Y CIIOBHS [IpopaboTka ydeOHOTO MaTepuania, 3 MpoBepKa
MapauIeIbHOCTH U ePICHINKYIIIPHOCTH peleHne 3aaad, MoAr0TOBKa K peuIeHus 3amad,
IBYX TpsMbIX. HaxoxxaeHue OuccekTpuc KOHTPOJIBHOH padoTe, HOATOTOBKA KOHTPOJIbHAS
YTJI0B, 00pa30BaHHBIX TaHHBIMH MIPSIMBIMH. K cIaue dK3aMeHa pabota
Vcnosue nepeceueHus Tpex NPsAMBIX B OTHOM
TOYKE.
3ananue miockoctH B poctpanctBe. O6mee | [Ipopaborka yyeGHOro marepuana, 2 poBepKa
ypaBHEHHE IIOCKOCTH. HenomnHble ypaBHEHUs | pelieHne 3ajgad, MOATOTOBKA K peueHus 3aad,
TUIOCKOCTH. YpaBHEHHE TJIOCKOCTH B KOHTPOJIbHOH paboTe, MOJAroTOBKa KOHTPOJIbHAs
otpe3kax. HopmMupoBaHHOE ypaBHEHHE K cllaue 9K3aMeHa pabota
IOCKOCTH. OTKIOHEHHE TOYKH OT
TUTOCKOCTH.
Yron Mexay ABYMs IIOCKOCTSMH. Y CIIOBHS [IpopaboTka ydeOHOTO MaTepuana, 2 MpoBepKa
MapauIeIbHOCTH U TePICHINKYIIIPHOCTH pelIeHne 3a1ad, MoAroTOBKa K peuIeHus 3amad,
TUTOCKOCTEH. Y paBHEHHE TUIOCKOCTH, KOHTPOJBHOH padoTe, IMOATOTOBKA KOHTPOJIbHAS
MPOXOIAIICH Yepe3 TPH Pa3InIHbIC TOUKH, HE K cIaue dK3aMeHa pabota
JIeKALME Ha OJHOHN NpsSMOH.
Kanorndeckue ypaBHEHHUS dIUTHIICA, [IpopaboTka yueOHOTO MaTepuana, 2 MpoBepKa
runep0oibl ¥ napaboJibl, CBOMCTBA AIIHIICA, pelieHue 3a/1a4, IOAroTOBKa K peueHus 3ajad,
runep0osibl 1 napaboJibl. KOHTPOJIbHOM paboTe, MOroTOBKA KOHTPOJIbHAs

K cllaue 9K3aMeHa pabota
Jupextpucs! u Gpokychl aiuunca, runepoonsl | [IpopaboTka yueOHOro marepuana, 2 poBepKa
u napabosbl. KacarenbHble K iunmncy, pelieHue 3ajav, IOArOTOBKA K peueHus 3ajad,
runepboJie u mapadoue. KOHTPOJIBHOH paboTe, MOJATOTOBKA KOHTPOJIbHAS

K cllaue 9K3aMeHa pabota

3ajaHue I0CKOCTH B pocTpancTe. O01ee ITpopaboTka yueOHOrO MaTepuana, 2 IIpoBEpKa
ypaBHeHHE IockocTH. HerouHble pelieHune 3a/1a4, IIOAr0TOBKa K peueHus 3aad,
YpaBHEHHUS IUIOCKOCTH. Y paBHEHHE KOHTPOJILHOH paboTe, MoroTOBKa KOHTpOJIbHAs
TUIOCKOCTH B OTPE3KaX. YTOJI MEXy ABYMs K c/laue 9K3aMeHa pabora
TUIOCKOCTSIMH. Y CJIOBHS TTapajljIeIbHOCTH U
MEePIEHANKYIISIPHOCTH TIJIOCKOCTEH.
YpaBHEHHUE [I0CKOCTH, IPOXOASLICH Yepe3
TPH pa3iIuyuHbIE TOUKH, HE JIEIKAIIUE HA OJJHOM
IPSIMOH.
BununeiiHple u KBagpaTHIHBIE (GOPMBI U ITpopaboTka ygeGHOTO MaTepuana, 3 IIpOBEpKa
¢yaxkuny. bunuaelnsie GopMbl 1 QYHKIHUH. pelIeHye 3a1a4, NOAr0TOBKA K pelIeHus 3a1ad,

®opMma
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CuMMeTpHUYHbIE U KOCOCUMMETPUYHBIE KOHTPOJIbHOH padoTe, MOAr0TOBKA KOHTPOJIbHAS
owmnHeliHble popmbl. KBagpatudnsie (opMbI K cJlaue dK3aMeHa pabota
u Qyukiun. Anroputm Jlarpamka s
MPUBCJICHUS KBAAPATHIHON POPMBI K
JIMarOHAJILHOMY BHU]Y. 3aKOH HHEPIUH
BEIIECTBCHHBIX KBaJAPATHYHBIX (HOpM.
ITonoxuTensHO ONpeaeIeHHbIE
kBagpaTnuHble QyHkmmn. Kpurepuit
CubBecTpa.
EBxnmnoBsl mpoctpancTsa. HepaBeHCTBO IIpopaboTka yueOHOTO MaTepuaia, 3 MIpoBepKa
Komm-Bynsakosckoro. Moaynb BekTopa, pelieHye 3a1a4, NOAr0TOBKA K pelieHus 3a1ay,
PAcCTOSIHUE U KOCHHYC YIJIa MEXY KOHTPOJIBHOH padoTe, IIOATOTOBKA KOHTpOJIbHAsI
BekTopamu. JInHelHas He3aBUCUMOCTh K cJlaue dK3aMeHa pabota
OpTOTOHAIBHBIX cucTeM. CKaJlIpHOE
MPOU3BEIEHUE B OPTOHOPMHUPOBAHHOM
6asuce. [Ipouecc oproronanuzanuu I'pama-
[Imunra.
Kanonuueckue ypaBHeHUS U CBOMCTBA IIpopaboTka y4eOHOrO MaTepuana, 2 MpoBepKa
MOBEPXHOCTEH 2-TO MOPSAIKA B TPEXMEPHOM pelnieHue 3aaay, MoJAroToBKa K pelieHus 3aaad,
MIPOCTPAHCTBE. KOHTPOJIHHOH padoTe, IIOATOTOBKA KOHTpOJIbHAs
K cJlaue 9K3aMeHa pabota
11. ®opma oOyueHusi: 3a04HasL.
Ha3zBaHue pa3jiesioB u TeM Bua camocTosiTeIbHOI padoThI Ob6be | Dopma KOHTPOJIS
(npopabomka yuebnozo M B (nposepka
Mamepuana, peuienue 3a0au, yacax | pewienus zaoau,

pechepam, 00Kk1ad, KOHMPoONLHAA
paboma, no0zomosKka K coaue
3auema, IK3ameHa u op.)

pechepama u op.)

1 cemecTp

Paznen 1. BBEJJIEHUE

[Ipenmer aucuuminabl. Ucropuueckue
CBEJICHMSI O Pa3BUTHH 3TOrO pasjelia

[TpopaboTtka yueOHOro Marepuaia,
HOJrOTOBKA K C/Ia4e IK3aMeHa

npoBepKa
peueHus 3ana4y

MareMaTUKu. Poib 1 MecTo reomeTpuu u 10
anreOpsl B CUCTEME MaTeMaTHYECKOTO
obpazoBaHmsl.
Pasnien 2. JINHENHA ST AJITEBPA
OneMeHTHl TEOPUH MHOXKECTB. 3a/laHue ITpopaboTka ydeGHOTO MaTepuania, 10 IIPOBEPKA PELICHUS
MHOecTB. Onepalyy Hajl MHOXKECTBAMH. HOATOTOBKA K cade IK3aMeHa 3agaq
JlekapToBO MPOM3BEICHUE MHOXKECTB.
Marpunsl. Onepauny HaJl MAaTPULIAMH H UX [TpopaboTka yueGHOro martepuana, 10 MpoBepKa
cBoifcTBa. pelueHne 3amad, IOArOTOBKA K peLieHus 3aaad,
KOHTPOJIbHOH padoTe, MOATOTOBKA KOHTPOJIbHAS
K cljade SK3aMeHa paboTta
[puBeneHHe MaTPHLIBI AIEMEHTAPHBIMH [TpopaboTka yuyeGHOrO MaTepHUaa, 10 MpoBepKa
npeoOpa30OBaHUSIMU CTPOK K CTYIICHYATOMY pelLIeHne 33/1a4, MOATOTOBKA K penieHus 3aaad,
BUIY. KOHTPOJIbHO# paboTe, MOAroTOBKA KOHTPOJIbHAS
K cllaue 9K3aMeHa paboTa
Pemenne cucteM TMHEHHBIX ypaBHEHUH ITpopaboTka ygeGHOTO MaTepuana, 10 IpoBepKa
meronoMm ["aycca. pelieHue 3a/1a4, MOoAroTOBKa K peleHus 3a1a4,
KOHTPOJIbHO# paboTe, MoroToBKa KOHTPOJIbHAsI
K cJlave DK3aMeHa pabora
DneMeHTapHBIE MATPHIIBI U 3JIEMEHTapHBIE ITpopaboTtka yuebHOrO MaTepuaina, 10 IpoBepKa
npeoOpa3oBaHUs CTPOK U CTOJIOLIOB. pelieHue 3ajav, IOArOTOBKA K peleHus 3a1ad,
KOHTPOJIbHOW paboTe, MOJroTOBKA KOHTPOJIbHAS
K cllaue 9K3aMeHa pabora
CBs13b MEX]1y PEIICHUSIMH CHCTEMBI ITpopaboTka yueOHOTrO MaTepuana, 10 MIpoBEpKa

JUHENHBIX YPAaBHEHUN U COOTBETCTBYIOILEH

OJIHOPOJHOM CUCTEMBI JTUHEWHBIX YpaBHEHHH

pelieHye 3aa4, NoJIr0TOBKa K
KOHTPOJBHOH padoTe, MOATOTOBKA

peuicHus 3aga4
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K c/laue 9K3aMeHa
OO1muit aHaIM3 peIeHNH CUCTEM JIMHEHHBIX [TpopaboTka yueOHOro MaTepuana, 10 npoBepKa
YpaBHEHHI. pelieHue 3a1a4, IIOAr0TOBKa K peleHus 3a1ad,
KOHTPOJILHOH paboTe, MoAroTOBKa KOHTpOJIbHASI
K ciaue dK3aMeHa paboTa
BekTopHoe npocTpaHCTBO. [TpopaboTtka yueOHOro Marepuaia, 10 IpoBepKa
IoanpoctpancTBo. basuc mpocrpancrTsa. pelieHue 3aaay, ITOATOTOBKA K peleHus 3a1ad,
Pa3zmepHOCTB IpocTpaHcTBa. Pasnoxkenue 1o | KOHTPOJIBHOW paboTe, MOATOTOBKA KOHTpOJIbHAsSI
basucy. K cljave DK3aMeHa pabota
JluHeiiHas 3aBHCUMOCTD M HE3aBUCHMOCTD IIpopaboTka yueOHOTO MaTepuana, 10 TpoBepKa
BeKkTOpOB. [IpocTeiine cBoiicTBa. pelieHye 3a1a4, NOAr0TOBKA K pelieHus 3anad,
KOHTPOJILHOH paboTe, MOAroTOBKa KOHTpPOJIbHAS
K cllave dK3aMeHa pabota
JluHeiiHas 3aBHCHMOCTE CTPOK (CTOJIOIIOB) IIpopaboTka yueOHOTO MaTepuana, 10 TpoBepKa
MaTpuibl. PaHr MaTpUIbl 1 MaKCHMAaNbHOE pelIeHne 3a1a4, IIOATOTOBKa K pemeHus 3a1ad,
YHCIIO JIMHEWHO HE3aBUCHMBIX CTPOK KOHTPOJILHOH paboTe, MoAroTOBKa KOHTpOJIbHASI
(cTosIO1IOB). K claye 9K3aMeHa pabora
Panr matpunsl. Beluncienue paira npu [TpopaboTtka yueOHOro Marepuaia, 10 IIPOBEPKaA
MIOMOIIIY 3JIEMEHTapHBIX IIPeoOpa3oBaHuil. pelieHue 3ajav, IMOArOTOBKA K peueHus 3a1ad,
KOHTPOJILHOH paboTe, MOJAroTOBKa KOHTpOJIbHAsSI
K c1aye SK3aMeHa pabora
AHanu3 peneHnit CucTeM JTMHEHHBIX [TpopaboTka yueOHOrO MaTepHana, 10 IIPOBEPKA PELICHUs
ypaBHEHHI Ha si3bIKe paHroB. Teopema pelieHue 3a1a4, IOArOTOBKa K 3a1a4
Kponexkepa-Kanemnm. KOHTPOJILHOH paboTe, MOroTOBKa
K c/laue 9K3aMeHa
@dyHIaMeHTa bHas CUCTEMa PEIIeHUH ITpopaboTka yueOHOTO MaTepHania, 10 MIpOBEpKa
OJTHOPOJTHO CHCTEMBI U €€ HaXOXKACHHE. pelIeHue 3a1a4, IMOAT0TOBKa K pemeHus 3a1ad,
KOHTPOJILHOH paboTe, MOAroTOBKa KOHTpPOJIbHAS
K c/laue 9K3aMeHa pabora
[Noncranosku. Ilepectanosku. IlonsTue ITpopabotka y4uebHOrO Marepuaia, 10 MIpOBEpKa
rpynmbl. CHMMeTpHUecKas Tpynmna. pelieHue 3ajav, IOATOTOBKA K peuieHus 3a1ad,
3HaKoIepeMeHHas TpyIna. KOHTPOJILHOH paboTe, MOJAroTOBKa KOHTDOJIbHAsI
K c1aye 9K3aMeHa pabota
Omnpenenenne onpeaenuTes 1 ero ocHoBHble | [IpopaboTka yuyeGHOro Marepuaia, 10 IpoBepKa
CBOMCTBa. pelieHue 3a/1a4, IOAroTOBKa K peleHus 3a1ad,
KOHTPOJIbHOW paboTe, MOJAroTOBKa KOHTpOJIbHAsI
K c/1agye sK3aMeHa pabota
Anropurm ['aycca HaXOXICHUSI IIpopaboTka y4eOHOro MaTepuana, 10 pOBepKa
OTIpEEIHUTES. pelieHue 3a1a4, IMOAroTOBKa K peueHus 3a1ad,
KOHTPOJILHOH paboTe, MoroTOBKa KOHTpOJIbHAS
K c/laue 9K3aMeHa pabora
Omnpenenurens TPEyroJbHOH MaTpHIHL. ITpopaboTka yueOHOrO Marepuaia, 10 MIpOBEpKa
Omnpenenurens MoJypacnaBIIecss MAaTPUIBL. | pEIIEHHEe 3aiad, IOATOTOBKA K peueHus 3a1ad,
KOHTPOJIbHOW paboTe, MOJr0oTOBKA KOHTPOJIbHAS
K cllaue 9K3aMeHa pabora
PaznoxxeHne onpenenuTens o CTpoKaM 1 ITpopaboTka yueOHOTO MaTepHana, 10 MIpOBEpKa
ctosbiam. Teopema o ¢panpmInBOM pelieHue 3a/1a4, IOAroTOBKa K peleHus 3a1ad,
Pa3IoKEeHUH. KOHTPOJIbHOM padoTe, MoroTOBKa KOHTpOJIbHAsI
K cJlave dK3aMeHa pabora
O6parnas matpunia. Heooxoammoe u ITpopaboTka yueOHOTO MaTepuaa, 10 MpoBepKa
JIOCTaTOYHOE YCJIOBUE CYNIECTBOBAHHS pelieHue 3a/1a4, MOoAroTOBKa K peleHus 3a1a4,
obpatHo#t MaTpullel. Popmyna oOpaTHOI KOHTPOJBbHON paboTe, MOATOTOBKA KOHTpOJIbHAs
MaTpHIbL. K c/laue 9K3aMeHa pabora
Omnpenenurens Bangepmonna. [TpopaboTtka yueOHOrOo Marepuaia, 10 MIpoBepKa
pelieHue 3aaav, IOATOTOBKA K pemeHus 3a1a4y
cjlaue 9K3aMeHa
Panr npousBeneHus MaTpul. ITpopaboTka yueOHOrO MaTepuana, 10 IIPOBEPKA PELICHHS
MIOJI'OTOBKA K cllade 9K3aMeHa 3a1aq
Dopmynsl Kpamepa pemenus CJIY. [TpopaboTka yueOHOrO MaTepuana, 10 IIPOBEpKA
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pelieHue 3a1a4, IIOArOTOBKa K peleHus 3a1ad,
KOHTPOJILHOH paboTe, MoAroTOBKa KOHTpOJIbHASI
K claue dK3aMeHa paboTa
Brruncnenue oOpaTHON MaTpPUIBI TPU [TpopaboTka yueOHOrO Marepuana, 10 IpoBepKa
MIOMOIIIY 3JIEMEHTapHBIX IPeoOpa3oBaHuUi. pelieHue 3aaay, ITOATOTOBKA K peleHus 3a1ad,
KOHTPOJILHOW paboTe, MOJAroTOBKa KOHTpOJIbHASI
K cllaue 9K3aMeHa pabora
Omnpenenurens NPOU3BENCHHS MaTPHUILI. [TpopaboTka yueOHOrO MaTepuana, 2
MOJICOTOBKA K caue 9K3aMeHa
OmnpexneneHne TPYIIBI, KOJbIIA, OIS, IIpopaboTka yueOHOTO MaTepuana, 10 TpoBepKa
cBoiicTBa. [Ipumepsl rpymm, KoJew, noieu. pelieHye 3a1a4, NOAr0TOBKA K peuieHus 3anaqy
c/laue 9K3aMeHa
Komb1o BEIUeTOB. ITpopaboTtka ydueOHOTO MaTepuaina, 10 TpoBepKa
pelieHre 3aiad, IMOArOTOBKA K petieHust 3a1a4
cjlaue dK3aMeHa
[Tosre KOMIUIEKCHBIX YHUCET. IIpopaboTka yueOHOTO MaTepuana, 10 TpoBepKa
Tpuronomerpudeckas popma KOMILIEKCHOTO pelieHue 3a1ad, IOArOTOBKa K peuieHus 3a1ad,
yucna. Teopema Myaspa. KOHTPOJIbHOH padoTe, MOAr0TOBKA KOHTpOJIbHAs
K c/laue 9K3aMeHa pabora
Teopema Jlarpamka. MHTeprionsuuoHHas IIpopaboTka y4yeOHOrO MaTepuana, 10 poBepKa
¢dopmyna Jlarpanxa. pelieHue 3a1a4, IOArOTOBKa K peueHus 3ana4
KOHTPOJILHOH paboTe, MOAroTOBKa
K c/laue 9K3aMeHa
Kopenb 13 koMIuIeKcHOTO uncia. ['pyrma IIpopaboTka yueOHOrO MaTepuaia, 10 pOBepKa
KopHel u3 1. pellieHre 3aiadv, TOATOTOBKA K petieHust 3a1a4
c/laue 9K3aMeHa
Koubiio MHOrOuIeHOB. CTenens MHOTOWIeHa, | [IpopaboTka yueOHOro MaTepuana, 10 MpoBepKa
CYIIECTBOBAHUE U €IMHCTBEHHOCTD JICJICHHS C pelieHre 3a/1a4, MOATOTOBKA K pelieHust 3a1a4
OCTATKOM. c/laue 9K3aMeHa
Teopema be3y. Cxema ['opHepa. [IpopaboTka ydeOHOTO MaTepuana, 10 MpoBepKa
pelieHue 3a/1a4, OArOTOBKa K pelieHust 3a1a4,
KOHTPOJILHOH paboTe, MOoroTOBKa KOHTpOJIbHAsI
K cllaue 9K3aMeHa pabora
HOJ/I u ero cBoiicTBa, anroput™ EBkinaa. IIpopaboTka y4eOHOrOo MaTepuaia, 10 npoBepKa
pelieHue 3ajav, IOArOTOBKA K peleHus 3a1ad,
KOHTPOJIbHOH paboTe, MOJAroToBKa KOHTpOJIbHAsI
K cllaue 9K3aMeHa pabora
DakTopHaNTBbHOCTh KOJIbIIa MHOTOWIEHOB U [TpopaboTka yueOHOro MaTepuana, 10 MPOBEPKa PEeLICHHs
KOJIbIIa 1IEJIbIX YHCEL HOATOTOBKA K c/a4ye IK3aMeHa 3agaq
HenpuBogumbie MHOTOUJIEHBI HAJT TIOJIEM IIpopaboTka y4eOHOro MaTepuana, 10 MpoBepKa
JICUCTBUTEIHHBIX U KOMIUIEKCHBIX YHCEIL. pelieHue 3a/1a4, MOAr0TOBKa K pelieHust 3a/1a4,
KOHTPOJIbHO# paboTe, MoAroToBKa KOHTPOJIbHAsI
K c/laue 9K3aMeHa pabora
PaznoxxeHre MHOTOYJICHA [0 CTEICHSIM [TpopaboTka yueOHOro MaTepuana, 10 poBepKa
JIMHEHHOTO JIByUJICHA. pelieHue 3a/1a4, MOAroTOBKa K pelieHus 3a/1a4,
KOHTPOJIbHO# paboTe, MoAroToBKa KOHTPOJIbHAsI
K c/laue 9K3aMeHa pabora
Parronansubie Gpynkunu. Beigenenue nenoit | IIpopaboTtka yueOHOro MaTepuana, 5 poBepKa
gacTu. [IpencraBieHne MpaBUIBHBIX ApooOei peueHue 3aaa4, NoAroToBKa K peueHus 3anay,
B BUJIE CYMMBI IPOCTEHIINX. KOHTPOJIFHOH paboTe, HOArOTOBKA KOHTpOJIbHAs
K cJlave dK3aMeHa pabora
Paznen 3. AHAJIMTUYECKAS TEOMETPHU A
JlekapToBbI KOOPIMHATHI Ha IIOCKOCTH U B ITpopaboTka yueOHOro MaTepuana, 8 poBepKa
MPOCTPAHCTBE. pelieHue 3a/1a4, MOoAroTOBKa K peuieHus 3aaa4y
cJlaue 9K3aMeHa
Cdepurdeckue KOOPAUHATHI B TPOCTPAHCTBE. IIpopaboTka yueOHOTO MaTepuana, | 7 MpoBepKa
Humuaapuyaeckre KOOpAWHATEL B pelieHue 3a/1a4, MoJAroTOBKA K pereHus 3ana4d
TPOCTPAHCTBE. c/laue SK3aMeHa
Jlenenue orpeska B JaHHOM OTHOILICHUH. ITpopabotka yuebHOro Marepuana, | 7 IIpoBEpKa
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KoopaunaTs! neHTpa mMacc. pelieHue 3aaay, IOATOTOBKA K peleHus 3ana4d
BapunieHTprueckie KOOpANHATHI Ha c/lade SK3aMeHa
TUIOCKOCTH.
[IpeoOpazoBaHue 1eKapTOBBIX [TpopaboTka yueOHOrO MaTepuaia, | 7 poBepKa
NPSIMOYTOJIEHBIX KOOPAWHAT Ha TUIOCKOCTH, pelieHue 3a1a4, IIoAr0TOBKa K pemeHus 3a1ad,
napaJuleNIbHbII epeHoC, MaTpulla HOBOPOTA. KOHTPOJILHOH paboTe, MoAroTOBKa KOHTPOJIbHAs

K claue dK3aMeHa pabota
CkaisipHO€ IPOU3BE/ICHHE BEKTOPOB, [TpopaboTka yuebHOro MaTepuana, | 7 poBepKa
CBOHCTBa. Berunciaenue ckansipHOro pelIeHne 3a1a4, IIOAT0TOBKa K pemIeHus 3aaad,
MPOU3BEACHHS Yepe3 KOOPIUHATHI BEKTOPOB B | KOHTPOJBHON paboTe, MOATOTOBKA KOHTpPOJIbHAS
OPTOHOPMHUPOBAaHHOM 0azuce. Brerancnenne K c/lade 9K3aMeHa pabota
JUTMH BEKTOPOB U YIJIOB MEXIy HAMH 4epe3
KOOPJHMHATHI BEKTOPOB.
BekropHoe mpom3BeneHre BEKTOPOB U €T0 IIpopaboTtka yduebHOTO MaTepuana, | { MpoBepKa
cBOMcTBa. BpIunciaeHue BEKTOPHOTO pelieHue 3aaay, IOATOTOBKAa K peueHus 3aad,
MPOU3BEACHUS Yepe3 KOOPIHHATEHI. KOHTPOJILHOW paboTe, MOJroTOBKA KOHTPOJIbHAS

K cllaue 9K3aMeHa pabota

CMelanHoe IPOU3BEICHNE BEKTOPOB U €T0 [TpopaboTka yueOHOro MaTepuana, | 7 poBepKa
CBOMCTBa. BpIuKcIeHue cMelIanHoTo pelieHue 3a1a4, IOArOTOBKa K peueHus 3aad,
MPOU3BEACHUS Yepe3 KOOPJHHATHI. KOHTPOJILHOH paboTe, MOoroTOBKa KOHTPOJIbHAS

K c/laue 9K3aMeHa pabora
3amanue npsaMoii Ha iockoctu. ObIee IIpopaboTka yyebHOrO MaTtepuana, | MpOBEpKa
ypaBHeHHE TpsiMoi. HenonHble ypaBHEHUS pelieHue 3a1a4, IMOATOTOBKa K pemeHus 3anad,
npsIMOH. YpaBHEHHE NPSIMOH B OTPE3Kax. KOHTPOJILHOH paboTe, MOroTOBKa KOHTpPOJIbHAS

K c/1ade 9K3aMeHa pabora
KaHoHMueckoe ypaBHEHHE TIPSIMOM. ITpopaboTka yueOHOrO MaTepuana, | 7 IIpOBEpKa
[Tapamerpudeckue ypaBHEHHS IPSIMOH. pelieHue 3a1a4, IMOATOTOBKa K pemeHus 3aad,
[Ipsmast ¢ yrnoBeiM K03 UITIEHTOM. KOHTPOJILHOH paboTe, MOroTOBKa KOHTpPOJIbHAS
HopmupoBanHOE ypaBHEHHE TIPSMOI. K c/1ade 9K3aMeHa pabora
OTKIIOHEHHE TOUKH OT IPSAMON. Y cI0BuS,
MPH KOTOPBIX JaHHAs IpsIMast IepeceKkacT
JIAHHBIH OTPE3OK.
Yron Mexay AByMS NPSIMBIMHU. Y CIIOBHSA [TpopaboTka yuebHOro Matepuana, | 7 IIpoBepKa
NapajuIeNIbHOCTH ¥ NEPIEeHANKYISIPHOCTH pelieHue 3a1a4, IOAroTOBKa K peueHus 3ajad,
JBYX NpsMbIX. HaxoxaeHue Ouccektpuc KOHTPOJIbHO# padoTe, MoroTOBKa KOHTPOJIbHAs
YTJIOB, 00Opa30BaHHBIX TAHHBIMH MPSMBIMH. K c/1aue 9K3aMeHa pabora
YcnoBue nepecedeHust Tpex MPsIMBIX B OJTHOM
TOYKE.
3aganue wiockocTy B npoctpancTBe. O6mee | [Ipopaborka yueGHOro marepuana, | 7 IIpoBEpKa
ypaBHEHHE IIOCKOCTH. HernoHple ypaBHEHUs | pelleHne 3ajgad, MOATOTOBKA K pemeHus 3aad,
TUIOCKOCTH. Y paBHEHHE TIJIOCKOCTH B KOHTPOJIbHOW paboTe, IMOJr0oTOBKA KOHTPOJIbHAS
orpeskax. HopmupoBaHHOE ypaBHEHNE K cllaue 9K3aMeHa pabora
TIOCKOCTH. OTKIOHEHHE TOYKH OT
TUIOCKOCTH.
Yros MeXy IBYyMs IJIOCKOCTSIMHU. Y CJIOBUSI [TpopaboTka yueOHOro Matepuana, | 7 poBepKa
NapajuIeNIbHOCTH ¥ NEPIEeHANKYISIPHOCTH pelieHue 3a1a4, IOAroTOBKa K peueHus 3ajad,
IUIOCKOCTEH. YpaBHEHME IIJIOCKOCTH, KOHTPOJIBHOH paboTe, MOAroTOBKa KOHTPOJIbHAS
NPOXOJSIIIel Yepe3 TP pas3InyHbIe TOUKH, HE K cllaue 9K3aMeHa padora
JISKAIUE HAa OJIHOU IPSMOM.
KaHoHMYeckne ypaBHEHUs dIUIAIICA, ITpopaboTka yueOHOrO MaTepuana, 7 IIpoBEpKa
rurepOoIIbl ¥ apadboJibl, CBOHCTBA 3JIHIICA, pelieHune 3a/1a4, IIOAr0TOBKa K peueHus 3aad,
rUIepOoIIBl ¥ apadoIsl. KOHTPOJILHOH paboTe, MoroTOBKa KOHTpOJIbHAs

K c/laue 9K3aMeHa pabora
Jupextpucs! u ¢pokychl ayunnca, runepoonsl | IIpopaboTka ydebHOro marepuaina, 7 IIpoBEpKa
u napabossl. KacarensHele K aiumaicy, pelieHue 3aaav, IOATOTOBKA K pemeHus 3ajad,
rurep6oie 1 napadoure. KOHTPOJIbHOW paboTe, MOJroTOBKA KOHTPOJIbHAs

K cJlade DK3aMeHa pabota

3amaHue TIOCKOCTH B IpocTpancTse. Ooimee IIpopaboTka yueOHOTO MaTepuana, 7 MpoBepKa
ypaBHeHHe TockocTH. HeronHbie pelieHue 3a/1a4, OAroTOBKa K pelieHus 3ajad,
YPaBHEHHUsI IJIOCKOCTU. Y paBHEHUE KOHTPOJIFHOH paboTe, MOATOTOBKA KOHTPOJIbHAs
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IUIOCKOCTH B OTpe3KaX. YTOJ MEXAY IBYyMs
IUIOCKOCTSIMU. Y CIIOBUS TAPAJITIEIbHOCTH U
HNEepHEHIUKYIIPHOCTU TNIOCKOCTEH.
YpaBHEHHE IUIOCKOCTH, IPOXOIAIIEH uepes
TpH pa3IUUHbIe TOUKH, HE JIeKAIIKe Ha OJJHOU
IPSIMOMH.

K Caa4dy€ 3K3aME€Ha

pabota

BunuHeiinble 1 KBagpaTHYHbIE (OPMBI U
¢yaxunn. bununaeiiasie GopMBl M1 QYHKIHH.
CuMMeTpHYHBIE U KOCOCHMMETPHYHBIE
ommmHeliHbe popmbl. KBanpatuansie GopMel
u Qyukun. Anroputm Jlarpamka mis
MPUBEJCHNS KBaIPATHIHON (POPMBI K
JIMaroHaJbHOMY BUly. 3aKOH HHEPIIHN
BEILECTBEHHBIX KBAJPAaTUYHBIX (HOpPM.
[onoxxuTenapHO onpeaeIeHHbIe
KBaspaTuuHble (QyHKIMU. Kpurepuii
CunpBecTpa.

IIpopaboTka yuyeOHOTO MaTepuana,
peleHne 3aaad, MoAr0TOBKA K
KOHTPOJIBHOH padoTe, IIOATOTOBKA
K cIaye dK3aMeHa

poBepKa
pelIeHus 3a1ad,
KOHTPOJIbHAS
pabora

EBxnunoBs! nmpoctpancTBa. HepaBeHcTBO
Kommu-bynsikoBckoro. Moynes BekTopa,
PAcCTOSIHUE U KOCHHYC YIJIa MEXY
BeKTOpamH. JIMHEeHas HE3aBUCUMOCTh
OpTOTrOHAJBHBIX cucTeM. CKaJlIpHOE
MIPOU3BEICHUE B OPTOHOPMHUPOBAHHOM
6asmuce. [Ipouecc oproronanmzanuu ['pama-
IImupgTa.

[TpopaboTka yueOHOro MaTepHana,
pelIeHue 3a/1a4, IOJAr0TOBKA K
KOHTPOJIbHOM paboTe, MOATOTOBKA
K CcIaue dK3aMeHa

poBepKa
peueHus 3aad,
KOHTPOJIbHAs
pabota

KaHoHMYeckne ypaBHEHUS U CBOWCTBA
MOBEPXHOCTEH 2-T0 MOpsIKa B TPEXMEPHOM
IpPOCTPAHCTBE.

[IpopaboTka ydeOHOTO MaTepHania,
pelIeHue 3a1a4, HOATOTOBKA K
KOHTPOJIbHOH paboTe, MOAr0TOBKA
K cjadye 3K3aMeHa

poBepKa
peleHus 3aaad,
KOHTpPOJIbHAs
pabota

®opMma

27 u3 30




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

12. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

JUCHUIIJIINHBI
a) CniMcok peKoMeH1yeMoii JIuTepaTypbl
OCHOBHasI

1. Koctpukun A.M.  Jluneiitnas  anrebpa ®w  reomeTpuss :  yde0.  mocoOue
| Koctpukun Anekceit UBanosuy, 10. U. ManuH. - 4-e u3n., crep. - CII6. : Jlans, 2008. -
304 c.

2. T'eBopksu I1.C, Beicuiast matemaruka. JIuneitnas anreOpa u aHaquTHUYeCKasi reoMeTpus /
I'eBopksn [1.C - M. : DUSMATIINT, 2014. - 208 c. - ISBN 978-5-9221-1582-7 - Tekcr :

anekrponnsit  //  DOBC  "KoucymeranT crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785922115827.html
JAOMOJTHUTEIbLHAS

1. TIpockypsikoB N.B. COopHuk 3amad mo JuHEHHON anredpe : yued. mocobue anst ¢us.-
mar. cren. By30B / IIpockypskoB Urops Brnamumuposuu. - 6-e u3m., crep. - Mocksa :
Hayxka, 1978.

2. Knerenuk /.B. COopHHK 3ama4 10 aHAJIUTHYECKOH TreoMeTpuHu : ydeld. mocobue
| Knerenuk JlaBug Bukroposuy; mox pea. H. B. Ebumosa. - 12-¢ usz., crep. - Mocksa :
Hayxa, 1975. - 240 c.

3.1 Mumenko C.II. 3agauu u anroputmsl anreOpsl : yuebd. mocobue mis 1 kypea. Y. 1 :/
Mumenxo Cepreii [lerposuy, B. M. Iletporpaackuii ; @uaMI'V. - VabsHoBck, 1992. - 33 c.

3.2 Mumenko C.II. 3agaun u anroputmsl anreOpsl : yued. mocobue. Y. 2 / MumieHko
Cepreit [lerposuuy, U. 10. CBupuaona. - Yassnosck : Yal'V, 2000. - 106 c. — URL: .
http://lib.ulsu.ru/MegaPro/Download/MObject/1109

4. Jlebenea E.A., IlpakTuueckue 3aHATHA IO JUHEHHON anredpe U aHAJIUTUYECKOU
reoMmerpud : yueb.-meton. mocobue / Jlebenera E.A. - HoBocubupck : Uzn-so HI'TY, 2013. -
130 c. - ISBN 978-5-7782-2275-5. - Tekcr : snexrponnsiii // ObC "KoncynpranT crymenTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778222755.html

y4eOHO-MeToAuYecKas

1. Mumenxko C. I1. Kpusbsle Broporo nopsjaka : y4e0.-mero. nocobue / C. I1. Murenko,
JI. M. Camoiinos, 1O. 10. ®ponora; YnI'Y, DMUUAT. - Viuesrosck : Yal'Y, 2016. - 48
c.

2. Cawmoiinos JI. M. Pemenue 3a1a4 1o aHAIUTUYECKON T€OMETPHH Ha MJIOCKOCTH : y4e0.-
metof. mocodue / JI. M. Camoiinos, FO. 10. ®ponosa, T. B. Cxopas; Ynl'Y, ®MulT. -
Vapsuosek : Yal'V, 2015. - 52 c.

3. Metoauueckue ykazaHHs A CaMOCTOSTENbHOM paboThl CTYAEHTOB NO JAUCIUIUIMHE
«Anrebpa W TeoMeTpus» IS CTYISHTOB OakanaBpuara mo HampasienusMm 15.03.04
ABTOMaTH3a1Ms TEXHOJIOTMUECKUX MpoueccoB U npousBoiacTs 24.03.04 ABnactpoeHue
09.03.03 TIlpuxknagnass wunHpopmaruka 09.03.02 HWudopmanmoHHBIE CHUCTEMBI U
texHosoruu 11.03.02 MHpoKkOMMYyHHKAIMOHHBIE TEXHOJIOTUU U cucTeMsbl cBsi3u / 1O. T'.
CasunoB; Y'Y, ®ak. maremMatuku, UHQOPM. U aBHall. TEXHOJOTHH. - YIIbSHOBCK :
Yal'y, 2019. - 3arn. ¢ skpana; HeonyGunkoBaHHBIN pecypc. - DJIEKTPOH. TEKCTOBBIE
naH. (1 ¢aitn : 982 Kb).— URL: http://lib.ulsu.ru/MegaPro/Download/MObject/4772.

4. Iabamun A. C. MeTtoauueckue yKa3aHHs A CAMOCTOSATENIbHOW pabOThl CTYICHTOB I10
TUCIUTUTMHE «Anrebpa W TeOMeTpHs» IO HampaBieHusM OakamaBpuata 01.03.02
«IIpuknagnas maremaruka u uHpopmaTrka», 02.03.03 «Maremaruyeckoe oOecrieueHue
U aJIMHUHHUCTpHpOBaHMEe HHPopMmanmoHHbix cuctem» / A. C. Hlabamun; VYnal'V,
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OMMUUAT. - Yawssuosck : Yal'VY, 2019. - 3arin. ¢ skpana; HeomyOimkoBaHHBIH pecypc. -
OnektpoH. TekcroBeie maH. (1 ¢aiin : 410 Kb). - Tekcr : anmekrponnsii. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/8122

CornacoBaHo:
e

THPEKTOP HE /| _BYPXAHORA M. M./ & / 2022

JIOMKHOCTH COTPYAHMKA HayuHO#H OHOAHOTEKH OUHO /ll(),’lllHCb nara

0) IIporpammHuoe obecnieuenne: MoiitOduc CrangapTasiii, Anbt Pabouas cranims 8.
8) Ilpogheccuonanvhuvie basvl OAHHBIX, UHPOPMAYUOHHO-CNPABOUHBIE CUCTEMDbL

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Hudposoii obpazoBatenbHblii pecypc I[PRsmart : snexkTpoHHO-OMOIMOTEUHAS
cucrema : cait / OOO Kommanus «Ait [lu Ap Memma». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: uis 3aperducTpup. Mojib3oBareieil. - Tekcr :
AIEKTPOHHBIN.

1.2. O6pasoBarensHas miargopma IOPAWT : 06pa3oBaTebHblil pecype, MEeKTPOHHAs
6ubamorexa : caiit / OO0 DnekrponHoe u3natenbctBo «FOPAUT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctyna: ajs 3aperucTpup. mosb3oBareniei. - TeKCT : 3IeKTPOHHbIH.

1.3. ba3za manubix «DnexkTpoHHas oubnmoreka texunyeckoro BY3a (OBC «Koncynprant
CTYJEHTa») : JIEKTPOHHO-OubnmoTeuHas cucrema : caiit / OOO «Ilonurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pnocrtyma: s
3aperucTpHp. Nojab30BaTeNnell. — TEKCT : 3MEKTPOHHBIMH.

1.4. KoHCynbTaHT Bpada. DICKTPOHHAS MEIUIIMHCKAs OMOJIMOTEKa : 0a3a TaHHBIX : CAWT /
OOO «BpIcmias 1miKoJia oOpraHU3allMd M YIOpaBJICHUS 3ApaBOOXpaHeHUeM-KoMIuieKCHbIM
MEIUIIMHCKUI KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTIA: JIJIs 3aperUcTpup. nojab3oBarenel. — TeKCT : 3eKTPOHHBIH.

1.5. bonbmias MeauinHCcKas OMOTUOTEKA : AIEKTPOHHO-OMOIMOTEYHAsI CHCTEMa © CauT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTIA: JIJIs 3aperUCTpup. Nojab3oBarenel. — TeKCT : 3eKTPOHHBIH.

1.6. OBC Jlansb : snekTpoHHO-OMOMMOTEYHass cucteMa : cait / OO0 BBC «Jlauby. —
Cankr-IletepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum moctyma: aisi 3aperucTpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 3BC Znanium.com : »3JeKTpoHHO-OMONMOTeYHass cucremMa : caiit / OOO
«3Hanuym». - MockBa, [2023]. - URL: http://znanium.com . — Pexum nmoctyma : st
3aperucTpup. nojib3opareneil. - TekcT : 3JeKTPOHHBIMH.

2. KoncyasTautIliaroc [DnekTpoHHBIN pecypc]|: cpaBouHas mpaBoBas cuctema. / OO0
«Koncynprant [Tntocy - DnekTpoH. aaH. - Mocksa : Koncynerantllitoc, [2023].

3. ba3bl JaHHBIX NEPHOAMYECCKUX U3AAHUI:

3.1. eLIBRARY.RU: nayunas snektpoHHass Oubnuoreka : caiitr / OOO «Hayunas
Onekrponnas bubnmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum noctyna :
JUIL aBTOPH3. MOJIb30BaTeNe. — TeKCT : AIeKTPOHHBIN

3.2. DnekrponHas 6udimoteka «M3narensckoro moma «I'pedennunkoB» (Grebinnikon) :
anekTpoHHass OuoOimoreka / OOO W]J[ «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Juis aBTOpH3. TOJIb30BATEIIEH.
— Tekcer : 27eKTPOHHBIH.

4. MeaepanbHas rocyaapcrBeHHasi MH(opmanuonnasi cucrema «HanmonanbHas
3JIeKTPOHHAs GUOJIHOTEKAY : dIIEKTpOHHAs OnbnoTeka : caiit / ®I'BY PI'B. — Mocksa, [2023].
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
. N Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Pabouast mporpaMma JUCIUIIINHBI
— URL.: https://H36.pd. — Pesxum moctyna : y1s mosb3oBarTesieii HayqHoW OuOarmoTeku. — Tekcr :

AJIEKTPOHHBIN.

5. Poccmiickoe odpa3zoBanme : dhenepanbHplii moprai / yupenureiab OI'AY «OUL[TO».
— URL: http://www.edu.ru. — Tekct : 351eKTpOHHBIHA.

6. DJexTpoHHasi OubauoTreynass cucrema Yal'y : wmoayas «OIeKTpOHHAs
O6ubnmmoTexa» ABUC  Mera-IIPO / OOO  «Jara Okcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexwum gocTyma : Juist ojb30BaTeeii HaydHOH OHOIHOTEKH. —
Texer : 37eKTPOHHBIN.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI:

AynmuTopun 11 IPOBEICHUS JISKIIUI, CEMUHAPCKUX 3aHSATHH, ISl TPOBEICHHS TEKYIIEro
KOHTPOJISL K IPOMEKYTOUYHOW aTTECTAIMHU, TPYNIIOBBIX M MHIUBHYaIbHBIX KOHCYJIbTAIUH.

Aynutopur yKOMIUIEKTOBAHbl CIELHUAIU3UPOBAHHOW MeOenbto, y4eOHOM JIOCKOM.
Aynuropun ISl TIPOBEACHUS JIEKIUI 00OpYAOBaHBI MYJBTHMEAMHHBIM OOOPYAOBAaHUEM IS
npefocTaBieHus] MHPOpMauu Oonbmiold aymutopud.  [lomemeHus Uisi CaMOCTOSITEIHHON
paboOTBl  OCHAIEHBl KOMIBIOTEPHOW TEXHMKOH C BO3MOYKHOCTBIO TIOJAKIIOYEHHS K CETH
«MHTEepHETY W O0EcredYeHueM JOCTyNa K AIIEKTPOHHOH HH(PPOMAIMOHHO-00pa30BaTEIbHOM
cpene, ANEeKTPOHHO-OMOIMOTEYHOH CUCTEME.

13. CIEQMAJIBHBIE YCJOBUSA U1 OBYUYAIOIIUXCSA C OTPAHUWYEHHBIMH
BO3MOKHOCTAMM 310POBbSA

B cnyyae HeoOXoauMOCTH, OOydYarmOIMMCS M3 4YHCIa JIMI C OTrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0pOBbsl (I10 3asiBJICHHIO OOYYaIOLIErocsi) MOTYT IpeiaraTbCsi OJHU W3
CIIEAYIOUIMX BapUaHTOB BOCHPHUATHS HH(POPMAMM C Y4YETOM MX HWHAMBUIYAIbHBIX
NCUX0(U3NUECKUX 0OCOOEHHOCTEMH:

— JUIsL TUL C HAPYILIEHUSIMU 3pEHUS: B I€YaTHON (popMe YBETUUEHHBIM HIpU(PTOM; B popme
AJIEKTPOHHOTO JIOKyMeHTa; B (opme aynuodaiina (mepeBos yueOHBIX MaTepHalloB B
aymnodopmar); B medatHod (opme Ha s3bike bpaiiis; WHANBUIyalbHbIE KOHCYJBTAIIMH C
HpUBJICUEHHEM TH(IIOCYPOTIEPEBOAUNKA; MHIUBUAYAIbHBIE 33aHNS U KOHCYJIbTALIUY;

—JUId JIML C HapyLIeHUSIMU CiIyxa: B Ie4yaTHOH ¢Qopme; B (opme 53IeKTPOHHOTO
JIOKYMEHTAa; BUieoMaTepHalibl C CyOTUTPaMu; MHIMBUAYAJIbHbIE KOHCYJIBTALIMH C IPUBIICUEHHEM
CypAOINCPCBOAYNKA; MHAUBUAYAJIbHBIC 3aJaHUS U KOHCYJIbTAllUH,

— I JIML C HApYUWCHHUAMH OIIOPHO-ABUTATCIBHOI'O arriapara: B eYaTHOMI q)opMe; B
dopMe DSIEKTPOHHOrO JOKyMeHTa; B (opMme aynuodaiiina; MHIMBUAYyAIbHBIE 3aJaHUS U
KOHCYJIbTallH.

Paspabotamx A7 JOHEHT Carumos FO.T.
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