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1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMIIMHBI
MoJy4yeHue Oa30BBIX 3HAHMM, YMEHMI M HaBBIKOB MO ajurebpe M TEOMETPHM, a TaKxkKe
dbopMHpoBaHUE KOMIIETEHIIUM, HEOOXOJUMBIX JUISl  YCIEMHOW MpodecCuoHaTbHON
JIeATeIbHOCTH OYAYIIUX CIIEHUATUCTOB.

3anaum JUCHUILIMHBI:
— U3y4yeHre 0A30BbIX MOHATUN AHAIIMTHYECKON T€OMETPUHU U JIMHEHHON ajareOpsl;
— OCBOEHHME OCHOBHBIX ITIPUEMOB PEIICHUS TPAKTUUECKUX 3a/1a4 IO TeMaM JUCLUITINHBI,
— rpaMOTHOE ynoTpebiieHne MaTeMAaTUYECKOW CUMBOJIMKY JJISl BBIPAXKEHUsI KOJIMYECTBEHHBIX
1 KQYECTBEHHBIX OTHOIIEHUI OOBEKTOB;
— TPUBUTHE OOIIEMATEeMATHYECKON KYJIbTYPbl: YMEHHUE JIOTUYECKH MBICIUTDH, MPOBOIUTH
JIOKA3aTeIbCTBA OCHOBHBIX YTBEP)KIECHMUM, YCTAHABIUBATH JIOTUUECKHE CBSI3HM MEXIY
MMOHSITUSIMU;
— IOATOTOBKA K BOCIIPUATHIO MHOTOMEPHBIX BEKTOPHBIX U €BKJIMIOBBIX IPOCTPAHCTB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOI

IMPOI'PAMMBbI
HucuuminHa «Anredpa U reoMeTpus» OTHOCHTCS K 0a30BOH yacTH ydyeOHOro IuiaHa IO
Hanpasiienuio 01.03.02 — [MpukiaagHas MmaTemMaTuka U “HGOpMaTHKa.
J7s OCBOEGHMS AUCIUIUIMHBI HEOOXOIUMbI 3HAHUS, MTOJyUYEHHbIE TP U3YyUYEHUU LIKOJIBHOTO
Kypca MaTeMaTUKd. MaTeMaTU4eCKUe MOHATHS, METOJbl UCCIEIOBAHMS HEMOCPEICTBEHHO
MPOHUKIIM BO MHOTHE pa3feiibl €CTECTBO3HAHUS, MPOHU3BIBAIOT Bce (yHIaMEHTaIbHbIE
obI1IeMaTeMaTUYeCKe KypChl M UMEIOT YHUBEPCAJIbHOE 3HAUCHUE.

3. KOMIIETEHLNHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIUINHBI 1 UHAUKATOPBI UX JOCTUXEHUA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U HHAUKATOPBI UX TOCTHIKEHUS

Kateropus (rpymnmna)
o01enpodecCuOHaTbHBI

Kon n HaumenoBaHue
o01enpogecCuoHaTbLHOM

Kon u HauMeHOBaHKMe HHAUKATOPA
JIOCTIKEeHUs ob1enpodeccioHaaIbHON

obOsactu

MaTEeMATHYECKUX U (HJIH)
CCTECTBCHHBIX HayK, H
HCIIOJIb30BaTh  HUX B
npodeccnoHaTbHON
NeSTeTbHOCTH

X KOMITETEHIIMI KOMITIETEHIIUH KOMITETEHIINH
TeopeTuueckue u | OIIK-1 Cnocoben | UAK-10I1K-1 OOGnmagaer 06a30BbIMU
MPAaKTUYECKUE OCHOBBI | IPUMEHSTh 3HAHUSIMU, TIOJIYYEHHBIMU B 0OO0JIacTH
npodecCuOHaTBLHOMN (dbyHIaMeHTaIbHBIC MaTeMaTUYEeCKUX u (nm)
JIeATETbHOCTH 3HAHMS, IIOJIYYCHHBIC B | €CTECTBEHHBIX HAYK

NOK-20I1K-1 YMeer ucnonb30BaTh B

npodeccnoHaIbHON NIeSTeIbHOCTH
3HaHUS, TIOJIyYeHHbIE B  00JIACTH
MaTeMaTUYEeCKUX u (nmm)
€CTECTBEHHBIX HayK

NAK-30I1K-1 Hwmeer HAaBBIKU
BHIOOpA METOAOB pEIICHHWs 3aaa4

HpO(i)eCCI/IOHaJ'IbHOI\/II JACATCIbHOCTH Ha
OCHOBC TCOPECTHUYCCKUX CBC,Z[CHI/Iﬁ

4. CTPYKTYPA JNCHUITINHBI

OO6mas TpynoeMKocTh TUCHUIUIMHBI cocTaBiisieT 10.00 3aueTHbIX enuHuIbl, 360.0 akageMUUecKux

4acoB.
1 — Ne /o

2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IIpOEKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp




4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 - JI (Jlekuun)

4.2 — JIexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHSA)

4.4 — T1pakTU4eCcKue 3aHSITHS B BUJI€ MPAKTUUECKON MOITOTOBKU

4.5 — JIP (JTabopaTopHbie paboOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ IPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Mnas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOyUCHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTposb (B akaieMUYECKUX Yacax)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1

2

3

4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Anrebpandeckre
CTPYKTYPBI

10

Brinonnenue
JIOMAIITHETO
3aJaHns
NunuBunyans
Has

pabota
«KoMmekcHbI
e

qHCIa»

Teopus
OIpeIeTTUTENEHN

10

Brinonnenue
JIOMAIITHETO
3aJaHns
KoHnTponpHas
pabota
«Byrunciaenue
OIIpeIeTUTENe
»

Teopust matpun

12

Boinonnenue
JTOMAIITHET O
3aJaHUs
KonTtponbHas
pabora
«JeicTBus
Hal
MaTPpUIIAMI
NumuBunyans
Hasi

pabora
«Matpuusp

Apudmerndecko
€ n-MepHoe
BEKTOPHOE
MPOCTPAHCTBO.
CucreMsl
JIMHEWHBIX
YPaBHEHUN.

10

Brinonnenue
JIOMAIIHETO
3aJaHus
KountponbHas
paboTta
«HccaenoBanun
€ CUCTEM
YpaBHEHUID»




BekTopHble
IIPOCTPAHCTBA.

10

Brimmonnenue
JIOMAIIIHEr O
3aJaHus
CamMocTosTen
bHas

pabora
«BextopHbie
MPOCTPAHCTBA
»

BexTops! Ha
IIJIOCKOCTHU U B
IIPOCTPAHCTBE

10

Brrmmonaenue
JOMAIITHET O
3aJaHus
MatemaTtuuec
KU

IOUKTAHT
«BexkTopsl Ha
IJIOCKOCTID
NunuBunyans
Has

pabora
«CkanspHoe,
BEKTOPHOE U
CMEIIIaHHOE
MIPOU3BEICHUS
BEKTOPOBY

ITpsamas nunus
HA IJIOCKOCTH

Brimmonnenue
JOMAIIHET O
3aJaHus
MartemaTuuec
KU

IUKTAHT
«YpaBHEeHUs
PSIMOI»

Jluauu BTOpOTO
TTOpsIIKA

BrmmonaeHne
JIOMAIIHEr O
3aJaHMS
NunuBunyans
Has paborta
«JImHam
BTOPOTO
MTOPSITKAY

OK3aMeH

0.3

35.7

Teopus
MHOTOYJICHOB

10

Brrmmonnenue
JIOMAIIHEr O
3aJaHMs
NunuBunyans
Has paborta
«MHOTOYJICHBI
»
CaMmocTosiTelb
Has paboTta
«HO/J n
HOK»

11

JInneiinbie
orepaTopsl

10

Brmosnnenue
JOMAIIHET O
3aJaHus
NumuBunyans
Has

pabora
«JInHelHbBIe




oIepaTopbI»
KontponbHas
pabota
«JleticTBus
Hal
JTMHEHHBIMU
ornepaTopamu
»

12

EBKINI0BBI
MIPOCTPaHCTBA

10 BrmmonaeHne
JIOMAIIIHEr O
3aJaHMs
NunuBunyans
Has paborta
«EBKIINIOBEI
MPOCTPAHCTBA
»

13

KBanpatuunbie
hopMbI

10 Brimmonnenue
JIOMAIIHETO
3aJaHus
NunuBuayans
Has paborta
«IIpuBenenune
KBaJIpPATUUHbI
X opm K
KaHOHHMYECKOM
y BHOY»

14

Ilpsimas u
IIJIOCKOCTBh B
MPOCTPAHCTBE

10 Brimmonnenue
JIOMAIIHETO
3aJaHus
MartemaTtnuec
KUY JUKTAHT
«IIpsmas u
INTOCKOCTh B
MPOCTPAHCTBE
»

15

TToepxHoctu
BTOPOT'O
nopsiiKa

8 Brinonnenue
JIOMAIIHETO
3aJaHns
NunuBuayans
Hasi paborta
«IToBepxHOCT
U BTOPOTO
MOPSIIKA»

16

DK3aMeH

0.3 [53.7

Hroro

68.0

68.0 0.0 000006 89.4 | 134.0

5. COAEP) KAHHUE INCHUITJINMHDBI

5.1. Jlexkuun

Ne i/
il

HauMeHnoBaHue TeMbl
(paznena)

ConeprxkaHue TeMbl (paszena)

Anrebpandeckue CTPYKTYPbI

Yucnoble MHOXecTBa. buHaphHas anredpaundeckas
onepauus. ['pynna. Konbuo. ITosne. [TocTtpoenue nonst
KOMIUIEKCHBIX uncell. JlefcTBUS HaJ KOMIUIEKCHBIMU
YUCcIaMu B anredOpanyeckomn dhopwme.
Tpuronomerpudeckass ¢popMa KOMILIEKCHOTO YHCIIA.
HencrBus B TPUTOHOMETPUYECKOM dhopme.
l'eomerpuueckass uHTEpHperanuss [OeUCTBUM  Hal




KOMIIJICKCHBIMH YUCJIaAMU.

Teopus onpenenuteneit

IlepectanoBku. HMuBepcus. ['pynma mnepecTaHOBOK.
YeTHOCTh MOJCTAHOBOK. 3HAKOINEpPEMEHHasl IpyIIa.
Omnpenenurens n-ro nopsigka. Onpepenutens 2 U 3
nopsankoB. CpoiictBa  onpenenutens. PopMyiisl
Kpamepa  namga  pemeHuss  cucTeM — JIMHEHHBIX
anredpanyecKux ypaBHEHUM.

Teopus maTpui

Martpuusl. Buasr matpun. JlencTBus Hag MaTpULAMM.
CsoiictBa aeiictBuii. Ob6patHas matpuiia. Popmyna
JUUIS1 BBIYMCIIEHUSI 0OpATHON MaTpPUIbI.

Apugdmernueckoe n- MepHOe
BEKTOPHOE  IIPOCTPAHCTBO.
Cucrtembl TMHEHHBIX
YPaBHEHUH.

Apupmerndeckoe BEKTOPHOE MIPOCTPAHCTBO.
JIuHeliHas 3aBUCUMOCTh U HE3aBUCHUMOCTbh BEKTOPOB.
CpoiicTBa JuHEHHONW 3aBuUcMMOCTH. Teopema o
JIMHEMHOW 3aBUCUMOCTM BEKTOpPOB. ba3uc u panr
CUCTeMbl BeKTOpoB. Panr wmartpuubl. CuctemMbl
nuHeHbIX ypaBHeHuH. CriocoObl 3amucu. Kpurepuit
Kponekkepa — Kanemnu.

BekTopnsbie mpocTpaHcTBa.

BextopHbie IMPOCTPAHCTBA. JIuHeitnbie
noanpoctpancTea.  Kputepuili  moampocTpaHCTBa.
Jluneiinas  oOomouka. CymMma U mepeceyeHue
noanpocTtpaHcTB. [IpocTpaHcTBO pelieHui CUCTEMBI
JIMHENHBIX OJHOPOJIHBIX YPaBHEHUII.
dyHaaMeHTallbHAasg cucTtema pemeHuid. JlunelHoe
MHOT000pa3ue

BexTopbl Ha IJIOCKOCTH U B
MPOCTPAHCTBE

BekTopsl Ha m10CKOCTU U B pocTpaHcTBe. ClokeHue
1 YMHOXXEHUE BeKkTopa Ha uucio. KommmHeapHble u
KOMIUTAaHApHbIE BEKTOpPbl. KoOpauHATBl BEKTOPOB.
CxansipHoe Npou3BeIeHUE BEKTOpPOB. BekTopHoe u
CMEIIAHHOE MTPOU3BEAECHHUS BEKTOPOB

[Tpsmas
MJIOCKOCTH

JIMHH S Ha

[Ipsimasg nuHMs Ha MmIockoctu. OOlee ypaBHEHUE
IIPSIMOM. YpaBHeHue MPSIMOM Cc YIJIOBBIM
kodpduimenToMm.  YpaBHEeHHE  «B  OTPE3Kax».
HopMmanbHoe ypaBHeHMe. B3zamMHOe pacnonoxeHue
NPSAMBIX Ha IUIOCKOCTH. YTOJI MEXAY HPSMBIMH.
PaccrosiHre OT TOYKM 10 IPSIMON.

JIuHMKM BTOPOTO MOPAIKA

Kpusas Broporo nopsiaka. Dmunc. ['eoMerpuueckue
cBoiictBa omuwmnca. [unepbona. ['eomerpuueckue
CBOICTBa TUTepOOITHI. ITapabomna " ee
reomeTpuyeckue cBoictBa. Kraccuduxanus auHuMit
BTOPOTO MOPSIAKA

Teopust MHOrOUJIEHOB

MHorouaeHbl HaJ 00JIaCThIO IIEJIOCTHOCTU. TeopeMa
besy. Mmuorounensl Hag mnonemM. HOJl u HOK
MHOTOWIeHOB. Anroput™ EBkinaa. HenpuBoaumeie u
MPUBOJAMMBIE MHOTOWIECHBI HaJl JAHHBIM TIOJIEM.
VpaBHenue 3 u 4 creneHu

10

JluneiiHbie onepaTopsl

JIuHelitHble  OmepaToOpHI. JIMHEMHOTO
orneparopa. ®opMmyna  MaTpUIbl  JUHEHHOIO
oreparopa mnOpu u3MeHeHun 0Oaszuca. OOpaTHOE
npeoOpa3oBaHue. BhIpokIeHHBIE U HEBBIPOKICHHBIC
npeoOpa3oBanus. OO0pa3, paHr, sApo U AeeKT

nuHelHoro omnepatopa. CoOCTBEeHHbIE BEKTOPBI M

Martpuna




COOCTBEHHBIE 3HAYEHUs JIMHEHHOrOo  omepaTopa.
CoOcTBeHHbIE  3HAYEHUsT  MATPUIBl  JTMHEWHOTO
orepatopa c CUMMETPUYECKOM MAaTPHIIBIL.
JuaronanpHas (popMa MaTpPHIIBL.

EBknumoBbl mpoctpaHcTBa. JlmHa BekTOpa. YTONI
Mexay  Bektopamu.  HepasenctBa  Komm — —

ByHsikoBckoro. OpTOroHanbHOCTH BEKTOPOB.
OpTOHOPMUPOBAHHBIN 6azuc. OproronansHoe
JOIIOJIHEHUE. ITpouecc OPTOTOHAJIM3ALIH.
OproroHajibpHble MaTpPHULBI. OproronanpHas

MIPOEKLIUSI U OPTOrOHAJIbHAS COCTABIISIIONIAs BEKTOPA.
Onpenenutens I'pamma. PaccTosiHnme oT BekTOopa 110
MHOroobOpasus.  Yroix  MeXOy  BEKTOPOM U
MOAIIPOCTPAHCTBOM.

KBagpatuunsie ¢opmbl. MaTpuuia KBaapaTUUHOU
¢opmbl. Kanonnueckuii Buj KBaIpaTUUYHOU (POPMBL.
Meron Jlarpamxka npuBeNeHUS K KaHOHMYECKOMY
BUIy. MeTol OpTOroHaJbHOIO MPeoOpa3OBaHUS
KBaJpaTUYHON (POPMBI K KAHOHUYECKOMY BUJLY.

ITnockocTs. OO1ee ypaBHEHHUE. Bzaumuoe
pacronoXeHue INIOCKOCTEH. Yron MEXKIY
IJIOCKOCTSIMU. PaccrosiHue OT TOYKM 10 IIOCKOCTH.
IIpsmass nuHUA B mnpocTpaHcTBe. Buael ypaBHeHUN
npssMoi. B3anmHOe pacmnoyiokeHue MpsIMBIX B
IIPOCTPAHCTBE. YTOJI MEXAY MABYMs IMpPSIMbIMU B
npocrpaHcTBe. PaccrosiHne OT TOUKM O NPSIMON B
IIPOCTPAHCTBE. Paccrosinue MEXIY
CKPEILLUBAOIIUMUCS IIPSAMBIMU. YpaBHeHus
MEPIEHAUKYIAPA K IBYM CKPEIIUBAIOIIMMCS ITPSMbBIM.
YpaBHEHUS NEPIEHINKYIISAPA, ONYIIEHHOTO U3 JaHHOU
TOYKH Ha JAHHYIO NPSIMYIO.

11 EBKIM10BBI MPOCTPAHCTBA

12 KBagpatuunsie hopmbl

13 I[Ipsmasgs ©u MIOCKOCTH B
MIPOCTPAHCTBE

14 IToBepxHoCcTH BTOPOTO
MopsiAKa

IToBepxHocTu BTOpOTO mNoOpsiAka. MeTon ceyeHUH.
Hwmanpuyeckne moBepxHocTH. Kimaccuduxamms
LWJIMHIPUYECKUI MoBepxHocTeld. OO1ee ypaBHEHHE
umuHapa.  Konnueckume  mosepxHoctu.  OOiee
ypaBHEHHE  KoHyca. IloBepxHOcTM  BpallleHHUSI.

OIUTUIICONI. OIHOMIOIOCTHBIN rurnepOoIous.
JBYyNnoJIOCTHBIA ~ TUNEPOOJIOUI. DIUNTUYECKU I
napadboIou/I. IMumep6onmmueckuit napadboIou/I.

Knaccudukanus nosepxHocreit BTOpOro Mopsiaka.

5.2. IlpakTHyeckue 3aHsATHS

Haunmenosanne TeMbl

CopepxaHue TeMbl

Anre6panyeckue CTpyKTYpbI Omnpenenenne  kjiacca  ajlredOpanyeckux  CTPYKTYD.

Anre6panueckas  ¢opMa  KOMIUIEKCHOTO  YMCIA.
[encTBust HaJl KOMIUIEKCHBIMUA YUCITAMU B
anreOpanueckoir opme. Tpuronomerpuueckas popma
KOMIUIEKCHOTO uucna. [lefcTBUS HaJ KOMILJIEKCHBIMU
YHUCIIaMU B TPUTOHOMETpHUUecKoi popme. M300pakeHne
KOMIUIEKCHBIX YHWCe ¢ JCHCTBUH HaJ HHUMH Ha
IIJIOCKOCTH.

Teopus JeticTBus c HOACTAHOBKAMU. Brruncienune




OIpeeIuTeNIeH

OIpEeCIIUTENICH TPEYTOJbHBIM METOAOM U C ITOMOIIBIO
pasyoxeHuss Mo cTpoke win cronouy. IlpumeneHue
Teopembl Jlammaca. Berumcnenue ompenenurTenei n—ro
nopsiazka. Pemenune cucrem ypaBHeHUN 1o (opmyiam
Kpawmepa.

Teopus MmaTpun

HeiictBust Haja MaTpuliamMu. BelunciieHne oOpaTHOM
MATPUIBl  METOJIOM  MPUIMUCBIBAHUS  €IUHUYHOM.
Beruucnennie  oOpaTHOW  MaTpuibl 1O (opmyIie.
Pemienue matpuuHblXx ypaBHeHUil. Pemienue cucrem
JIMHEMHBIX ypaBHEHUM MmeTonoMm [aycca m mMaTpuUYHBIM
METOJIOM.

Apudmernueckoe  n-  MepHOE
BEKTOPHOE IIPOCTPAHCTBO.
CucreMbl TUHEHHBIX YPaBHEHUH.

JIuHelHas 3aBUCHUMOCTb M HE3aBUCUMOCTb BEKTOPOB.
baszuc u panr cucrembl BekTopoB. Haxoxnenue panra
MaTpulibl. MccieqoBanue cUCTEM JTUHEHHBIX YPABHEHUH.

BekTopnsbie mpocTpaHCcTBa.

Bextopubie IIPOCTPAHCTBA. JIuHeiinbIe
MOJNpOCTpaHCTBa. HaxoxaeHue QyHIaMEHTAIBHOTO
pELLIEHUS] CUCTEMBI JIMHEMHBIX OJHOPOAHBIX YPAaBHEHUM
U JIMHEMHOrO MHOTO0OOpa3usi CHCTEMbl JIMHEHHBIX
HEOJHOPOIHBIX YPABHEHUM.

Bektoppl Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

Bextopsl Ha 1wtockocTH. JleHCTBUSL HAJ BEKTOPAMHU.
CkansgpHoe TpOU3BEAEHUE BEKTOpPOB. BekTopHoe
npousBefeHue BeKTOpoB. CMeNIaHHOE MPOU3BEACHUE
BEKTOPOB.

ITpsmas n1MHUS HA ITIOCKOCTH

IIpsmass nuHus Ha 1UIockocTu. CrnocoObl 3aJaHusd
MPSAMOM Ha IUIOCKOCTH.

JIuauu BTOpOTO
MopsIKA

JIunun BTOporo mopsaka. Ilocrpoenue ammrca.
I'eomerpuueckne cBorictBa amummnca. IlocTtpoeHue
runiepbonbl. ['eomerpuyeckue cBoiCcTBa TruIepOOIIHI.
[Toctpoenne mnapabonel. ['eomeTpuueckue CcBONHCTBA
napaboJibl.

Teopust MHOrO4JIEHOB

JleneHne MHoOroujieHa Ha MHOToOWIeH. PasioxeHue
MHOT'0YJIEHA MO CTEMEHSIM MHOTOYJIEHA NIEPBOIl CTEMEHH.
HOJl u HOK wmHorounenoB. Anroput™m Epkimaa.
Pemienune ypaBHenuil 3 crenenu. Penienue ypaBHeHuit 4
CTEIEHMU.

JIuHenHbIe onepaTopsl

HaxoxxneHne MaTpuipl JMHEMHOIO oOmeparopa IIpU
n3MeHeHnun  Oasuca. OOpaTHoe TpeoOpa3oBaHUE.
BeipoxaeHHbIE M HEBBIPOXKIEHHBIE MpPeoOpa3oBaHUsl.
OOpa3, panr, sapo U AePEeKT JMHEWHOTO orepaTopa.
CoOCTBEeHHBIE BEKTOPHl M COOCTBEHHBIE 3HAUCHUS
JMUHEeNHoro omneparopa. IlpuBeneHue wmaTpuibl K
JIMaroHajJbHOU popme.

EBximmaoBsI mpocTpaHcTBa

JimHa BekTopa. Yron Mexay Bekropamu. Hepasencrsa
Komu — BbynsikoBckoro. IlocTpoeHrue opTOroHaIbHOTO
6azuca CUCTEMBI BEKTOPOB. ITocTpoenue
OPTOHOPMHUPOBAHHOIO 0a3uca CUCTEMBI BEKTOPOB.
PasnoxeHne BeKTOpa Ha OPTOTOHAIBHYIO MPOEKLMIO U
OpPTOTOHAJIBHYIO  cocTaBisAwolyro. PaccrostHue ot
BEKTOpa O MHOroodOpasus. Yroja Mexay BEKTOPOM U
IOAIIPOCTPAHCTBOM.

KBanpatuunsie popmbl

[TpuBenenne KBagpaTUIHON (POPMBI K KAHOHHYECKOMY




Buay. Meron Jlarpanxa. MeTtoa OpPTOTOHAIBHOIO
npeoOpa3oBaHUS KBaJpaTUYHOM hopmbl K
KAaHOHUYECKOMY BHUY.

ITpamas u INIOCKOCTh B | [Ipsmas B mpoctpancte. CriocoObl 3aqaHus MPsIMOI
MIPOCTPAHCTBE MpOoCTpaHCTBe. B3anmHOE pacnonoxeHue NnPSIMBbIX
IPOCTPAHCTBE. YIOJI MEXIy HOByMs MPSMbIMU

MpOCTpaHCTBE. PaccrosiHMe OT TOYKM A0 MNPSIMOU
npocTtpaHcTBe. PaccrosiHne MexIy CKpeIMBAIOIIMMUCS
NpSIMBIMU.  YPaBHEHUs MEPHEHIMKYJIsipa K JABYM
CKPELIMBAIOIIIMCS MIPSIMBIM. YpaBHeHUd
NEPHNEHANKYISAPA, OMYUIEHHOrO M3 JAHHOM TOYKU Ha
JAHHYIO MPSIMYIO.

ITnockocts. CriocoObl 3aaHus IOCKOCTU. B3anmuoe
pacCIIOJIOKEHNE TUIOCKOCTER. YTOI MEXAY MIOCKOCTSMM.
Paccrosinue oT TOUKM 10 MIIOCKOCTH.

B
B
B
B

[ToBepxHOCTH HccnenoBanne  MOBEPXHOCTEM  BTOPOrO  MOPSAKA
BTOPOTIO MOPSIAKA METO0M CCUYCHUN. ITocTtpoenue LWIMHAPA.
I'eomerpuueckne cBoiictBa uwmwiInHApa. IlocTpoeHue
KOHYyca. I'eomerpuueckue CBOICTBa KOHYyca.
ITocTtpoenne smmuncoupa. I'eomerpuyeckue CBOMCTBA
JJUTUIICOUIA. ITocTtpoenne TUIEpOOIOUI0B.
I'eomeTpuueckue CBOMCTBA runepooIouI0B.
[TocTpoenue napabonougoB. 'eomeTpruueckue cBoCTBa
napaboJIonao0B.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumenoBaHue TeMbI Coneprxanue Tembl (paszena) TpynoemkocTh
n/m (pa3znena) B
aKaJIEMUYECKHUX
gacax
| Anrebpanveckue Boinosninenue JIOMAIIIHETO 3ananus. | 10
CTPYKTYPBI NupuBunyanbHas pabota «KoMmIuiekcHbIe
qucian.
2 Teopus Beinonxenue JIOMAITHET O 3aganus. | 10
OIpeAeIIUTEIIeN KounTponbnas pabota «Bpruucnenue
ONPEICITUTEIIEN.
3 Teopus MmaTpun BeinmosiHeHue JIOMAIITHETO 3amanus. | 12

KourponbHass pabora «JleiicTBusi Hang
matputiaMm»  MuauBunyaneHass — paborta

«Matpuriip».

4 Apudmernueckoe  n- | BermonHeHue JIOMAITHET O 3aganus. | 10
MEpPHOE BekTopHOE | KoHTponbHas  pabora  «MccrnegoBaHue
IIPOCTPAHCTBO. CUCTEM ypaBHEHUI».

CucreMbl IMHEHHBIX
yYPaBHEHUM.

5 BekTtopHsbie Brinionxnenue JIOMAITHET O 3aganus. | 10
IIPOCTPAHCTBA. CamocrosgrenbHas pabora  «BekTopHBIe
MPOCTPAHCTBAY.

6 BekTopsl Ha | Beimonnenue JIOMAITHET O 3aganus. | 10

IUIOCKOCTH u B [ MaremaTuueckuii AUKTAaHT «Bekropsl Ha




IIPOCTPAHCTBEC IIJIOCKOCTU» I/IHI[I/IBI/I,I[ya.TIBHaﬂ pa60Ta
<<CKaJ'IHpH0€, BCKTOPHOC H  CMCIIAHHOC
IIPOU3BCACHUA BEKTOPOB».

7 IIpssmass nuHMA  Ha | BeimosnHenue JIOMAIIHEr O 3agaHusl. | 6
IIJIOCKOCTH MareMaTuyecKuii  AUKTAHT  «YPaBHEHUS
MIPSIMOI».
8 JInnun BTOpOrO | Beirmonnenune JIOMAaUIHEro 3agaHus. | 8
rnopsaka NnnuBuayanpHas pabora «JIuHMM BTOPOTO
NOPSAIKa».
9 Teopust MHOTOUWIEHOB | BpimonmHenune JIOMAIIHETO 3aganus. | 10

NunuBunyanbHass pabota «MHOro4eHbD»
CamocrostenpHas padota «HO u HOK».

10 | JIuneitnbie onepaTopsl | BeimosnHeHue JOMAIITHET O 3agagud. | 10
NupuBunyanbHas  pabora  «JIuHeliHble
ONEPATOPHI». KoutposnbHas pabota
«JlericTBUS HAZl TUHEHHBIMU OIlEpATOPAMUY.
11 | EBxkimuooBbl Brimonnenue JOMAIITHET O sagagud. | 10
IIPOCTPAHCTBA NupuBunyanbHas  pabota  «EBKIMAOBBI
MPOCTPAHCTBA.
12 | KBagpaTtuuHbie Brimmongenue OOMAIITHET O 3agagud. | 10
hopmbl NunuBunyanpHass paborta «lIpuBenenue
KBaJIPaTUYHBIX (OPM K KAHOHHUYECKOMY
BUJTY».
13 | IIpsimas u I0CKOCTD B | BhINOJIHEHME TOMAIITHETO 3aJaHUS. 10
MPOCTPAHCTBE MaTtemaTuueckuit IUKTAHT «3amaHue

ITOCKOCTH B TIPOCTpaHCTBe». KoHTpoIbHAs
pabora «lIpssMas u  IUIOCKOCTH B

IIPOCTPAHCTBEY.
14 | IToBepxHocTu BTOpOTO | BRIMOTHEHNE JIOMAaUIHEro 3agaHus. | 8
rnopsaka NupuBunyaneHas pabora «IloBepxHocTn

BTOPOTO MOPSIIKA».

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MA

OBPA3OBATEJIBHBIE TEXHOJIOT M
B cootBerctBuu ¢ TpedoBanusmu PI'OC BO mo nampasienuto noarotoBku 01.03.02 —
«ITpuxnanHass MaTemMaTuka U MHGOPMATHUKA» peaau3alus KOMIETEHTHOCTHOIO IMOJIX01a
NnpeaycMaTpUBaeT IMIMPOKOE MCHOJIb30BAaHME B YyuyeOHOM TIpollecce AKTUBHBIX U
WHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHATHI B COYETAHUM C BHEAYIUTOPHON pabOTOM ¢
1enplo  (OpMHUPOBAHUS M Pa3BUTHs MNPOGECCUOHATBHBIX HABBIKOB oOydatommxcs. [Ipu
MpEenoJaBaHU AUCIHUIUIMHBI «AJredbpa U reoMeTpuUsd» HCIOJIb3YIOTCA KaK TPaAUIMOHHbBIE
(texuusi, mpoOeMHas JIeKUUs, JEKIUsI- CEMUHApP), TaK M HWHHOBAIIMOHHBIC TEXHOJOTUH
(mpuMeHeHHEe MYJIbTUMEIUMHOrO MPOEKTOPA, CEMHHApP- IUCKYCCHs, «MO3TFOBOHN IITYpM»,
HCIIOJIb30BaHUE PECYPCOB ceTH Internet u 3JIeKTPOHHBIX YUEOHUKOB).
Jlek1IMOHHBIE 3aHSTUS TMPOBOJATCS C MCIOJIB30BAHUEM TPAJUIIMOHHONW, AaKTUBHOU U
WHTEPAKTUBHON GopM oOyueHus. I[lpakTuyeckue 3aHSATUS MPOBOJATCS C MCIOJIb30BAHUEM
AKTUBHBIX U HHTEPAKTUBHBIX POPM 00yUEHUS.
WNuTtepaktuBHble (GOpMBI OOYYCHHS HCHONB3YIOTCS Ha JIGKIMOHHBIX M MPAKTUYECKUX
3aHSATHUSX:

1.Anre6pandeckue CTpyKTYypbl.(ITpoOIeMHas JIEKIUsI, METO/I TPYIIIOBOrO PEIIeHUs 3a/1a4)

2. Cucrembl JTMHEHHBIX ypaBHEHUH (IpoOjeMHas JeKLHs, METOJl T'PYHIIOBOrO PELIECHUS
3aJ1a4, MO3TOBOU IITYPM).



8. OUEHOYHBIE CPEJCTBA JJI IPOMEXYTOYHOM ATTECTALIUU
Omnucanue nmokaszaTtejeil U KpUTEpUEB OLICHUBAHUSI KOMIIETEHIIMI HA Pa3IMUHbBIX 3Talax UX
dhopMupoBaHUs, ONMKUCAHKUE IIKAJl OIEHUBAHUS, TUMIOBbIE KOHTPOJIbHbIC 3aJJaHUSI VI HHBIE
MaTepuajbl, HEOOXOAUMBbIEC I OLEHKU 3HAHUM, YMEHMI, HABBIKOB, XapaKTEpPU3YIOIINX
aTanbl POPMUPOBAHUSI KOMIIETCHIIUH, a TaK K€ METOJAMYECKUE MATePUAITbI, OMPEILIISIONINE
MpoLEeaypbl OLEHWBAHUS 3HAHUN, YMEHUM W HABBIKOB OTpaXXeHbl B (POHIE OIEHOYHBIX
CPENICTB MO IUCHUILUINHE «AJIredpa u TeOMETPUs».

Tekymuii KOHTPOJIb 3a ayJIUTOPHOH U CAMOCTOSITEILHOW paboTON 00ydaembIxX
OCYIIIECTBIISIETCS] BO BpEMsI ITPOBEACHUS JIGKIIMOHHBIX U MPAKTUUECKUX 3aHITUNA TOCPEACTBOM
YCTHOTO  ONpOca IO  KOHTPOJBHBIM  BOIIPOCAM  COOTBETCTBYIOLIEIO  pasiena.
[TpomekyTOUHBIA KOHTPOIb OCYIIECTBIISIETCSI HECKOJIBKO pa3 B CEMECTP B BUJE MPOBEICHUS
MAaTEMAaTHYECKUX JAUKTAHTOB, CAMOCTOSITEIbHBIX U KOHTPOJIBHBIX pPaOOT, BBIMOJIHEHUS
WHIUBUAYAIBHBIX JIOMAITHUX paboT U pacdeTHO-Trpaduiueckux padbot. MTOroBeii KOHTPOIb
OCYLIECTBJISIETCA  IOCE  YCHEIIHOTO  MPOXOXAEHUS  CTYyJEHTAMU  TEKYLIEro |
MIPOMEKYTOYHOT'O KOHTPOJISI B BUJIE 3K3aMEHA B KAXIOM ceMecTpe. DK3aMeH IPOBOJIMUTCS B
9K3aMeHallMOHHYI0 ceccuto. Dopma cmaum sK3amMeHa — MHUCbMEHHAas, B BUJE OTBETa Ha
TEOPETUUYECKHE BOIPOCHI M pEUIEHUs 3a/1a4, IpU HEOOXOJMMOCTH IPENnoaBaTellb BIIPaBe
TpeOOBATh YCTHBIX MOSCHEHUH.

HeoOxonuMbIM yclioBHEM JONycKa K JK3aMEHY SIBJISIETCS caya BCeX BHUAOB paboT.
VuebHo- MeToiuueckoe obecreyeHrue caMOCTOSITeNIbHONH paboThl CTYJIEHTOB: OCHOBHASI U
JIOTIOJIHUTENIbHAS JIUTEpaTypa, opuliMaIbHble pecypchl ceT Internet, ycTaHOBJIEHHOE B By3e
MpOrpaMMHOE OO€ecTeueHue.

ITpumepHBIli CITUCOK BOIIPOCOB K 3K3aMEHY:
1 cemecTp
1.ITonsiTue 6GuHapHO anredbpanyeckoi onepaiy U ee CBOKUCTBA.
2. I'pynma: mpumepsl, cBoiictBa. M3omopdusm u romoMophu3M rpyIiil.
3. ITocTpoenue noJsist KOMILUIEKCHBIX YHUCET.
4. eiicTBUSl HAJ KOMIUIEKCHBIMU YHMCIIAMU B alreOpanyvyeckoil U TPUTOHOMETPUUYECKOU
dhopwme.
5. F'eomeTpuyeckoe UCTOJIKOBaHUE ACUCTBUI HA/lT KOMILJIEKCHBIMHU YHUCIIAM.
6. Ilonstue ompenenurtens n- ro nopsaka. Omnpenenurens 2 u 3 mopsakoB. CBoiicTBa
ONpEeACTIUTENS.
7. @®opmynbl Kpamepa niist peiieHust CUCTeM JIMHENHbBIX YPABHEHUN.
8. Marpuusl. JlelicTBUS HaJl MaTpUIlaMy, CBOMCTBA AeUCTBUN. PaHT MaTpulibI.
9. Tlonstue oO6paTHOM MaTpulbl. JJIeMeHTapHas MaTpuua. Beruucienwe oO6paTHOMN
MaTPUIBI METOJIOM MPUITUCBIBAHUS €IMHUYHON MATPHIIBI.
10. dopmyna BeYUCICHHUS] OOPATHON MATPHIIBI.
11. Apudmernyeckoe n-MepHOE BEKTOPHOE MTPOCTPAHCTBO.
12. Metop I'aycca penieHust CUCTEM JTUHEHHBIX YPaBHEHUM.
13. JIuneitHast 3aBUCUMOCTD U HE3ABUCUMOCTb.
14. ba3uc 1 paHr KOHEYHON CUCTEMBI BEKTOPOB.
15. JIu"etHOe MPOCTPAHCTBO: OMPEEJIEHNE, OCHOBHBIE CBOMCTBA U MPUMEPHI.
16. IIpeobpazoBaHre KOOPAUHAT BEKTOpA IIPU U3MEHEHUH Oa3uca.
17. PazaMepHOCTHh BEKTOPHOTO MpocTpaHcTBa. M3odopdusm IMHEHHBIX TPOCTPAHCTB.
18. TloampocTpaHCTBO BEKTOpHOro mpocTpaHcrBa. JluHeliHas o6onouka. Cymma u
NepeceveHre JIMHEHHBIX MTOAPOCTPAHCTB.
19. JIuneiiHble MHOroo0Opasus B JIMHEMHOM npocTpaHcTBe. (DyHIAMEHTAJIbHAs CHUCTEMA
pelIeHni CUCTeMbI IMHEUHBIX OJTHOPOIHBIX YPaBHEHUM.
20. BexTopsl, onepaliyi HaJl HUMH.
21. KonnmuHeapHble U KOMIUIAHAPHBIE BEKTOPHI.
22. ba3uc BEKTOpPHOTO npocTpaHcTBa. OpTOHOPMUPOBaHHbIN 0a3uc. J{mMHa BeKTopa.
23. CkansipHO€ IIpou3BeicHUE BeKTOpoB. OnpeesieHne, CBOMCTBA, TeOMETPUUECKUN CMBICI.
24. BexTopHOe Mpou3Be/ieHne BeKTOpoB. OnpeeseHue, CBOMCTBA, FeOMETPUUECKUI CMBICTT.



25. CmenianHoOe Tpou3BeicHNe BEKTOpoB. Onpeaenenne, CBOUCTBA, TEOMETPUUYECKUNA CMBICII.
26. [IpsiMast Ha IJIOCKOCTH. 3aJaHUE IPSMOM TOUKOW U HAIIPABJISIIOILIUM BEKTOPOM.

27. IIpamast Ha IUIOCKOCTU. 3aJaHue IPAMON ABYMSI TOUKAMMU.

28. Ilpsimasi HAa TIIOCKOCTHU. Y paBHEHUE NIPSIMOM B OTPE3KaX.

29. IIpsimast Ha TJIOCKOCTH. 3alaHue MPSMOM TOUKOW U BEKTOPOM HOpMaJIH.

30. ITpsimast Ha MITOCKOCTH. 3a1aHue MPSIMON TOYKOU U YTIOBBIM KOI(h(HUIIUEHTOM.

31. Ilpsamas Ha ruiockoctu. OO1ee ypaBHEHUE TPSIMOI.

32. BzaumHoOe pacnosiokeHue JIByX MPsIMbIX Ha IJTIOCKOCTH.

33. PaccrosiHue OT TOYKM 10 MPsIMOM Ha TIUIOCKOCTU. PaccrostHue Mexay [IByMs
napasuieIbHbIMU PSMbIMH.

34. Yron mexay AByMs IPSIMBIMU HA INIOCKOCTH.

35. Dmarnc.

36. I'unepbOoma.

37. Ilapabomna.

38. Knaccudukarms TMHII BTOPOTO MOPSAKA.

2 ceMecTp

. MHorousieHsl HajJ 00JacThio 1enocTHOCTU. Teopema besy. Cxema I'opHepa.

. Muorounens! Hax nojieM. HOJL u HOK. Anroputm EBkiunna.

. [IpuBoaMIMBIE U HETPUBOAMUMBIE MHOTOWJIEHBI. BbIeieHre KpaTHBIX MHOXKUTENEH.

. I[TonsiTne nmuuenHoro oneparopa. Marpuna nuHerHoOro oneparopa. Ilpumepsr.

. CBs13b MEXy MATPULIAMHU JIMHEHHOTO OIlepaTopa B Pa3IMYHBIX Oa3ucax.

. JeficTBUS HAJl TUHEHHBIMU ONEpaTOPAMH.

. ObpaTtHoe npeobpazoBaHue. BoIpokIeHHOE U HEBBIPOKIAECHHOE MTpeoOpa3oBaHUeE.

. MHBapuaHTHbBIE TOANPOCTPAHCTBA U MHIYLIUPOBAHHBIE MPEOOPA3OBAHMUSI.

. Panr, o6pa3, sapo TMHENHOTO MpeoOpa3oBaHuUs.

10. XapakTepucTuueckruii MHOTOUYJIEH MATPUIIbI JIMHEHHOTO TPEOOpa30BaAHUS.

11. CobcTBeHHBIE BEKTOPBI U COOCTBEHHbBIE 3HAYCHMUSI.

12. ITpuBeaeHne MaTpUIIbl IMHEHHOTO oriepaTopa K JuaroHajabHOU popme.

13. EBkimupoBo npoctpanHcTBo. HepaBenctBo Komm-byHsikoBckoro.

14. [lnuna n yron. HepaBeHcTBa TpeyrojabHUKA B €BKJIMIOBOM IIPOCTPAHCTBE.

15. OpToHOpMUPOBAHHBIN Oa3ucC.

16. CymectBoBaHrEe OpTOHOPpMHUpPOBaHHOTO 6a3uca. [Ipoiiecc opToroHanmn3aum.

17. OproronanpHoe AomnojHeHue. Pa3nokeHne BEKTOpa Ha OPTOTOHAJIBHYIO MPOEKLUIO U
MEPIEHIUKYIIAP.

18. TIpuBenenue kBagpaTUUYHON (GOPMBI K KAHOHMUYECKOMY BUay. Meton Jlarpanxka.

19. Meton SAAxo6u nmpuBeeHUs KBaAPATUUHON (POPMBI K KAHOHMYECKOMY BUJLY.

20. 3agaHue MIOCKOCTU TOUKON M HATPABJISIONIMM MOJANPOCTPAHCTBOM. 3aJaHUE INTIOCKOCTH
TpeMsl TOUKaMHU.

21. 3agaHue MIOCKOCTH TOYKOW M BEKTOPOM HOpMaJid. 3aJlaHue IIOCKOCTH «B OTPE3Kax».
[TapameTpuueckue ypaBHEHHS INIOCKOCTH.

22. O01iee ypaBHEHUE INIOCKOCTH.

23. YcnoBue napauieIbHOCTU BEKTOpPa U IJIOCKOCTH. PacmnoliokeHue MmiIoCKOCTH B CUCTEME
KOOPAUHAT

24. B3auMHO€ pacroJjIO)KEeHUE JIBYX, TPEX MIOCKOCTEM.

25. Yron mexay AByMsl IUIOCKOCTSAMU. PaccTostHue OT TOUKHU JI0 TNTIOCKOCTH.

26. 3agaHue MPSIMON TOYKOM M HAIIPABJISAIONIMM BEKTOPOM, 3aJJaHUE MPSIMON JBYMSI TOUKAMH
B [IPOCTPAHCTBE.

27. 3aaHue nNpsiMoil IByMsl MePeceKaroUMUCS TTTOCKOCTSIMU.

28. B3auMHO€ pacroJioKeHUe ABYX MPSMbIX B IPOCTPAHCTBE.

29. BzauMHOe pacnoioKeHue npsiMoi U MIIOCKOCTH.

30. Yroa mexay IByMs IPSIMbIMU B TPOCTPAHCTRE.

31. PaccTosiHME OT TOUYKH 10 MPSIMOM B IPOCTPAHCTBE.

32. PaccTosiHME MEXKAY CKPEIUBAIOIIMMUCS TPSIMBIMU.

33. YpaBHeHUSs NEPIECHINKYISAPA K IBYM CKPEIIUBAIOIINMCS IPSIMbIM.

34. YpaBHeHUs NEPIEHIUKYIISIpA, OMYIIEHHOTO U3 TaHHOW TOYKHU Ha JAHHYIO MPSIMYIO.

OO0 ~JON DN K~ Wk —



35. IToBepXHOCTH BTOPOTO MOPsIKa. MeTos ceueHuil.

36. Uumunapuueckue mnoBepxHocTu. Kraccudukamms UTMIMHAPUYECKUA ITOBEPXHOCTEH.
OO01ee ypaBHEHUE ITUITUHIPA.

37. Konnueckue noepxHoctu. O0111ee ypaBHEHHE KOHYCA.

38. IToBepxXHOCTH BpaIlleHUS. DJITUTICOUI.

39. IloBepxHocTH BpaleHus. OQHOMOJIOCTHBINA TUNEPOOTOUSI.

40. IToBepxHOCTH BpallleHUs. [IBYITOIOCTHBIN TUTIEPOOTIOUI.

41. TToBepXHOCTH BpallleHUs. DIUTUITUYECKUNA TapadoIou/I.

42. I'unepbonuyeckuit mapabdbosiouns.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JANCHUITIMHBI

a) IuTepatypa
1. bexnemues, /. B. Kypc ananutuuyeckoit reoMeTpuu U JIMHEHHOM anreOpsl : y4eOHUK IS
By30B / 1. B. bexiemuiieB. — 20-e u3x., crep. — Cankt-IleTepOypr : Jlans, 2024. — 448 c.
— ISBN 978-5-507-49779-9. — Tekcr : anekTpoHHbli // JIaHb : 371eKTPOHHO- OMOIMOTEYHAS
cucrema. — URL: https:// e.lanbook.com/ book/402917 (mata obpamenns: 16.04.2024). —
Pexxum noctyna: ajist aBTOpH3. MOJIb30BATENCH.
2. Jlwemmn, K. Y. Kypc nmuneiinoit anre6ps n ananutudeckoit reomerpun / K. Y. Jlusmmir.
— 3- e wm3a.,, crep. — Caunkr- Ilerepbypr: Jlawp, 2023. — 508 c¢. — ISBN
978-5-8114-9487-3. — Tekcrt : 3neKTpoHHBIN // JIaHb : 3JIeKTPOHHO- OMOIMOTEYHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/324380 (mata oOGpamenus: 16.04.2024). — Pexum
JIOCTyMHa: JAJIsl aBTOPU3. MOJIb30BATENCH.
3. Knerenuk, . B. CoopHUK 3a/1a4 1O aHAJIMTUYECKONW IeOMETpHUU : yuebHoe rmocodue st
By30B/ JI. B. Knerenuk ; Ilox pemakiueit H. B. E¢pumoBa. — 17-¢ usn., crep. — CaHKT-
[TetepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-1051-4. — TekcT : 37eKTpOHHBIH //
Jlanp : anexkTpoHHO- OnbuoTeunas cucrema. — URL: https://e.lanbook.com/book/187823
(mata obpamenus: 16.04.2024). — Pexxum goctyna: 1jisi aBTOpPHU3. OJIb30BaTENICH.
4. Anexcangpos, Il. C. Kypc anammtudeckoit reomerpun u juHeiHOW anrebpsr/ I1. C.
AnekcaHapoB. — 5-¢ u3md., crep. — Cankrt- [letepOypr : Jlanp, 2023. — 512 ¢. — ISBN
978-5-507-47185-0. — TekcT : aneKTpoHHBIH // JIaHb : 2IEKTPOHHO- OMOIMOTEYHAS CUCTEMA.
— URL: https:// e.lanbook.com/ book/339014 (mata oOGpamenus: 16.04.2024). — Pexum
JIOCTYTIA: TSl aBTOPU3. TTOTh30BATENCH.
5. Topmau, b. A. Jluneitnas anreOpa: yueOnoe mocobue/ b. A. TI'opmau. — CaHKT-
[TerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-1427-7. — TekcT : 31eKTpOHHBI //
Jlansb : anexkTpoHHO- OubmoTeunas cuctema. — URL: https:// e.lanbook.com/book/210983
(mata obpamenus: 16.04.2024). — Pexxum goctyna: aj1si aBTOPHU3. OJIb30BATEIICH.
6. Kpsksun, B. /1. JIuneiinas anreOpa B 3ajauax M yIpaXHEHUSX : yueOHoe rmocooue / B. /1.
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6) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehl

Ne HaumenoBanue Onucanue
undefined undefined

2 | http://www.amursu OdunmanbHbIi CauT oroy BO «AMypcKuii
.ru TOCY/IapCTBEHHBIM YHUBEPCUTET

3 | http://e.lanbook.co m/ DnekTpoHHass OuwOmmoTeuHass cucrema «M3matenbcTBa

«JlaHb», TemMaTWYeCKHe TMaKeThl: MaTeMaTuka, (U3UKa,
WHKEHEPHO- TEXHUYECKUE HAYKHU

4 | http://
shop.ru/

www.iprbook

HayuHo- oOpa3oBaTenbHBI pecypc Ui pelieHusl 3aaad
obyuenuss B Poccum u 3a pyOexoMm. VYHHUKaIbHAs
miatpopma IDBC IPRbooks o0BenuHsIeT HOBeiIme
MH(OPMAIIMOHHBIE TEXHOJOTUHU U YUYEOHYIO JINLIEH3UOHHYIO
JUTEPATYPY.

B) mpodeccuoHaIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne Haumenosanune

Ormnucanue

1 | http://www.mathne
t.ru/

O6mepoccuiickuii MmatemaTuueckuii moptan Math- Net.Ru
—3TO

COBpEMEHHAs nH(pOpMaIMOHHAS cucTema,
MPEAOCTABIISIOIIAS POCCUICKUM u 3apyOeKHBIM
MaTeMaTHKaM  pa3JMYHble BO3MOXHOCTH B  IOMUCKE

nHpopmalu O MaTemMaThueckoll ku3Hu B Poccuu.
Bbubmmorteka psaa pereH3upyeMbIX MePUOTUIECKIX
W3IaHUH IO MAaTEMATHYECKOMY M €CTECTBEHHO- HAyYHOMY
HaIpaBJICHUsIM, TUOKUN uHTepdeiic, ynoOHas MOWCKOBas
CUCTEMA, JOMOJIHUTEIbHbIE pecypchl. OTKPHIT CBOOOIHBIN
JOCTyH K  TIOJHBIM  TEKCTaM  CTaTeid  JKypHaJiOB
AxaneMHu3IaTIeHTpa "Hayka" PAH. Hoctyn
MPEIOCTABIISIETCS 10 TPOIIECTBUU TpeX JIET C MOMEHTa
BBIXO/Ia COOTBETCTBYIOIIEIO HOMEpA KypHala.

2 | http://elibrary.ru/

Hayunas snektponnas 6u6namoreka eLIBRARY.RU - sto
KPYIMHEHIINI POCCUUCKHUI WH(GOPMAIIMOHHBIA TOPTal B
00J1aCTU HAYKH, T€XHOJIOTUM, MEIULIMHBI U 0Opa30BaHUs,
comepxamuii pedepaThl U MOJTHBIE TEKCTHI Oojiee 14 MIH
HayuyHbIX crateil u nyOnukauuid. Ha nmardgopme
¢LIBRARY.RU nocTynHBI 3JIEKTpOHHBIE BepcHHM Ooliee
2200 pocCUHCKMX HAyYHO- TEXHUYECKUX KYPHAJIOB, B TOM
yucne 6osee 1100 )xypHaJIOB B OTKPBITOM JOCTYIIE.

3 | http://window.edu.ru

Enunoe okHo noctyna k o6pa3oBaTesbHBIM pecypcam

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYHEHUE JUCHUITIMHbI
3aHATUSA MO JUCUMIUIMHE MNPOBOJATCS B CHEUUAIBHBIX IMOMEIIECHUSX, MPEACTABISIOIINX
co0oi y4eOHbIe ayAUTOPUU IS TPOBEACHUS 3aHSATUM JIGKIIMOHHOTO THIIA, 3aHATHH
CEMMHAPCKOTO TUMA, TPYNIIOBBIX Y MHAWBUAYAIBHBIX KOHCYJIbTALMI, TEKYIIErO KOHTPOJIS U




MPOMEXKYTOYHOU aTTECTAllMM, a TaKXe TMOMEIIEHUsT JJIsi CaMOCTOSITeIbHON paboThl U
TTOMEIIEHUS TSI XpaHEHUST U MPOPUIAKTUUECKOTO OOCTyKUBAaHUS y4eOHOTO 000pyI0BaHUS.
CnenuanbHble  MMOMEIICHUS  YKOMIUIEKTOBAHBI  CHELMAIU3UPOBAHHONW  MeOelIblo |
TEXHUYECKUMU CpPEIACTBAMU OOYyYEeHMSs, CIyXallUMH JJIsI TpeACTaBlIeHUs] y4uyeOHOHU
nHpOpMAITU OOIBIIION ayTUTOPHUH.

Kaxnapiii oOyuaromuiics obecrieueH MHAUBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JNIEKTPOHHO- OMONMMOTEYHBIM  CHUCTEMaM HM K  3JIEKTPOHHOW  HMH(POPMAIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

[Tomemenuss s caMOCTOSITENIBHOM pPa0OThl OOYYAIONIMXCS OCHAILEHBI KOMITBIOTEPHOM
TEXHUKOU C BO3MOXKHOCTBIO MOJKIIOUeHUs K ceTu «VIHTepHeT» U obecreueHreM JOCTyma B
NEKTPOHHYIO UHPOPMAITMOHHO-00pa30BATENBHYIO CPEly OPraHU3aIUH.

Bce mnomemieHusi, B KOTOPBIX MPOBOASATCS 3aHSTHUSI, COOTBETCTBYIOT JEHCTBYIOLIUM
MIPOTUBOIIOKAPHBIM MPABUJIAM U HOPMaM.

Ha 3anarusix npumensieTcs cieayrouiee Texuuyeckoe obopyaosanue: 9BM u npoekTop.



