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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. I/I?)y‘{CHI/IC OCHOBHBLIX IOHSATHH U MCTOJAOB MAaTCMATUKH, HCIIOJb3YyCMbBIX IPU MOCTPOCHUUN
MaTC€MaAaTU4YCCKHUX MOIICJIeﬁ B TCOPCTHYCCKUX U OBKCIHCPUMCHTAJIBbHBIX HCCICAOBAHUAX B
npoeCCUOHATBHON J1eATEIbHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE alrOPUTMHUUECKOTO U JIOTUYECKOTO MBIIIEHUS CTYICHTOB.

2. BpIpaboTka y CTYyJIGHTOB yMEHUS paboTaTh C MaTEMaTHUYECKON JTUTEPATYPOH.

3. OBnaneHue METOJaMU MaTE€MaTHUKH, MPUMEHSEMBIMU MPHU MOCTPOCHUU MATEMAaTHUYECKUX
Mojeneil s peleHus npodeccuoHanbHBIX 3a/1ay, a TAKXKE B TEOPETUUECKUX U IKCIIEPUMEHTATIbHbIX
HCCIIEIOBaHUSIX.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Nunexc qucuummiuasl: 51.0.11.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben

OIIK-1.1 .3HaeT OCHOBBI

3HaeT OCHOBHBIE IMOHATHUS, 00BEKTHI U

MIPUMCHSITh JIOTUKH, MAaTEeMaTHKHU, METO/Ibl MATEMATUKH
€CTEeCTBEHHOHAYYHbIC U | (DU3UKH, BBIYUCITUTEIIBHON

OOLIEMH)KEHEPHbIE TEXHUKU U

3HAHUS, METOJIbI MIpOrpaMMHUPOBAHUS

MaTeMaTn4eCcKoro OIIK-1.2 .Ymeer YMeeT npuMEeHsITh METOIbl MAaTEMaTHYECKOTO
aHajisa u IUIAHUPOBATH U aHanu3a Npu pelIeHuH CTaHAAPTHBIX
MOJACIINPOBaHUA, dbopMynupoBaTh 3a1a41 po¢eCCHOHAIBHBIX 3a71a4
TCOPETUIECKOro 1 HCCJIEIOBAHUS, pEIIaTh

SKCIICPUMCHTAJIBHOT'O CTaHIapTHBIE

ucciae0BaHms B npodeCCuOHAIbHBIC 3a/1aUH C

pohecCHOHATLHOM IPHMEHEHHEM

NeATeTbHOCTH

€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

Brnaneetr HaBRIKaMH COCTaBJICHUS
MaTeMaTUYECKUX MOoAeIeH Pa3JIMIHbIX
nmponeccoB

OIIK-1.3 .Bimageer HaBBIKAMU
TEOPETHUUECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBaHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIAET 12 3aueTHBIX eIUHUIl, 432 akaJeMUIeCKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4SOHOM eI TeIbHOCTH

. Bcero CemecTtpsbl
Bunel yueOHOI nesTeNbHOCTH
qacoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 228 114 114
npenojaaBartesieM, BCero
JIeKIIMOHHEBIE 3aHATUS 100 50 50
IIpaxkTHueckue 3aHATUS 128 64 64
CamocrosiTeibHAas padoTa 00y4aomuXcs, B T.4. KOHTAKTHasI 132 66 66
BHEAYIMTOPHAas padoTa 00y4aIMXCcs ¢ MpenojaaBarTesieM, BCero
[ToaroroBka K TECTUPOBAHUIO 16 10 6
[ToaroroBka Kk yCTHOMY OMpocy / cobeceJ0BaHHIO 23 11 12
[TonroroBka Kk KOHTPOJILHOU padoTe 21 9 12
BrinosiHeHWE TPaKTUYECKOTO 3aJaHUS 45 20 25
Hamnucanue KoHcIIeKTa caMOIIOATOTOBKU 27 16 11
IMoaroroBka u ciava IK3amMeHa 72 36 36

Oo0mast Tpy10eMKOCTH (B Yacax) 432 216 216
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Oo0mas TpyroemMkocTh (B 3.e.)|

12

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzienaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6muma 5.1 — Paznens! (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
Jlek. [Tpak. | Cam. Beero wacos dopmupyemsbie
Hazpanust pazaenoB (Tem) AUCHUITIIUHBI 3aH., (6e3
g | 3aH, pab., g sksamena) KOMITETCHITH
1 cemecTp
1 DyieMeHThI TEOpUU MHOXKECTB 2 - 2 4 OIIK-1
2 KoMmiekcHbIe YHciia U ISHCTBHUA Hal 2 2 4 8 OIIK-1
HUMHU. MHorounensl. KopHu MHOrowsieHa.
3 DeMeHTBI TEOPUU MATPHUILL. DJIEMEHThI 5 7 6 18 OIIK-1
TEOPUU OTIPEACTUTENCH.
4 MaTteMaTU4YeCKUE CTPYKTYPbI 8 10 11 29 OIIK-1
5 CucTtemMbl TMHEWHBIX alTeOpanyecKux 6 6 5 17 OIIK-1
YPaBHEHUM.
6 OyHKIMH B JINHEWHBIX POCTPAHCTBAX. 7 6 7 20 OIIK-1
7 DneMeHTBl TEOPUU KPUBBIX U 5 7 9 21 OIIK-1
ITOBEPXHOCTEH.
8 BBeaenue B MaTeMaTHUECKUN aHaIN3. 5 12 8 25 OIIK-1
9 IuddepeHnraibHOE HCYUCIICHHE 7 10 8 25 OIIK-1
GYHKIUI CKaJIIPHOTO U BEKTOPHOTO
apryMeHTOB
10 IMpunoxenus qudpepeHnnarbHOro 3 4 6 13 OIIK-1
WCYUCIICHUS
Hroro 3a cemectp |50 64 66 180
2 cemecTp
11 HeonpeneneHHslil HHTETpaJL. 6 8 9 23 OIIK-1
12 OnpeneneHHbld HHTETPAI. 6 8 11 25 OIIK-1
HecoOcTBeHHbIE HHTETPAIBI.
13 UnTerpanbHoe ucuucienue GyHKIui 8 12 13 33 OIIK-1
MHOTHUX [IEPEMEHHBIX.
14 Tuddepennpanbable ypaBHEHUS. 18 24 16 58 OIIK-1
15 DneMeHTHI TeOpUU PSIOB 10 10 12 32 OIIK-1
16 DneMeHTbl TapMOHUYECKOT0 aHaJIn3a. 2 2 5 9 OIIK-1
Hroro 3a cemectp |50 64 66 180
Hrtoro|100 |128 132|360

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIINHBI

Coneprkanue pas3iesioB (TeM) TUCUUILIMHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabymIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JCKIHSIM)
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TpynoemkocTs
HazBanus paznenoB |CoaepikaHue pa3aenoB (TeM) TUCIMUILIAHGI (B (HeKIHOHHbIE dopmupyembie
(Tem) TUCUUTLTAHBI T.Y. 1O JICKIIUSM) KOMIIETCHIIUU
3aHSTHS), 4
1 cemecTp
4



1 DnemeHThl TEOpUU
MHOXECTB

MHo>kecTBa ¥ Onepaluy HajJ HUMHU.
BelecTBeHHbIE YnCiIa U UX CBOMCTBA.
Cucremsbl okpecTHOCTEH B R 11 n-mepHOM
apupMEeTUYECKOM MPOCTPAHCTBE.
OnHOCTOPOHHME OKPECTHOCTH B R.

OIIK-1

Htoro

2 KommiekcHble uncia
W ICWCTBHUS HAJI HUMHU.
Muorounensl. Kopau
MHOT'OYJICHA.

[ToHsITHE KOMILJIEKCHOTO YUCTIa U €T0
M300pakeHre Ha TUIOCKOCTH. PasnuyHbie
(bopMBI 3amKcH KOMITJIEKCHBIX YHCE.
Onepanuu HaJl KOMIUIEKCHBIMU YUCJIaAMHU.
OcHoBHas Teopema anredpsl. Teopema besy.
PaznoxeHnne MHOTOUYIeHa HA MHOYKUTEH.

OIIK-1

Hroro

3 DeMeHTBI TeOpuHn
MaTpuil. IJIEMEHTBI
TEOPHUU OIpEAECTUTENEH.

[TonsiTe uncnoBoit MmaTpulibl. CrienuaabHbIe
BHJIbI MaTpHIl. JIefCTBUS HAJ MaTpULIAMU U
ux cBoictBa. [lepecranoBku. [lonsitue
onpeaenuTens nopsaka n. Corcrea. MuHnop
1 anreOpanvecKkoe JTOMOJTHCHHE.
Brruucnenue onpenenureneir. O6parHas
Marpuiia. Penienre MaTpuyHbIX YpaBHEHUH.

OIIK-1

Hroro

4 MaremMaTu4decKkue
CTPYKTYPbI

Onpenenenre MaTeMaTHUECKON CTPYKTYPBI.
[Tpumepbl MaTeMaTHUYECKUX CTPYKTYP.
Omnpenenenye TMHEMHOTO IPOCTPAHCTBA.
JInHelHo 3aBUCUMBIE U JIMHENHO
HE3aBHCHUMBbIE CUCTEMbI BEKTOpPOB. Panr
MaTpulbl. Teopema o 6a3MCHOM MUHOPE.
basuc, pa3sMepHOCTb TMHEMHBIX
npoctpanctB. M3omopdu3m TuHEHHbIX
npoctpaHcTs. [loanpocTpaHCTBO JIMHEHHOTO
IIPOCTpaHCTBA. MeTpuuecKue CTpYKTYpBbI.
Merpudeckue npoCTpaHCTBA.
HopmupoBanHbIe IPOCTPaHCTBA.
[IpocTpaHcTBa CO CKAIAPHBIM
npoussenenueM. Ilepexon ot 6asuca k
0asucy, mpeodpa3zoBaHNEe CUCTEM KOOPIHMHAT.

OIIK-1

Htoro

5 CucrteMbl JIMHEUHBIX
anredpandecKux
YPaBHEHHUH.

IlonsTHE CUCTEMBI JIMHEUHBIX
anreOpanyeckux ypaBHEHUH.
Knaccudukanus cucrem. Teopema
Kponekepa-Kanemnu. Pemenne
OIpeNIeIeHHBIX cucTeM. MaTpuuHblid criocod
pELICHUS CUCTEM JIMHEMHBIX YPaBHEHUM.
Meton Kpamepa, metoz I'aycca. Pemenne
HeolpeaeneHHbIX cucteM. OTHOPOHbIE
CUCTEMBI JIMHEVHBIX YPaBHCHUM.

OIIK-1

Hroro
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6 OyHKIMH B
JIMHEWHBIX
MIPOCTPAHCTBAX.

®yHkuuu, oroopaxenus. JIMHEHHbII
oreparop u ero marpuiia. Od1acTb 3HaYCHUI
Y PaHT JUHEHHOTOo oneparopa. [leicTeus Haxn
JIMHENHBIMU oneparopamu. MIHBapuaHTHBIE
noanpoctpancTBa. CoOCTBEHHBIC UnCa U
COOCTBEHHBIEC BEKTOPBI JIMHEHHOTO
oneparopa. JInnerinsie, OUITMHEWHbBIE 1
KBaJ[paTUIHBIEC (DOPMBI.

OIIK-1

Htoro

7 DneMeHTBl TEOpUU
KPHBBIX
IIOBEPXHOCTEH.

OcHoBHBIE 3a]Ja41 AaHAITUTUYECKOU
reomeTpui. [IoHATHA ypaBHEHUN KPUBOU U
IIOBEpPXHOCTU. JlekapToBa cucrema
KoopauHat. KpuBoJIMHENHHBIE CUCTEMBI
koopauHart. [lonspuas, chepuueckas u
LUJIUHAPUYECKUE CUCTEMBI KOOPAMHAT.
3anuch ypaBHEHUH KPUBBIX U TIOBEPXHOCTEMN
B Pa3JIMYHBIX KPUBOJIUHEHHBIX KOOPAUHATAX.

OIIK-1

Hroro

8 BBenenue B
MaTeMaTHYECKUI
aHaIIN3.

[TonsiTne pyHKIMM, CIIOCOOBI 3aTaHUS
¢dbynkmn. YacTHBIE KJIacChl OTOOPaKEHUM.
Kommozurus dynkumii. CiioxHas u
obpatHas pynkiuu. [locnenoBaTenbHOCTD U
ee npenen. [Ipenen pynkuun. Teopemsl o
npenenax. HeonpeneneHHbIe BRIpaKEHHUS.
HenpepsiBHOCTh PyHKITMN. Knaccudukaruys
TOYEK pa3phiBa JCHCTBUTEILHO3HAYHOMN
(GYHKIIUM OJTHOTO JEHCTBUTENBHOTO
aprymenTa. [lepBblif 1 BTOpOii
3aMeyaTellbHbIe MPEIeIbl U UX CIEICTBUS.
beckoneyHo Mainble 1 O€CKOHEUHO OO0JbIINe
GbyHKIMH. ACUMIOTOTHI Tpaduka QyHKIIHH.

OIIK-1

Hroro

9 NuddepennuaapHOe
ucuucienue QpyHKuui
CKaJISIPHOTO U
BEKTOPHOTO
apryMeHTOB

Juddepenumpyempie 0ToOpaskeHHs.
Crpoenue npou3BOHON MAaTPHUIIBI.
HexoTtopsie cBOWCTBA MPOU3BOIHBIX.
Tabnuna npousBoaHbIX. [IponsBogHas
CJIOKHOM 1 00paTHON (YHKINH.
[TpousBoaHas QYHKITHA, 3aTaHHBIX
napaMeTpu4ecku U HessBHO. [Ipon3BoiHbIe
BBICIIUX MOPsAKOB. uddepermman
¢ysnkun. HBapuaHTHOCTH (POPMBI IIEPBOTO
muddepennmana. OCHOBHBIC TEOPEMBI

QG epeHIaIbHOr0 HCUUCTEHHS (QyHKITIH
OJIHOM ITepeMEHHOM. JloCTaTOYHbIE YCIOBUS
muddepeHpyeMocTr GYHKIUN OJHON U
MHOTHX TIepeMeHHBIX. /{uddepenpanst
BBICIINX TOPSIIKOB. JJuddepennupyemMocts u
AHATUTHYHOCTH (PYHKIIUN KOMIUIEKCHOTO
MEPEMEHHOTO.

OIIK-1

Htoro
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10 [Ipunoxxenus
Qg epeHIraIbLHOro
WCUHNCIICHUS

PackpsiTue HeonpenenenHocteil. Teopema
Jlonurans. MOHOTOHHBIE (PYHKIIWH.
OKCTpeMyMBbl. Y CIIOBHBIE IKCTPEMYMBI.
I'nmoGanbHbIe 3KCcTpeMyMBbl. Haxoxnenue
HauOOJBIINX U HAMMEHBIINX 3HAYCHUH.
ITocTanoBKM 3a7a4 JIMHEHHOTO,
HEJIMHENHOT0, KBaIpaTUYHOT0, BBIITYKJIOI'O
IIPOrpaMMHUPOBaHUM.

OIIK-1

Htoro

Hroro 3a cemectp

50

2 cemecTp

11 Heonpenenenusiit
WHTETrpaJl.

[TepBooOpasnas. HeonpeneneHHsblit
uHTerpain. OcHoBHBIE cBoMcTBa. Tabmuia
MHTETpasioB. 3aMeHa NIEPEMEHHBIX B
HEOIpeeIEHHOM UHTETpase, oIBeIcHIE
o 3Hak auddepennmana, UHTErpupoOBaHNE
o yacTsM. MHTerpupoBanue panroHaIbHbBIX
bynkumii. UHTErppOBaHre MPOCTEHIIINX
HMPPalMOHAIBHOCTEHN U BBIPaKEHUM,
CoJIeprKalIuX TPUTOHOMETPUYECKHE
GyHKIHH.

OIIK-1

Hroro

12 OnpeneneHHbIN
WHTETpaJL
HecoOctBenHnbie
HUHTErPaIbI.

OnpenieneHHbI UHTETPA U €70 CBOMCTBA.
Brruncnenue onpeieaeHHOro HHTerpaia.
WuTterpan kak pyHKIUS BEPXHETO Mpeaena.
®opmyna Herotona - JleiiOnuna.
WHTerpupoBaHue 10 4acTsIM U 3aMEHA
IIEPEMEHHBIX B ONPEEIIEHHOM UHTErpase.
Hecob6cTBenHbie nHTErpasl 1-ro poga (Ha
HEOTrpaHUYEHHOM ITPOMEXKYTKE).
HecobGcTBenHbIe HHTErpaIbl 2-10 poaa (oT
HEeorpaHMYEHHBIX (QyHKIMIT). BrisicHeHne
CXO/IMMOCTH HECOOCTBEHHBIX HHTETPAIOB
HCXOMs U3 onpenesieHus. Teopembl
CpPaBHEHHMSI.

OIIK-1

Htoro

13 UnTerpansHoe
UcUucIeHue QpyHKIui
MHOTHUX [IEPEMEHHBIX.

KpaTHbie uHTETpaibl, MOBTOPHBIC
WHTETPaJIbl, BBIYUCIEHUE KPATHBIX
WHTETPAJIOB CBEACHUEM K MIOBTOPHBIM
(Teopema OyOuHM). 3aMeHa IEPEMEHHBIX B
KpaTHBIX HHTErpanax. KpuBonuHeiiHbie
WHTETpaJIbl. DIIEMEHTHI TECOPUU TOJISI.
[ToTeHnnambHBIC MO

OIIK-1

Hroro

CornacoBaHa Ha noptane Ne 54272




14 Tnddepennmanbabie
ypaBHEHHUS.

[Tonsite muddepeHaIb-HOr0 YpaBHEHUSI.
YacTHoe, obmiee, 0coboe pereHus
TuQQepeHIaIbHOro ypaBHeHus . 3a1a4a o
BBIJICJICHUN KOHKPETHOTO PEIICHHS
muddepeHIMaTBLHOTO YpaBHEHUS (3a1a49a
Ko, MHOTOTOUEYHBIE U KPAaeBhIE 3a/1a4H).
YpaBHEHHUS C pa3aCHAIONIIMUCS
nepeMeHHbIMHA. OTHOPOTHBIC YPaBHEHUSI.
JInnelinble ypaBHEHMs], yPaBHEHHUS
beprynnm, ypaBHEHHS B IOJTHBIX
muddepeHnuranax. Y paBHEHUS N-TO MOPSIKA.
Kunaccel ypaBHEHUI, 1Oy CKatOMNUX
IIOHWKEHUE NopsAKa. JInHEelHbIEe ypaBHEHUS
n-ro nopsiika. CucreMsl
muddepeHIMATBHBIX ypaBHEHUH. CUCTEMBI
JTMHEHHBIX TU(PEepeHINaTbHBIX YPaBHEHHH.
DJIeMEHTHI TEOPUU YCTOWIHBOCTH.
YpaBHEHUS B YAaCTHBIX MPOU3BOIHBIX
MEPBOTO MOPSIKA. DIEMEHTHI Pa3HOCTHBIX
YpaBHEHUN

18

OIIK-1

Htoro

18

15 Dnements! Teopun
psaoB

Yucnossle psiabl. CXOAUMOCTh U CyMMa
psiaa. AGCOTMIOTHAS U YCIOBHAS CXOJUMOCTb.
HeoOxoaumblii mpu3HaK CXOAUMOCTH.
CaotlicTBa a0COTIOTHO CXOSIIUXCS PAIOB.
[Tpu3Haku aGCOMIOTHON CXOAMMOCTH.
3HaKo4YepeyIoIuecs psAabl, IPU3HAK
JleiiOHnna. OyHKIMOHAIBHBIE PSJIBL.
Ob6nactes cxogumocT. PaBHOMepHas
cxoaumocTs. IIpusnak Beliepurpacca.
CBoiicTBa paBHOMEPHO CXOSALIUXCS PSJIOB:
Crenennsie psaabl. Teopema AGens. Psn
Tewnopa.

10

OIIK-1

Hroro

16 DneMeHTEl
TapMOHHYECKOTO
a”HaJIM3a.

@OyHKIMOHAIbHBIE POCTPAHCTBA.
beckoneuyHoMepHbIE THILOEPTOBBI
npoctpancTBa. OpTOroHaNbHBIE CUCTEMBI B
TIIBOEPTOBBIX MIPOCTPAHCTBAX U PSIBI
dypbe 0 HUM.

OIIK-1

Hroro

Hroro 3a cemectp

50

Htoro

100

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

Ta6ymma 5.3 — HauMeHoBaHMEe NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HazBanus pasnenoB (tem)| HanmeHoBaHME MpaKTUYECKUX 3aHATUN
JUCITATITUHBI (cemuHapoB)

TpynoemKkocTb,
q

dopmupyemble
KOMIIETEHIIUU

1 cemecTp
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2 KommekcHsle unciia 1 | KoMIuiekCHbIE Ynciia U JEUCTBUA Ha 2 OIIK-1
JIEUCTBUSI HAJl HUMH. HUMU
Mmuorounensl. Kopau
MHOTOYJICHA. P Hroro 2
3 DeMeHTBI TeOpuHr JleWicTBUA Haa MaTpULIAMH 2 OIIK-1
MaTpUL. DJIEMEHTBI Brruncnenue onpeaenurenei 3 OIIK-1
TEOPUH ONPENETUTENCH. |Ogparnas maTpuLa. Pewerue 2 OIIK-1
MaTPUYHBIX YpaBHECHUH
Hroro 7
4 Maremarudeckue JInnelnHbIe IPOCTPAHCTBA U 2 OIIK-1
CTPYKTYPBbI MOANPOCTPAHCTBA
JIuHeiiHas 3aBUCUMOCTD U 3 OIIK-1
HE3aBHUCHUMOCTbH CUCTEM BEKTOpPOB. Panr
MaTpPHIIBI
[Tepexon k mpyromy 6azucy. 2 OIIK-1
OpTtoroHanuzaius CUCTeEM BEKTOPOB
Anrebpa reoMeTpUUECKUX BEKTOPOB 3 OIIK-1
Hroro 10
5 CucteMsbl IMHEMHEIX Pemenue onpenenéHHbIx cucTeM 2 OIIK-1
anreOpandecKux JIMHEWHBIX aNTeOpanyecKnX ypaBHEHUH
YPaBHEHHH. Pemenue HeonpenenéHHbIX CUCTEM 4 OIIK-1
TUHEHHBIX anreOpanuecKux ypaBHEHUI
Hroro 6
6 Oyuknuu B IMHEHHBIX | DyHKINH (4 Ki1acca, KOMITO3HITHS, 2 OIIK-1
MIPOCTPAHCTBAX. obnactp). JIpoOHO-panroHaIbHbIE
¢bynkuu. Pasnoxenue Ha cymmy
MPOCTEUINX APOoOEit
JInnennsiil oneparop. Marpuna 2 OIIK-1
JINHEMHOTO oIleparopa.
CoOcTBeHHbIE YKClia U COOCTBEHHBIC 2 OIIK-1
BEKTOpA JMHEUHOTO ONEPATOpaA.
KBanpaTtuunblie Gpopmbl
Hroro 6
7 DneMeHTBl TEOpUU KpuBble 1 MOBEpXHOCTH NEPBOTIO 4 OIIK-1
KPUBBIX U IOBEPXHOCTEH. |OpsiKa
KpuBsble 1 TOBEpXHOCTH BTOPOTO 3 OIIK-1
MopsiAKa
Hroro 7
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& BBeaenue B
MaTEMATHYECKUN aHAJIN3.

YucnoBsle U BEKTOPHBIE
rocyenoBarenpbHoCcTH. [Ipenen
nocnenoBarenbHocTH. [Ipenen pynkuum.

OIIK-1

3ameyaTenbHbIC IPEACIIBI U UX
CIIEICTBUSL.

OIIK-1

HenpepbiBHOCTD (hyHKITHH.
Knaccudukanus Touek pa3pbiBOB
BEIIECTBEHHO3HAYHOW CKaJISIPHOM
(YHKIIUU BEIIECTBEHHOTO CKAISIPHOTO
apryMeHTa.

OIIK-1

CpaBHeHHne OECKOHEUYHO MaJIbIX U
0ECKOHEYHO OOIBIINX
BEIIECTBEHHO3HAYHBIX CKAISAPHBIX
(GYHKIMH BEIIECTBEHHOTO CKAJISIPHOTO
apryMeHTa.

OIIK-1

Htoro

9 NuddepenuuaapHoe
ucUHuCIeHue QyHKIUI
CKaJISIPHOTO U
BEKTOPHOI'O apI'yMEHTOB

[onsatus nudpepenuupyemoit GpyHKIUN
Y NIPOU3BOAHON MaTpulbl. TexHuka

Qg depeHIPOBaHUS CKaSPHBIX
(GYHKIMH CKaJIIPHOTO apryMeHTa

OIIK-1

[IpousBognas marpuna. TexHuka
mddepeHIpOBaHUS BEKTOPHBIX
(GYHKIMH CKaJIIPHOTO apTyMEHTa.
Texuuka muddepeHpoBanus
CKAJIAPHBIX U BEKTOPHBIX (DyHKIHA
BEKTOPHOTO apryMEHTA.

OIIK-1

[Tpon3BoHBIC BHICIIUX TOPSIKOB

OIIK-1

HuddepenurpoBanue napaMmeTpudecKu
Y HESBHO 33/IaHHBIX (DYHKIUI.

OIIK-1

Huddepenmmarn.

OIIK-1

Htoro

10 ITpunosxxenus
Qg depeHInaIbLHOro
UCUHUCIICHUS

[IpaBuno Jlonurans

OIIK-1

DKcTpeMyMbl QYHKIUH MHOTHX
IIEPEMEHHBIX. Y CJIOBHBIE JKCTPEMYMBI.
Haubonpiiee n HanMeHbIee 3HAYCHUS

OIIK-1

Htoro

Hroro 3a cemectp

64

2 cemecTp

11 Heonpenenenusrit
WHTETrpaJl.

[Toasenenue nox 3Hak auddepenHnmana.
[IpocTeitmme nmpeodbpazoBaHus
MOABIHTETPAIBHOTO BBIPAKECHHUSI.

OIIK-1

WHTerpupoBaHus 1Mo 4acTsIM.
WuTerpupoBanue panroHaIbHbIX
npoOeit

OIIK-1

NHTterpupoBanne HppauoOHAIBHOCTEN.
HNHTerpupoBanue TpUroHOMETPUIECKUAX
BBIpaKCHUN

OIIK-1

Htoro
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12 OnpeneneHHbIN Brrunciienue onpeaeneHHoro nHTerpana. 4 OIIK-1
HHTErpal. HecoOcTBeHHbIE HHTETrpaIbl IEPBOTO U 4 OIIK-1
HecoOcTBeHHbIC BTOPOTO POJIa.
MHTETpaJibl. Utoro 3
13 NuTterpaibHoe Brruriciienue qBOMHBIX UHTETPATIOB 3 OIIK-1
MCYHCIICHUE (yHKLMH BrrunciieHue TpOMHBIX HHTETPAJTIOB. 3 OIIK-1
MHOT'HX TICPEMCHHBIX. 3aMeHa epeMEHHBIX B KPATHBIX 4 OIIK-1
UHTErpajiax.
KpuBonuHeliHble HHTErPAJIBI IEPBOTO U 2 OIIK-1
BTOpOro poxa. [loreHunan noss.
Hroro 12
14 Tuddepennmansusie | uddepenimanbabie ypaBHEHUs 8 OIIK-1
YPaBHEHHS. NIEPBOTO MOPSJIKA, Pa3pEIIEHHBIE
OTHOCHUTEJILHO ITPOU3BOIHOM (ypaBHEHHUS
C pa3lesIoIMMHKCS IEPEMEHHBIMU,
OJITHOPOJIHBIE YPABHEHMSI, TMHEUHbIE
ypaBHEHHUs, ypaBHEeHUs1 bepHyy,
YPaBHEHHS B MOJHBIX
muddepeHnmanax).
YpaBHEHHUs BBICIINX, JIOITyCKAOIINE 2 OIIK-1
MOHM)KEHUE TOPSAKa.
Jlunetinbie muddepeHImaibHbIe 6 OIIK-1
YpaBHEHHUS BBICIIUX MOPSAKOB
Cuctems! tudpepeHanbHbIX 4 OIIK-1
YPaBHEHHHU.
VYpaBHEHHUsI B YACTHBIX IIPOU3BOIHBIX 2 OIIK-1
IIEPBOTO MOPAIKA
Y CcTOWYHUBOCTH IO IEPBOMY 2 OIIK-1
PUOIINKEHUIO
Hroro 24
15 DnemeHTsl TEOpUU Yucnossle psaabl 4 OIIK-1
pAnOB QYyHKINOHAIBHBIE PALBI 2 OIIK-1
Crenennsle psaabl. Paasr Teiinopa 4 OIIK-1
Hroro 10
16 DnemeHTHI Psaaer @ypee. 2 OIIK-1
rapMOHHYECKOTO
aHanm3a. Hroro 2
Hroro 3a cemectp 64
Hroro 128

5.4. JlabopaTopHbIe 3aHATHUSA
He npegycmoTpeHo yueOHBIM MIJIaHOM
5.5. KypcoBoii npoekT / KypcoBasi paéora
He npenycmoTpeHo yueOHbIM MIaHOM
5.6. CamocTosiTesqIbHas1 padoTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B
Tadsmie 5.6.
Tabmuma 5.6 — Buasl camocTosITeNnbHOM paboThl, TPYA0EMKOCTh U (POPMHUpPYEMble KOMIIETEHIIMU
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Bubel

Ha3zBanus pasgenos . Tpynoemkocts, | @opmupyemblie
(TeM) AHCIHIAHb CaMOCTOSITEJIbHOU o KOMITCTCHIIHH DopMBbI KOHTPOJIS
paboTsl
1 cemectp
1 Onementsl Teopun  |Iloaroroska k 1 OIIK-1 TectupoBanue
MHOECTB TECTUPOBAHUIO
[ToaroroBka Kk ycTHOMY 1 OIIK-1 YcrHblit onpoc /
ormpocy / cobecel0BaHKE
co0ece10BaHuUIO
Hroro 2
2 Komnuekchele uncina |[loaroroska k 1 OIIK-1 TectupoBanue
U ICWCTBUA HAJ HUMU. | TECTUPOBAHUIO
Mmuorounensl. Kopaut | [Toaroroska k ycTHOMy 1 OIIK-1 YcTHslit onpoc /
MHOTO4JIeHa. ompocy / co0ecei0BaHNE
co0ece10BaHuUI0
TloaroroBka x 1 OIIK-1 KonTponbhas
KOHTPOJIBHOU paboTe paborta
Brinosnnenue 1 OIIK-1 [IpakTrueckoe
MIPAKTUIECKOTO 3a/1aHKe
3a/laHus
Hroro 4
3 DnemenTtsl Teopun | Hanmucanue koHcekTa 1 OIIK-1 Koncnekr
MaTpHll. DJIEMEHTbI CaMOIIOATOTOBKH CaMOTIOATOTOBKH
TECOpHH IloaroroBka k 1 OIIK-1 TectupoBanue
ONpeICIUTENCH. TECTHPOBAHHUIO
[ToaroroBka Kk ycTHOMY 1 OIIK-1 YcrHslit onpoc /
orpocy / cobecel0BaHKE
co0ece10BaHNUIO
TloaroroBka x 1 OIIK-1 KonTponbhas
KOHTPOJIBHOU paboTe paborta
Brinonnenue 2 OIIK-1 [IpakTrnueckoe
MIPAKTUIECKOTO 3a/1aHKe
3a/laHus
Hroro 6
4 MaTtemaTuyeckue Hanucanne koHcniekra 4 OIIK-1 Koncnekr
CTPYKTYpbI CaMOIIOATOTOBKH CaMOTIOATOTOBKH
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk ycTHOMY 2 OIIK-1 YcrHslit onpoc /
ormpocy / cobecel0BaHKE
co0ece10BaHuUIO
TloaroroBka x 1 OIIK-1 KonTponbhas
KOHTpPOJIbHOM paboTe pabora
Beinosnnenue 3 OIIK-1 [IpakTrueckoe
MPAKTUIECKOTO 3a/1aHKe
3a/laHus
Hroro 11
12
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5 Cucremsl nuHeiHbIX |[loaroroska k OIIK-1 TectupoBanue
anredpandyecKkux TECTUPOBAHUIO
YPaBHCHHIL. [ToaroroBka Kk yCTHOMY OIIK-1 YerHbI# onpoc /
ompocy / cobecenoBanme
co0eceI0BaHNIO
IToaroroska k OIIK-1 KonTponbHas
KOHTpPOJIbHOH paboTe pabota
Brinonnenue OIIK-1 [IpakTrueckoe
MPaAKTUYECKOTrO 3a/1aHKe
3a/IaHus
Hroro
6 OyHKIMH B Hanuncanue koHCIIeKTa OIIK-1 Koncnekr
JTUHEHHBIX CaMONOATOTOBKHU CaMONOJATOTOBKHU
HPOCTPAHCTBAX. IloaroroBka k OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY OIIK-1 YerHbI# onpoc /
ompocy / cobecenoBanme
co0eceI0BaHNIO
IToaroroska k OIIK-1 KonTponbHas
KOHTPOJIbHOH paboTe pabota
Brinonxnenue OIIK-1 [IpakTrueckoe
MPaKTUYECKOTrO 3a/1aHKe
3a/IaHus
Hroro
7 Dnementsl Teopun | Hanncanue koHcnekra OIIK-1 Koncnekr
KPUBBIX U CaMONOATOTOBKHU CaMONOJArOTOBKHU
IIOBEPXHOCTEH. IloaroroBka k OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY OIIK-1 YerHbI# onpoc /
ompocy / cobecenoBanme
co0eceI0BaHNIO
IToaroroBka k OIIK-1 Kontponbnas
KOHTpPOJIbHOU paboTe pabota
Brinonxnenue OIIK-1 [IpakTrueckoe
MPaAKTUYECKOTrO 3a/1aHKe
3a/IaHus
Hroro
13
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8 Brenenue B Hanucanue koHcniekTa 2 OIIK-1 Koncnekr
MaTeMaTHYECKUN CaMOIIOATOTOBKH CaMOIIOATOTOBKH
aHajms. TloaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka K yCTHOMY 1 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
co0ece10BaHUIO
[Toaroroska k 1 OIIK-1 KoHntposbnas
KOHTPOJIBHOH pabote pabora
Brinonnenue 3 OIIK-1 [IpakTuueckoe
MIPAKTUYECKOTO 3aaHue
3a/laHus
Hroro 8
9 NuddepennnansHoe | Hamucanue KoHCIIEKTa OIIK-1 Koncnekr
UCYHCIICHUE (PYHKIMHA |CaMOIOITOTOBKU CaMOIIOATOTOBKH
CKaJIIPHOTO 1 ITonroroBka k 1 OIIK-1 TectupoBanue
BEKTOPHOI'O TECTUPOBAHUIO
apryMCHTOB [ToAroToOBKA K YCTHOMY 1 OIIK-1 VeTHblii ompoc /
ompocy / cobecenoBaHue
co0ece0BaHUIO
[Toaroroska k 1 OIIK-1 KoHntpoinbHas
KOHTPOJILHOHM paboTe pabora
Brinonnenue 3 OIIK-1 [IpakTuueckoe
MPAKTUYECKOTO 3aaHue
3a/laHus
Hroro 8
10 [Ipunoxxenus Hanucanue koHcniekra 2 OIIK-1 Koncnekr
i HepeHIMATEHOTO | CAMOIIOITOTOBKH CaMOIOAIOTOBKH
HCIUCTICHM IloaroroBka k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 1 OIIK-1 YcTHbIl ompoc /
ompocy / cobecenoBaHue
co0ece0BaHUIO
[Togroroska k 1 OIIK-1 KoHntpoinbHas
KOHTPOJILHOHM paboTe pabora
Brinonnenue 1 OIIK-1 [IpakTuueckoe
MPAKTUYECKOTO 3aJaHue
3a/laHus
Hroro 6
Hroro 3a cemectp 66
TloaroroBka u cmavua 36 OK3aMeH
JK3aMeHa
2 cemecTp
14
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11 Heonpenenennniii | Hanucanue koHcnekTa 1 OIIK-1 Koucnekr
UHTETpal. CaMOMOJrOTOBKH CaMOMOTOTOBKH
TloaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka K yCTHOMY 1 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
cobece10BaHUI0
[Toaroroska k 3 OIIK-1 KoHntposbnas
KOHTPOJILHOHM paboTe pabora
Brinonnenue 3 OIIK-1 [IpakTuueckoe
MIPAKTUYECKOTO 3aaHue
3a/laHus
Hroro 9
12 OnpeneneHHbIN Hanucanue koHcniekTa 2 OIIK-1 Koncnekr
UHTETpal. CaMOMOJrOTOBKH CaMOMOTOTOBKH
HecoOcTBenHble IMoaroToBKa K 1 OIIK-1 TecTupopanue
HHTEIpaJIbl. TECTUPOBAHUIO
IToaroroBka K yCTHOMY 2 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
cobece10BaHUI0
[Toaroroska k 2 OIIK-1 KoHntpoinbHas
KOHTPOJILHOHM paboTe pabora
Brinonnenue 4 OIIK-1 [IpakTuueckoe
MPAKTUYECKOTO 3aaHue
3a/laHus
Hroro 11
13 UnTterpanpHoe Hanmncanne koHcniekra 2 OIIK-1 Koncnekr
ucuucieHue PyHKIU |CcaMOIOATOTOBKU CaMOMOTOTOBKH
MHOTHX IEPEMCHHBIX. |[JonroTOBKA K 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka K yCTHOMY 2 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
cobece10BaHUI0
[Togroroska k 2 OIIK-1 KoHntpoinbHas
KOHTPOJILHOHM paboTe pabora
Brinonnenue 6 OIIK-1 [IpakTuueckoe
MPAKTUYECKOTO 3aJaHue
3a/laHus
Hroro 13
15
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14 Hanucanue KoHCIIeKTa 3 OIIK-1 Koncnekr
JuddepeHnnansabie | CaMOMOITOTOBKA CaMOIIOATOTOBKH
YpPaBHCHU. ITonroroBka k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka K yCTHOMY 3 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
co0ece10BaHUIO
IToaroroBka k 3 OIIK-1 KonTponbHas
KOHTPOJILHOHM paboTe pabora
Brinonnenue 6 OIIK-1 [IpakTuueckoe
MPaKTUYECKOTO 3aJlaHne
3a/TaHus
Hroro 16
15 Dnementsl Teopun | Hanmcanue koHcnekTa 3 OIIK-1 Koncnekr
PAIOB CaMOIIOATOTOBKH CaMOIIOATOTOBKH
TloaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka K yCTHOMY 2 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
co0ece0BaHUIO
[Toaroroska k 2 OIIK-1 KoHntpoinbHas
KOHTPOJILHOHM paboTe pabora
Brinonnenue 4 OIIK-1 [IpakTuueckoe
MPaKTUYECKOTO 3aJlaHne
3a/1aHus
Hroro 12
16 DnemeHThI IToaroroBka k 1 OIIK-1 TectupoBanue
TrapMOHHYECKOTO TECTUPOBAHUIO
aHajmsa. Bremonnenue 2 OIIK-1 [IpakTuueckoe
MPaKTUYECKOTO 3aJlaHne
3a/TaHus
[ToaroroBka Kk yCTHOMY 2 OIIK-1 YcTHbIl ompoc /
ompocy / cobecenoBaHue
co0ece0BaHUIO
Hroro 5
Hroro 3a cemectp 66
IToaroroBka u caada 36 DK3aMeH
JK3aMeHa
Hroro 204

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,

H BU]10B y'leﬁl-[()ﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATUI
Bunpl yueOHOIl nesTenbHOCTH
dopmMupyemsle
Jlex. Cam. DOopMBbI KOHTPOJIS
KOMIIETEHIIUU [Ipak. 3aH.
3aH. pao.
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OIIK-1 + + + Koncnekr camononrorosku, KonrponapHas
pabota, YcTHBII onpoc / cobeceroBaHue,
[IpakTudeckoe 3amanue, TecTupoBaHue,
DK3aMeH

6. PeiliTuHroBasi cucreMa /Uil OLlEHKH YCIIeBAeMOCTH 00y4YaloIINXCs
6.1. bajuibHbIE OLEHKH I (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banpHbIE OLIEHKH

MakcumanbHbII MaxkcumanbHbIN MaxcumaibHeLi
DopMBI KOHTPOJIS 6ain Ha 1-yto KT ¢| 6Gamn 3a mepuon Oan 3a nepuon | Beero 3a
Hayana cemectpa | Mexnay 1KT u 2KT Mexay 2KTuna |- cemectp
KOHEI] ceMecTpa
1 cemecTp

KoHcnekT camonoaroroBku 2 2 2 6
KonTponbhas pabota 10 15 10 35
YcTHBIH orpoc / 3 3 3 9
cobeceoBanue

[TpakTrueckoe 3agaHue 5 5 5 15
TectupoBanue 0 0 5 5
DK3aMeH 30
HToro MakcumMyM 3a MepHoj 20 25 25 100
Hapacraromum nrorom 20 45 70 100

2 cemecTp

KoHcnekT camonoaroroBku 2 2 2 6
KonTponbnas pabota 10 15 10 35
YcTHBIH ompoc / 3 3 3 9
cobecenoBaHue

[TpakTnueckoe 3agaHue 5 5 5 15
TecTtupoBanue 0 0 5 5
DK3aMeH 30
HToro MakcuMyM 3a MepHoOL 20 25 25 100
Hapacraromum nrorom 20 45 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 32 TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bamnibl Ha aTy TEKyIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymMbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMabHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUITMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[lepecuer cymmBbl 0ajuIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIIEH B TabIuIe
6.3.
Tabnuua 6.3 — [lepecyer cyMMBbl 6ajIOB B TPAJAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Jluneiinas anreOpa. AHanuTU4eckas reomeTpusi: YuebHoe nocodue / A. JI. Marasunaukosa, JI.
N. MarazuanukoB - 2010. 176 c. [DnekTpoHHBIU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/2244.

2. Beicias matematuka. HuddepennuanpsHoe ucumncieHue: YuebHoe mocobue / JI. U.
Mara3sunaukoB, A. JI. MarasunanukoB - 2017. 188 c. [DnekTponHbiil pecypc|: — Pexum nocryna:
https://edu.tusur.ru/publications/6861.

3. UnTerpanpHoe ucuucnenue: YuebHoe nocodue / A. A. Ensro, T. A. Enbriosa - 2013. 138 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

4. Tnddepennuanbable ypaBHeHus: YuebHoe nocobue / A. A. Enbros, T. A. Ensrioa - 2013. 104
c. [Onexrponnslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6062.

5. Breicmrag maremaruka [II. @yHKIMU KOMIUIEKCHOTO nepemMeHHoOro. Psanabl. MHTEerpanbHbie
npeobpaszoBanus: YueOHnoe nmocodbue / JI. . Marasuaaukos - 2012. 206 c. [DneKkTpoHHBIH pecypc|: —
Pexum noctyna: https://edu.tusur.ru/publications/2258.

6. DnemeHTapHble QYHKIUU U uX rpaduku: YuebHoe nocodue / U. . I'punmmon - 2017. 91 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7037.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Marematuka-2-ii cemectp (Kypc jekmnuii): yueonoe mocodue / T. A. EnsiioBa, A. A. Enb1ioB -
2019. 348 c. [DnexTpoHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/9053.

2. Marematuka-3-it cemecTp(kypc Jiekuuii): yueonoe nocooue / T. A. EnprioBa, A. A. Enb1ios -
2019. 209 c. [DnexTponHHBIHA pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/9052.

3. MHOroujeHsl OT OJTHOW MEepPEMEHHOU (Teopus M MPHIOXKEHHs): YuebHoe nmocodue / 1. D.
I'punmnon, C. M. I'punmmnon - 2016. 97 c. [DnekTpoHHbIH pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7097.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. Bricmas matemartuka I. [IpakTukyM mo nuHeWHOW anredpe W aHAIUTHYECKON TeOMETPHH:
Yyebnoe nocodbwue / JI. 1. Marasunnaukos, A. JI. Marazunnaukosa - 2007. 162 c. [DnekTpoHHBIN pecypc]:
— Pexxum moctyma: https://edu.tusur.ru/publications/37.

2. IpakTukym no auddepeHuarbHOMy HCUHCTICHHIO: YueOHoe nocodue / A. JI. MarasmHHHUKOB,
J. U. MarasunuukoB - 2017. 211 c. [DnexkTpoHHBIH pecypc|: — Pexum nocrymna:
https://edu.tusur.ru/publications/7085.

3. IIpakTuKyM 1O MHTETPATHLHOMY HCUUCICHHUIO U Tu(depeHnanbHpIM YypaBHEHUAM: Y 4eOHOe
nocobue / A. A. Enbnios, T. A. EnsrioBa - 2005. 204 c¢. [DnekTpoHHBIH pecypc]: — Pexum mocryna:
https://edu.tusur.ru/publications/39.

4. TlpakTHKyM 10 TeOpHH (PYHKIIMI KOMIUIEKCHOTO TIEPEMEHHOTO, TECOPUH PSIO0B, ONIEPALUOHHOMY
ucuucieHnio: Yueonoe mocobue / A. A. Enwrios, T. A. Enbnosa - 2018. 194 c¢. [DnekTpoHHBIH pecypc]:
— Pexxum mocryma: https://edu.tusur.ru/publications/7377.
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5. Jluneiinas anreOpa. AHanuTH4eckas reomeTpust: YueoHnoe nmocodue / A. JI. MarasunHaukoBa, J1.
N. MarasunaukoB - 2010. 176 c. [DnekTpoHHBIN pecypc]: — Pexum npocryna:
https://edu.tusur.ru/publications/2244.

6. Bricmas matematuka. JuddepennuanbHoe ucuuciaenue: YdyeoHnoe mocobue / JI. W.
Mara3zunaukoB, A. JI. MarasuanukoB - 2017. 188 c. [DnekTponHblid pecypc]: — Pexum mocrtyna:
https://edu.tusur.ru/publications/6861.

7. UnTerpansHoe ucuucieHue: Yuednoe mocodue / A. A. Enprios, T. A. EasnioBa - 2013. 138 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

8. Hduddepenmmansasie ypaBHeHus: YueOnoe nmocodue / A. A. Ensros, T. A. Ensiiosa - 2013. 104
c. [DnexTponnsiii pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6062.

9. Bricmiag matematuka III. @yHKIIUM KOMIUIEKCHOTO NepemMeHHoro. Psnabl. MHTEerpanbHbie
npeobpazoBanus: YuedHoe nocodbue / JI. 1. Maraszunnaukos - 2012. 206 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/2258.

7.3.2. YueOHO-MeTOAUYECKHE MTOCOOHS IJIS JINIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYECKUE MAaTEPUAJIbl ISl CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00ydaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

2. zbmath.org.

3. www.elibrary.ru.

4. Cuctema nuctanunoHHoro oopazoBanus MOODLE (MeToamveckue MaTepHaibl: TEKCTOBBIE,
ayqimo U Buaeo(aiisipl, ”HAUBUAYAIbHbIE 33JaHUS, TECTHI U T.11.).

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € JOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM JUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnast aynuropusi: yueOHas ayJuTOpHUs U1 TPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHATHUHA CEMHHApCKOrO THUMA, NMOMEUIEHHE MJisi NPOBEAECHHUSA T'PYNIOBBIX M HHAUBHIAYAIbHBIX
KOHCYJIbTAallMi, TOMEIIEHUE [ MPOBEACHUS TEKYILIErOo KOHTPOJS U MPOMEKYTOUHOM aTTECTallUu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 121 ayg.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;
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- Kamepa;

- Muxpodos;

- Tym06a it mokagumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Far Manager 3;

- Google Chrome;

- LibreOffice 7.0.6.2;

- Windows;

VYyebOnast aynuropusi: yueOHasi ayJUTOpUs JJIsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA, YueOHast
ayJIuTOpUs JJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuTOpus sl IpPOBEIECHUS
3aHSATUM CEMUHApPCKOr0 THIA, NMOMEIIEHHE JIsi MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIEHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 237 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxpodos;

- Tym06a it mokagumKa;

- MaruuTHo-MapKepHas JocKa - 2 1IT.;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Adobe Reader;

- Far Manager 3;

- Google Chrome;

- Kaspersky Endpoint Security mist Windows;

- Microsoft Office Standard 2013;

- Microsoft Windows;

- SolarWinds Response Time Viewer;

VYyebOnast aynuropusi: yueOHas ayJUTOpUs JJIs IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIA, YuyeOHast
ayJIuTOpUs IJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus s MpPOBEICHUS
3aHSATUM CEMHUHApPCKOr0 THIA, MOMEIIeHHE [JIsi MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynumna, 1. 47, 238 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokaunKa;

- MarauTHO-MapKepHas JocKa - 2 1IT.;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Far Manager 3;

- Kaspersky Endpoint Security mist Windows;

- Microsoft Office Standard 2013;

- Microsoft Windows;
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8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

I({Tae:;]/i)a ;ﬁiﬁ;;ii;i? q;gg\;gfg;r;: DopMBbI KOHTPOJIS Ouenounsie Matepuainsl (OM)
1 DnemeHTH TEOpUU OIIK-1 YcTHbIii onpoc / [IpumepHBIil IEPEYEHb BOIPOCOB
MHO>KECTB cobecenoBaHue JUISL yCTHOTO orpoca /
cobece0BaHUS
TectupoBanue [IpuMepHBIi TepeyeHb TECTOBBIX
3a1aHUI
DK3aMeH [lepeuens 3K3aMeHAIIMOHHBIX
BOIIPOCOB
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2 Kommekcueie uncna |OIIK-1 Kontponbnas pabora  |[IpumepHEBIil mepedyeHb BApUaHTOB
Y JICWCTBUS HAJl HUMU. (3amanuii) KOHTPOJBHBIX PadoT
Mmuorounensl. Kopuu YcTHbli onpoc / [TIpumepHBIil TEpedeHb BOMPOCOB
MHOTOYICHA. cobecenoBanue JUTSl YCTHOTO ompoca /
cobeceIoBaHus
[IpakTuueckoe 3ananue | Tembl MpaKTUUECKHUX 3a1aHUM
TectupoBanue [IpuMepHBIii epeyeHb TECTOBBIX
3a1aHUI
DK3aMeH [Tepedens sK3aMEeHAIMOHHBIX
BOIIPOCOB
3 DreMeHThl TeOpUu OIIK-1 Koncnekr [IpumepHBIil IEPEUYEHDb TEM IS
MaTpHUL. DJIEMEHTHI CaMOIOATOTOBKH KOHCIIEKTOB CaMOIIOATOTOBKH
TCOPUH ONpPECTUTEINCH. Konrponsnas padora  |[IpumMepHbIil mepeyeHb BAPHAHTOB
(3agaHuii) KOHTPOJIBHBIX paboT
YcTHbIi onpoc / [TpumepHBIil TEpeYeHb BOMPOCOB
cobecenoBanue JUTsl YCTHOTO ompoca /
cobeceIoBaHus
[IpakTuueckoe 3ananue | Tembl MpaKTUUECKHUX 3aJaHUM
TectupoBanue [IpuMepHBIii IepeyeHb TECTOBBIX
3a1aHUI
DK3aMeH [Tepedenn sK3aMEeHAIMOHHBIX
BOIIPOCOB
4 Maremarudeckue OIIK-1 Koncnekr IIpuMepHBIii IEpeYeHb TEM IS
CTPYKTYPBbI CaMOIOATOTOBKH KOHCIIEKTOB CaMOIIOATOTOBKH
Konrponbnas padora  |[IpumMepHbIil mepeyeHb BAPHAHTOB
(3amanuii) KOHTPOJBHBIX PadboT
YcTHbIi onpoc / [IpumepHBIil IEpeYeHb BONPOCOB
cobecenoBanue JUTsl YCTHOTO ompoca /
cobeceIoBaHus
[IpakTuueckoe 3ananue | Tembl MpaKTUUECKHUX 3aJaHUM
TectupoBanue [IpuMepHBIii IepeyeHb TECTOBBIX
3a1aHUI
DK3aMeH [Tepedenn sK3aMEeHAIMOHHBIX
BOIIPOCOB
5 Cucremsl muHennbix  |OIIK-1 Konrponbnas padora  |[IpumMepHblil nepeyeHb BApHaHTOB
anredpandecKux (3amaHuii) KOHTPOJIBHBIX PabOT
YPaBHEHHH. YcTHbli onpoc / [IpuMepHBIii IepeyeHb BOIIPOCOB

cobecenoBanye

JUISL YCTHOTO orpoca /
cobecemoBaHus

[IpakTrueckoe 3a1anue

TeMbl MPaKTUYECKUX 3aJaHUM

TectupoBanue IIpuMepHBIii IEpeYeHb TECTOBBIX
3a1aHUI
OK3aMeH IIepedyenp 3K3amMeHaIMOHHBIX

BOIIPOCOB
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6 OyHKIUY B JIMHEHHBIX
MPOCTPAHCTBAX.

OIIK-1

Koncmiext
CaMOIIOITOTOBKH

[IpuMepHBIii IepeyeHb TEM IS
KOHCIIEKTOB CaMOIIOArOTOBKH

Kontponbhas pabota

[IpumepHbIil NEpeYeHb BAPUAHTOB
(3amaHunii) KOHTPOJBHBIX PadoT

YcTHbI# onpoc /
cobecenoBanue

[IpuMepHBIii IEpeYeHb BOIIPOCOB
JUIsL yCTHOTO orpoca /
cobece0BaHUS

IIpakTueckoe 3ananue

TeMbl MPaKTUYECKUX 3aJaHUI

TectupoBanue [TpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
OK3aMeH IlepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 DneMeHThl TEOpUU OIIK-1 Koncnekr [IpuMepHBIii IepeyeHb TEM IS
KPUBBIX U CaMOIOATOTOBKHU KOHCIIEKTOB CaMOIIO/IFOTOBKU
MIOBEPXHOCTEH. Kontponbhas pabora  |[IpumepHsblil nepedyeHb BapHaHTOB
(3amaHunii) KOHTPOJBHBIX PadoT
YcrtHblii onpoc / [IpuMepHBIii IEpeYeHb BOIIPOCOB
cobecenoBaHue JUIsL yCTHOTO orpoca /
cobecei0BaHUS
IIpaxTnueckoe 3ananue | Tembl MIpakTUYECKUX 3a1aHUN
TectupoBanue [IpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
OK3aMeH IlepeueHb 7K3aMEHALMOHHBIX
BOIIPOCOB
8 Beenenue B OIIK-1 KoHncnekr [IpuMepHBIii IepeyeHb TEM IS
MaTeMaTHYECKUN CaMOIOATOTOBKHU KOHCIIEKTOB CaMOIIO/IFOTOBKU
aHaJns. Kontponbnas padota  |IIpumepHbIii IepedeHbh BaApHAHTOB
(3amaHunii) KOHTPOJBHBIX PadoOT
YcrTHblii onpoc / [IpuMepHBIii IEpeYeHb BOIIPOCOB
cobeceoBaHue JUIsL yCTHOTO orpoca /
cobece10BaHUS
IIpaxkTnueckoe 3ananue | Temsbl IpakTUYECKUX 3a1aHUN
TectupoBanue [TIpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
OK3aMeH IlepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 Muddepenumansroe |OIIK-1 Koncnekr [IpumepHBIii nepedeHpb TeM 11
ucuucienue QyHKuui CaMOIOATOTOBKHU KOHCIIEKTOB CaMOIIO/IFTOTOBKU

CKQJIAPHOTO U
BEKTOPHOI'O apryMEHTOB

Kontponbhas pabota

[IpumepHBIil NEpeYeHb BAPUAHTOB
(3amanunii) KOHTPOJBHBIX PadoOT

YcTHbli onpoc /
cobecenoBanue

[IpuMepHBIii IEpeYeHb BOIIPOCOB
JUIsL yCTHOTO orpoca /
cobece10BaHUS

IIpakTueckoe 3ananue

TeMbl MPaKTUYECKUX 3aJaHUI

TectupoBanue [TIpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
DK3aMeH [lepeueHp 3K3aMeHAIMOHHBIX

BOIIPOCOB
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10 [Ipunoxxenus
Qg epeHIraIbLHOro
WCUHNCIICHUS

OIIK-1

Koncmiext
CaMOIIOITOTOBKH

[IpuMepHBIii IepeyeHb TEM IS
KOHCIIEKTOB CaMOIIOArOTOBKH

Kontponbhas pabota

[IpumepHbIil NEpeYeHb BAPUAHTOB
(3amaHunii) KOHTPOJBHBIX PadoT

YcTHbI# onpoc /
cobecenoBanue

[IpuMepHBIii IEpeYeHb BOIIPOCOB
JUIsL yCTHOTO orpoca /
cobece0BaHUS

IIpakTueckoe 3ananue

TeMbl MPaKTUYECKUX 3aJaHUI

TectupoBanue [TpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
DK3aMeH [lepeuyens 3xK3aMeHAIMOHHBIX
BOIIPOCOB
11 HeonpeneneHusblit OIIK-1 Koncnekr [IpumepHbIil IEPEUEHBb TEM IS
WHTErpall. CaMOIOITOTOBKHU KOHCIIEKTOB CaMOTIOJITOTOBKHU
Kontponbnas padota  |IIpumepHbIii epedeHbh BapHAHTOB
(3amaHunii) KOHTPOJBHBIX PadoT
YcTHbIl onpoc / [IpumepHBIi IEPEYEHDb BOIIPOCOB
cobecenoBaHue JUIsL yCTHOTO orpoca /
cobecei0BaHUS
[IpakTnueckoe 3aganne | TeMbl IPAaKTUUECKUX 3aJaHUIM
TectupoBanue [IpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
DK3aMeH [lepeuyeHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
12 OnpeneneHHblit OIIK-1 KoHncnekr [IpuMepHBIii IepeyeHb TEM IS
WHTErpall. CaMOIOITOTOBKHU KOHCIIEKTOB CaMOTIOJITOTOBKHU
HecobGcTBennbie Kontponbnas padota  |IIpumepHbIii IepedeHbh BaApHAHTOB
HHTEIpaJIbl. (3agaHMii) KOHTPOJIBHBIX PaboT
YcTHbli onpoc / [IpumepHBIi IEPEYEHBb BOIIPOCOB
cobeceoBaHue JUIsL yCTHOTO orpoca /
cobece10BaHUS
[IpakTrueckoe 3aganre | TeMbl IPAaKTUUECKUX 3aJaHUIM
TectupoBanue [TIpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
DK3aMeH [lepeuyeHs 3K3aMeHAIMOHHBIX
BOIIPOCOB
13 UurterpaiibHoe OIIK-1 Koncnekr [IpumepHbIil IEPEUEHBb TEM IS
UCYHCIICHUE (PYHKIIHIA CaMOIOITOTOBKHU KOHCIIEKTOB CaMOTIOJITOTOBKHU

MHOTI'UX INEPCMCHHBIX.

Kontponbhas pabota

[IpumepHBIil NEpeYeHb BAPUAHTOB
(3amanunii) KOHTPOJBHBIX PadoOT

YcTHbli onpoc /
cobecenoBanue

[IpuMepHBIii IEpeYeHb BOIIPOCOB
JUIsL yCTHOTO orpoca /
cobece10BaHUS

IIpakTueckoe 3ananue

TeMbl MPaKTUYECKUX 3aJaHUI

TectupoBanue [TIpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
DK3aMeH [lepeueHp 3K3aMeHAIMOHHBIX

BOIIPOCOB
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rapMOHHYECKOTO
aHanu3a.

cobecenoBanye

14 Tuddepennmansasie |OITK-1 Koncnekr [IpuMepHBIii IepeyeHb TEM IS
YpaBHEHHS. CaMOIOATOTOBKHU KOHCIIEKTOB CaMOIIO/IFOTOBKU
Kontponbnas padota  |IIpumepHbIii IepedeHbh BapHAHTOB
(3amaHunii) KOHTPOJBHBIX PadoT
YcTHbI# onpoc / [IpumepHBIi IEpEYEHBb BOIIPOCOB
cobecenoBaHuE U1 yCTHOTO orpoca /
cobece0BaHUS
IIpaxkTrueckoe 3ananue | Tembl MIpakTUYECKUX 3a1aHUN
TectupoBanue [TpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
OK3aMeH IlepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
15 Dnementsl Teopun | OIIK-1 Koncnekr [IpuMepHBIii IepeyeHb TEM IS
ps0B CaMOIOATOTOBKHU KOHCIIEKTOB CaMOIIO/IFOTOBKU
Kontponbnas padota  |IIpumepHbIii epedeHbh BapHAHTOB
(3amaHunii) KOHTPOJBHBIX PadoT
YcTHbIl onpoc / [IpumepHBIi IEPEYEHDb BOIIPOCOB
cobecenoBaHue JUIsL yCTHOTO orpoca /
cobecei0BaHUS
IIpaxTnueckoe 3ananue | Tembl MIpakTUYECKUX 3a1aHUN
TectupoBanue [IpumepHBIil TEpeYeHb TECTOBBIX
3aJaHuN
OK3aMeH IlepeueHb 7K3aMEHALMOHHBIX
BOIIPOCOB
16 DnemeHTbI OIIK-1 YcTHbIi onpoc / [IpuMepHBIii IepeyeHb BOIIPOCOB

JUISL YCTHOTO orpoca /
cobecemoBanus

[IpakTrueckoe 3a1anne

TeMbl MPaKTUYECKUX 3aJaHUM

TectupoBanue IIpuMepHBIii IEpeYeHb TECTOBBIX
3a1aHUI
OK3aMeH [Iepedyenp 3K3amMeHaIMOHHBIX

BOIIPOCOB

[xana oneHku cCHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JTUCHUILIMHE
®dopmyaupoBKa TpeOOBaHUA K CTETICHH COPMHPOBAHHOCTH
Ouenka Banasr 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUCHUS
3HATh YMETh BIIAAETH
2 <60% ot OTCYTCTBHE 3HAHHM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIH (hparMeHTapHbIE YMEHUN UITn HaBBLIKOB HJIH
CyMMBI 0aJIIOB 3HAHUSA YaCTUYHO (dbparMeHTapHbBIE
OCBOEHHOE MpUMEHEHNE
yMeHHUe HAaBBLIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YIOBJIETBOPHUTEIHHO) 69% ot CTPYKTYpPHUPOBaHHBIC HO HE yCIIEITHOE, HO HE
MaKCHUMaJIbHOU 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHe HaBBIKOB
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4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparmatecs it 00siee 1eTaabHOTO €r0 YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1.
Jano KomIuieKkcHoe uuciio ¢ =4+ 7i. 7
HaliTi neHCTBHTEIBHYIO YacTh 3TOTO YHUCIIA. 4
i
[11
2.
Hanbr matpunsr A passepa (5 = 2) u B pasmepa (n x 1). 5
Ilpu kakux 3HaUeHUAX # cyuiecTByeT Marpuia C = 4-B? 13
2
1
3.
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fla& ATt a 4= 13 5 -2 4 Haiir + + 18
Ha, MaTPHIL 178 9 60/ afiti as + ayz + azy. 10
-10
0
Jana cuctema -1
3xg + 13 = -2,
-z + 323 =1, Her
229 + 413 =2 3
MoKHO TH HEM3BECTHOE X o HaiiTu o (opmynam Kpamepa? Ecnu nenbas,
TO BIOEpHTe OTBeT HeT. Ecotn 1a, To oTBeTOM BHIOGEpHTE E)
COOTBETCTBYIOIEE 3HAUEHHE X .
BeruncnuTs onpegenuTens 0
5 0 0
-1 2 0 6
7 -3 -1
—10
-2
3masd, 9To BeKTOPH a = (3,1,2) u b = ai+ 5j — k opToroHambuL, 1
Haiinnre 3HaueHue napamerpa o. 0
-1
2
Snast, uTo BeKTOpel a = ai+5j —k n b = 3i + j + Fk xommneapunr, a=5H7=-1
HAHTH o 7 3. 1
a=150=--
]
. 1
a=-158= 5
a=158=5
Haiitu pesynbrar AgeiicTBHA THHEHHOTO onepaTopa 4, 3aaHHOTO CBOEGH
MaTpuLei (9,7, -10)
L3 (30, 13, 14)
A=|11 -1 2|,
L o= (9,7,10)
Ha BEKTOp
Cc= (2, 3$4). (_1131 2)
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10.

1.

12.

13.

Ha otpeske [1;6] 3amana ¢pyukius, rpadMK KOTOPOH NPUBEAECH HA Bra g <z<4
pucyHke. YKaKHTe aHATUTHYECKOE 3a1aHue 3TOi (YHKLHH. Y= 3
) 3 4<xr<hb
)
| Lo
4 | = - 4
| Lo et
r+o
7 | | | | - =T
3 I~ == =TT ) 3 Iz <4
LT Y=
9 | =l lm al= = d = & 3 4<x<6
| Lo
P TR S S B A
L 1 2, 1gx<4
I I I ! | =1 .
0 12 3 4 5 6= 3, 4<x<6
-2, 1<z <A
Y71 3, 4<zx<e
VpaBHuenune IMunepbony
o Dnnunc
—+yt= | O
9 OKpyKHOCTB
OIpeieNnsieT Ha MIOCKOCTH. . .. IapaGomy
Vkaxkute npezen, B KOTOPOM IIPHCYTCTBYET HEOHPEIeNEHHOCTh g. 9 +1
! i
lim _
w0 x3
. &
lim = -
z—4 1% — 16
. bx?+3
im -
v 32 — 2
L oxt+2r-2
lin
el 2+ 4
Vkaxure QyHKIHIO OecKoHEUHO Mamyio mpu X —+ 0 _ 1
x)= -
j( ) er — l
f@) = g —
2z +zx

f(x) =3x%+2x

f(x)=2+e"
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Hana ¢pyaxums
u=cosy+ (y-x)siny.
Torna
du
dx

—siny

—siny - cosy

—xsiny

—rcosy

14.

Bribepute rpaduk, yI0BIETBOPAIOUINIT IBYM YCITOBUIM

f(x)>0, f'(x)>0:

y

15.

YCcTaHOBHUTE COOTBETCTBHE MCHAY HHTErpajlIoM U €ro Ha3BaHHCM!

f f e“sinydrdy, D — niaockas obaactn
D

Heonpenenénuelii uaTerpan

OnpenenéHuplil HHTETPa

JBoiiHoii HHTErpan

HecobcTBennblii muTErpan
[epBoro poja

16.
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l'lpvl BBIYHCICHHH HECOOCTBEHHBIX HHTETPAIOB NOJIYYCHEI PE3YIIbTAThI:

1 +0o
a) f fi(2)dz = oo 6) f o) de
o0 4]

o0

) f fo(z)dz =5 r) ].f4[-'*-') de =0

Kakue u3 JAHHBIX HHTEIPAIOB CXOI[HTCH?

a)u 0)

0) uB)

B)HUT)

r)ua)

17.
Cpean nannbix qudupepeHIHANBHBIX YPABHEHHH HANINTE THHEHHOE oo+ ol w8 . [}
HEOJHOPOJHOE YPABHEHHE MEPBOTO MOPSIKA. y vy =
(1+y?)de +xydy =0
y' +ycosr =sinz
y!!!_yf!+y:$
18.
Ob1mee pemenne aupHepeHIHATEHOTO YPaBHEHHS y=—-e?+Cx+Cy
ym =g
HMeeT BHI: y=e T+ a2+ Cox+Cs
72
y=—-e*+C ] +Chr +Chy
y=e?+Cix
19.
Cpexau npHBeICHHBIX PAJOB YKAKHTE YHCIOBON Psij i 1
-
n=1 1"
L] :,L‘n
T; n+1
oo (—1)”.’}'2"'
n=1 {2n)l
e f,F’.Qi"'“'
k=—no TF(Q?] - 1)
20.

Cpeau npHBEICHHEBIX PALOB YKAKHUTE CTENICHHOI Pl
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W=

XN s

10.
11.

12.

13.
14.
15.
16.
17.

18.

19.
20.

21.
22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Matpuiibl ¥ I€HCTBUS C HUMU.

Onpeaenurenyu nopsika n U UX CBOMCTBA.

AnreOpandeckue JOMOJHEHUS U MUHOPBL. CBS3b MKy HUIMHU U BBIUHUCIICHUE ONPEACIUTENS C
MOMOIIIBIO PA3JI0KEHUS MO CTPOKE UITU CTOJNOIY.

OO6patHas matpuna. Pemienue MaTpu4HbIX YpaBHEHUH.

JIuHeiHoe MPOCTPAHCTBO (OMpeAeNeHUE, IPUMEPHI).

JIuHelHo 3aBUCHMBIE U TUHEHHO HE3aBUCHUMbIE CUCTEMbBI BEKTOPOB.

Panr marpuisl. Teopema o 6a3MCHOM MUHOpPE U €€ CIIEICTBUS.
bazuc. Koopaunatsl. Teopema 0 eIMHCTBEHHOCTH PA3I0KEHHS BEKTOpa 1Mo 6a3ucy.

CxansgpHoe MpOU3BEICHUE B N-MEPHOM apU(METUUYECKOM MPOCTPAHCTBE U €r0 CBOKCTBA.
EBknunoBel npoctpanctBa. HopmupoBanHbie mpoctpaHcTBa. HepaBenctBo Komwm -
byHnskoBsckoro.

[Ipeo6pazoBanue KOOPAUHAT MPH MEPEXOAE OT OAHOTO Oa3uca K APyromy.

OpToroHanbHbIe U OPTOHOPMHUPOBaHHBIE Oa3uckl. [lepexo OT 0JHOTO OPTOHOPMHUPOBAHHOTO
6asuca k npyromy. OpTOroHaabHbIE MAaTPHIIBI.

[Tousitue Bektopa. Koopaunatel Bexktopa. [leificTBUs ¢ BekTopaMu (r€OMETPUUYECKU U
aHanutuyecku). CBONCTBA BEKTOPOB (COHAMPABICHHOCTh, KOJUTMHEAPHOCTh, OPTOTOHATBHOCTD ).
[enenue orpeska B 3aJTaHHOM OTHOLLIEHUHU.

CkanspHoe pou3BeiIeHne BEKTOPOB (OIpeiesieHe, CBOICTBa, IPUMEHEHHE).

BekTopHoe mpousBeieHne BEKTOPOB (OIpeiesieHre, CBOICTBA, MPUMEHEHHUE).

CMmemianHOe IpOU3BeIEHNE BEKTOPOB (OMpeielieHne, CBOICTBA, TPUMEHEHHUE).

Pemrenue cucrteM n TMHEMHBIX YpaBHEHUI ¢ n HeM3BeCcTHRIMU. Teopema Kpamepa

Pemenne cucteM m NMHEWHBIX ypaBHEHUU ¢ n Heu3BecTHbIMU. Teopema Kponekepa —
Kanemnm.

CucrteMbl JIMHEMHBIX OJHOPOJHBIX ypaBHEHUU. Teopema o0 CBONCTBAX YaCTHBIX pPELICHUU
CHUCTEM JIMHEHHBIX OJHOPOJHBIX YpaBHeHU. DyHAaMEHTaNbHasl CUCTEMA PEILICHUM.

JInHenHbIN onepaTop, €ro MaTpUIlla U CBOMCTRA.

[Tepexon ot 6a3uca k 6azucy. Martpuiia TMHEIHOTO OMepaTopa, OCYIIECTBISIONIETO EPEX0] OT
6asuca k 6asucy.

N3menenne MaTpullbl THHEHHOTO OMepaTopa Mpy U3MEHEHUH Oasuca.

Cynepno3uuus TUHEHHBIX ONEPATOPOB, €€ CBOMCTBA U MaTPHUIIA.

HuBapuanTHble moanpocTpancTBa. CoOCTBEHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI IMHEHHOTO
omnepartopa. Ux cBoiicTBa. Bun maTpuiel TMHEHHOT0O omepaTopa B 0a3uce U3 COOCTBEHHBIX
BEeKTOpOB. HaxoxaeHne coOOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB ISl KOHEUHOMEPHOTO
JMHENWHOT O Omeparopa.

Jlunetinpie 1 OUMUHEHHBIE (OPMBI.

KBanparuunsie ¢popmbl. [100XKUTEABHO U OTPHUIATENHHO OMpPEACICHHbIE KBAAPATUUHBIE
dopmel. Kputepuii CunbBectepa. [IpuBenenue kBaapaTuuHoi GOpPMBI K TTIABHBIM OCSIM.
Kpussie u noBepxnoctu. KpuBoianHeliHble CHCTEMbI KOOPAUHAT.

[IpsiMast Ha MIIOCKOCTH.

IInockocTs.

[Ipsimast B mpocTpaHCTBeE.

Kpussie BTOoporo nopsiaka.

[ToBepxHOCTH BTOPOrO MOPSAIKA.

[IpuBeneHne KpUBBIX BTOPOIO MOPSAKA K KAHOHUYECKOMY BH]TY.

Cucremsl okpectHocTeil B R 1 Rn. Ipenen pynkuun.

OnnoctopoHHHe OkpecTHOCTU B R. O1HOCTOpOHHUE ITpeaebl.

[TocnenoBarenbHOCTD U €€ peaed.

TeopeMa 0 €eAIMHCTBEHHOCTH Mpe/erna.

[Ipenen cymMsl, mpou3BeAeHuUs, APOOH.

TeopeMsl 0 npejienax B HEpaBEHCTBAX.

HenpepsiBHOCTS (yHKIIMN. HenpepbIBHOCTD CI0XKHON (DYHKIIUH.

HemnpepsiBHocTh PyHKIIMN. HeoOxoauMble U TO0CTaTOYHBIE YCIOBUS HEMPEPHIBHOCTH B TOUKE.
Knaccudukanus n301poBaHHBIX TOUYEK pa3pbiBa CKAIIPHOU (GYHKIIUU CKATSIPHOTO apryMEHTa.
IlepBblii 3aMeyaTeNnbHbBINA MPEAET U €0 CIEICTBUS.
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42.
43.

44.
45.
46.
47.
48.
49.
50.

51.
52.

53.
54.

55.
56.
57.
58.

59.

60.
61.
62.

63.

64.
65.

66.

67.

68.
69.
70.

71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

BTopoii 3aMeuatenbHbIi Npeiell U ero CiaeACTBUS.

beckoneuno manelie. KauecTBeHHast 1 KOJTMYECTBEHHAs IIKAJIbI CPAaBHEHUSI OECKOHEYHO MaJIbIX.
beckoneuno Oonpmue. KauecTBeHHass W KOJWYECTBEHHAs LIKalIbl CPAaBHEHHUS OECKOHEYHO
OOJIBIIHNX.

ACHUMIITOTHI.

Hudbdepennmpyembie oTrodbpaxkenus. [IponsBogHas maTpuiia.

[IpousBoaHast CyMMBbI, TPOU3BEACHHUS, TPOOH.

[IpounsBoaHas cioxxuol ¢hynkuun. [Ipon3BogHas 0OpaTHON GyHKIIUH.

[IpounsBoagHas Mo HaMPABIEHUIO.

[Ipou3BoiHBIE BBICIINUX MOPSAKOB.

[IpousBonuas ¢yHKIUU 3amaHHON mapameTpuuecku. [IpousBonHas GyHKIUH, 3aJaHHON
HESIBHO.

['eomeTpuueckuii ¥ MEXaHUYECKHUI CMBICI POU3BOTHOM.

I'eomeTpuueckue npunoxenust npou3BoaHoi. Kacarenbnas u Hopmansb k kpuBoid. KacarenbHas
IUIOCKOCTh U HOPMaJIb K TOBEPXHOCTH.

Huddepennman. MuBapuanTHOCTH (hopMBI TiepBoTO Aud depeHnmana.

Hubdepennuansl BeICIUX TOPSIAKOB. JuddepeHnuanbl BeICIIHX MOPSIKOB CIO0XKHOU
GyHKIHH.

OcHoBHBIE TeopeMbl TU(hHepeHITNATHFHOTO CUUCIICHHUS.

Joctarounsie yciaoBus auddepeHInpyeMOCTH.

PackpeiTue Heonpenenennocreil. Teopema Jlonurans.

MonoTtonHble ¢yHKIHH. HeoOxonumble ycaoBUsI MOHOTOHHOCTHU. JlOCTaTOYHBIE YCIIOBUS
MOHOTOHHOCTH.

OkctpemyMbl. Heo6xoaumeble ycinoBus s3kcTpeMyMa. JlocTaTouHble yCIOBHS SKCTpeMyMa st
(GyHKIMH OHOM MMEPEMEHHOM.

DkctpeMyMmbl. JlocTaTouHble YCI0BUS SKCTpeMyMa (DYHKIUHU ABYX MEpPEMEHHBIX.

MeTto HaMEHbIINX KBAAPaTOB.

YcaoBHble 3kcTpeMyMbl. ['moOanbHble 3KcTpeMyMmbl. HaxoxxaeHue HaumOONbIIUX U
HAaVMEHBIINX 3HAYCHUM.

Brinykiabsie u BOrHyThble QyHKIUHU. JlOCTaTOYHBIE YCIOBHUSI BBINYKJIOCTH (BOTHYTOCTH)
GyHKIHH.

[TepBooOpasnas. Heonpenenennsiit uaterpasi. OCHOBHBIE CBOIMCTBA.

3amMeHa epeMeHHBIX B HEONPEIeJICHHOM UHTErpaje, MojaABeieHue mo 3Hak AuddepeHnuania,
WMHTETPUPOBAHUE TI0 YACTSM.

Briuncnenue ompeneneHHoro uHrerpaia. MHrerpan xkak QyHKLIHS BEpXHEro mpejaeia.
®opmyna HeroToHa - JleitOuuna. HTErpripoBaHue Mo 4acTsSM W 3aMEHa MEPEMEHHBIX B
OTpe/ieIEeHHOM UHTErpase.

HecobcTtBennbie mHTErpansl 1-ro poaa (Ha HEOTPAHMYEHHOM MPOMEXYTKe). TeopeMsl
CpaBHEHHSI.

Hecob6cTBeHHbIe MHTETpabI 2-TO poja (0T HeorpaHWYeHHBIX (PyHKIU). TeopemMbl cpaBHEHHS.
[Ipunoxxenus onpeaenéHHOro UHTErpasa.

KpaTtHbie uHTErpasbl, MOBTOPHBIE HHTETPAJIbI, BBIYUCICHUE KPATHBIX HHTErPajOB CBEJICHUEM K
MOBTOPHBIM.

3aMeHa MepeMeHHBIX B KpaTHbIX HHTerpanax. [lonspHas, chepuueckas U HUIUHIpPUUYECKAsS
CUCTEMbI KOOPAHMHAT.

KpuBonuHeiiHble HHTErPAJIBI.

TloTeHnuanpHEIE TOJIS.
3anaun npuBoaALMe K AU PepeHnanbHbpIM YpaBHEHUSIM.

Juddepennnanbable ypaBHEHUS C pa3IesSIOUIMMUICS IEPEMEHHBIMU U CBOJISIINECS K HUM.
Opnnopoausie AuddepeHnnaIbHble ypaBHEHUS U CBOJSALINECS K HUM.

Jluneninbie nuddepeHnuanpabie ypaBHeHus, 1uddepeHnnansapie ypaBHeHH bepHyn.
VYpaBHeHue B MOTHBIX AuddepeHInanax.

Juddepennunanbable ypaBHEHHUS BBICIIUX MOPSIIKOB, AOMYCKAIOUINE TOHMKEHNE OPSIKA.
Jluneiinble nuddepeHuanbHbIe YpaBHEHHS! BBICIINX MOPSAIKOB.

Teopema 0 HaOKEHUU PELICHUM.

CBOICTBA YaCTHBIX PEUICHUN TMHEHHOTO OJTHOPOIHOTO Au(dHepeHITNaTLHOTO YPaBHCHHUS.
Onpenenurens BpoHCkoro, ero cBoCTBa U MPUMEHEHHUE.
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dyHmaMeHTalbHasl CHCTEMa PEMICHUN JMHEWHOTO OJHOPOAHOrOo Aud@epeHInanbLHOTO
ypaBHEHHUS, €€ CBS3b ¢ onpeaenuteneM BpoHckoro.

Teopema o Buae 00IIETO PEIICHHS IMHEMHOTO OAHOPOAHOTO MU PEpEeHIINATBHOTO YPaBHEHUS.
Teopema o cTpyKkType 00IIero peneHus JUHEHHOTO HEOAHOPOAHOTO TuddHepeHIInaTBLHOTO
YpaBHEHHS.

Haxoxnenue pemieHus JUHEHMHOro OJHOpPOAHOro AuddepeHnHuaIbHOTO YpaBHEHHUS C
MMOCTOSTHHBIMH KO3 (HUITMEHTaMH.

Pemenne nuHelHOro HEOJHOPOAHOTO AN (dEepeHInaIbHOTO YpaBHEHUSI METOJAOM BapHaluu
MIPOU3BOJIBHBIX MOCTOSIHHBIX.

Pemienue nuHeiiHOro HEOAHOPOAHOTO AUGDPEpeHIINaTbHOTO yPaBHEHUS C MOCTOSHHBIMHU
K03 puImeHTaMu ¢ IPaBoil YacThIO CIEIUATBLHOTO BUIA.

Cucremsl nudpepeHIaTbHBIX YPaBHCHUM.

Pemenre 0HOPOIHBIX CUCTEM JIMHEWHBIX NU(PepeHInaIbHbIX YPaBHEHUN C MOCTOSHHBIMU
koa(purmeHTamu.

Penienne HEONHOPOAHBIX CUCTEM JMHEHHBIX AU depeHIUaNbHBIX ypaBHEHUH (METO.I
BapHalllK MOCTOSHHBIX).

Uucnossie psanbl. CXOOQUMOCTh YUCIOBBIX PsiA0B. AOGCOMIOTHAS U YCIOBHAS CXOAMMOCTH
YHUCJIOBBIX PSIIOB.

[Ipu3naku cpaBHEHHs A0COTIOTHOM CXOIMMOCTH YHCIIOBBIX PSIIOB.

[Ipusnaku amambepa aOCOMOTHON CXOIUMOCTH YHCIIOBBIX PSJIOB.

[Ipusnaku Kommm aGCoMOTHON CXOIUMOCTH YHCIIOBBIX PSIOB.

3nakouepenytonuecs psaabl. [Ipu3znak JIeiOHMIIa CXOAMMOCTH 3HAKOYEPETYIOITUXCS PSIOB.
OyHKIMOHANBHBINA psaf. O6macth cxoqumoctu. OnpeaesieHne paBHOMEPHON CXOAMMOCTH.
Crenennoii psia. Teopema AbGerns.

CBs13b K03 (HUIIMEHTOB CTETIEHHOTO PsiJia C €T0 CYMMOM.

OpToroHaibHbIC CUCTEMBI ()YHKITHA.

Psag @ypee.

9.1.3. [IpuMepHBIii NepevYeHb BONPOCOB /ISl YCTHOTO ONpoca / codece10BaHUs

[ToHATHE KOMIUIEKCHOTO YUCIIA U ero n300pakeHue Ha MiI0CcKocTH. Pasnnynbie GopMbl 3anucu
KOMIUIEKCHBIX 4uces. Onepanuy HajJ KOMIUIEKCHBIMHU yuciaMu. OCHOBHAs TeopeMa anreOphl.
Teopema besy. Paznoxxenne MHOrowieHa Ha MHOKUATEIIH.

[TonsTue uncnoBoil Matpuubl. CnenuanbHbele BUIbI MaTpull. [leficTBUS HaJl MaTpULIAMHU U UX
coiictBa. IlepectanoBku. Ilonsatue ompenenurens nopsaka n. CeoiictBa. MuHOp u
anredpandeckoe aonoysiHeHue. Brrunciaenue onpenenuteneir. OOpaTHas Marpuna. Pemenue
MaTPUYHBIX YPaBHEHUII.

Onpenenenue MaTeMaTH4eCKOW CTPYKTypbl. [IpuMepbl MaTeMaTHUECKHX CTPYKTYD.
Onpenenenue JIHMHEWMHOro npoctpaHcTBa. JIMHENHO 3aBUCHUMBbIE U JIMHEMHO HE3aBUCUMbIE
cucteMbl BeKTOpoB. Panr marpunsl. Teopema o 6azucHom muHOpe. basuc, pazmepHocTh
JMHEWHBIX TpocTpaHcTB. 3oMopdu3M MMHEHHBIX pocTpancTB. [loanpocTpaHcTBO THHEHHOTO
IpocTpaHcTBa. Merpudeckue CTpyKTypbl. Merpudeckue npocrtpancTBa. HopmupoBaHHBIE
npoctpancTBa. [IpocTpancTBa co ckansipHbIM npousBeneHueM. [lepexos ot 6a3uca k 6aswucy,
npeoOpa3oBaHUe CUCTEM KOOPIMHAT.

[Tonatue cucteMbl TUHEHHBIX anredpandeckux ypasHeHuid. Kinaccugukanus cucrem. Teopema
Kponekepa-Kanemnmu. Pemenne onpeneneHHpix cucteM. MaTpUyHbIi cr1oco0 peIieHus CUCTEM
nuHelHbIX ypaBHeHu. Meton Kpamepa, meron ['aycca. Pemenue HeonpeneneHHbIX CUCTEM.
OnHOpOHBIE CUCTEMBI TMHEUHBIX YPaBHEHUH.

®yHk1uu, otrobpaxkenusd. JInHeitHslil oneparop u ero marpuna. O01acTe 3HaUYEHUN U paHT
JIUHENHOro omneparopa. JledcTBuUsA HajJ JMHEHHBIMHU omneparopamu. MHBapuaHTHBIE
noanpoctpancTBa. CoOCTBEHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO oreparopa.
Jluneiinble, OMIMHEIHBIC U KBaPAaTHUHBIE (DOPMBI.

OcHoBHBIE 3a/1auu aHaIUTU4YECKON reomeTpun. [loHATHA ypaBHEHHMI KPUBOM U MOBEPXHOCTH.
[exapTtoBa cucrema koopauHaT. KpuBoinHelHbIE CHUCTEMBI KOOpAMHAT (IOJspHAs,
HUIMHIpUYecKas u cpepudeckas). KpuBblie U MoBepXHOCTU MepBOTO nopsiaka. Kpussie u
IIOBEPXHOCTU BTOPOTO MOPSAIKA.

MHoxecTBa U onepaluu HajJ HUMU. BemecTBeHHBIEe yucia U UxX cBoiicTBa. CHUCTEMBI
okpecTHOCTeH B R 1 n-MepHOM apudmeTnyeckoM npocTpancTse. OQHOCTOPOHHHE OKPECTHOCTH
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[Tonsitue pyHkIMHU, ciocoOwl 3aganus GyHKIMH. YacTHbIE Kacchl oToOpaxkeHuid. Kommosurus
dbynkuuii. CnoxHas u oOpatHas ¢yHknuu. [lociaenoBaTenbHOCTh U ee mpeaen. [Ipenen
¢bynkuun. Teopemsl o npenenax. Heonpenenenuvie BoipakeHus. HenmpepbslBHOCTh GyHKIIHH.
Knaccudukamus Touex pa3pbiBa 1eHCTBUTEIbHO3HAYHONW (DYHKIIUM OJHOTO JIEHCTBUTEIBHOTO
aprymenTa. [lepBblii 1 BTOpOil 3ameyaTesbHbIe TPEAEIbl U UX CIEACTBUS. beCKOHEeUHO Masibie U
O0eckoHeYHO Oosbire GyHKIMU. ACUMITOTHI Tpadrka QyHKIHH.

Huddepenmupyemsbie oTroopakenus. CTpoeHne Mpou3BOAHON MaTpuilbl. HekoTophie cBolicTBa
MpOU3BOAHBIX. Tabmuma mpou3BOAHBIX. [Ipou3BomHAsT CIOXKHOW M 0OpaTHON (QYHKITHM.
[IpousBoanas GyHKIUN, 3aJaHHBIX MapaMeTPUUYECKU U HEeIBHO. [Ipou3BOAHBIE BBICHIUX
nopsankoB. uddepennman ¢dynkuuu. MupapuantHocts ¢popMbel nepBoro auddepennnana.
OcHoBHBIE TeopeMbl nuddepeHIInaTIbHOTO UCUYHUCICHHUS (PYHKIIMH OJHON TEpPEeMEHHOM.
Hocrtatounsie ycioBus auddepeHupyeMocTd QyHKIUU OJHOW U MHOTUX NEPEMEHHBIX.
Huddepennuansl Beicux mopsakoB. JuddepeHnupyeMocTh 1 aHATUTHIHOCTh (QYHKIIUU
KOMIUIEKCHOTO MTEPEMEHHOTO.

Packpritie Heonpenenennocteid. Teopema Jlonutans. MoHOTOHHBIE (DYHKITUN. DKCTPEMYMBI.
VYcnoBHbIe 3KkcTpeMyMbl. ['To0anpHbIe SKcTpeMyMbl. HaxoxkieHne HauboabIIuX 1 HAUMEHbBIIINX
3HaueHui. [locTaHOBKM 3a7a4 JIMHEWHOI'O, HEJIMHENHOTO, KBAJPATHYHOIO, BBIMYKJIOrO
MPOTPaMMHUPOBAHMIA.

[TepBooOpaznas. Heonpenenennsiit uaterpan. OCHOBHBIC CBOWCTBA. Tabnuila MHTETPAJIOB.
3amMeHa NMepeMEeHHbIX B HEONPEIeIEHHOM MHTerpae, MoABeAeHue o 3Hak auddepeHnuania,
MHTETpUpOBaHUE MO YacTsaM. MHTerpupoBaHue panuoHanbHbIX GyHKIUN. UHTerpupoBanue
NPOCTEUIINX HUPPAUMOHAIBHOCTEH U BBIPAXKEHUM, COJAEPKAIMUX TPUTOHOMETPUUYECKHUE
GyHKIHH.

OnpenenieHHBIN UHTETPal U €ro CBoMCTBA. Beruucnenue onpeaeneHHoro uaterpaita. Marerpan
Kak (GyHkius BepxHero npeaena. opmyna Hetorona - JleitOuuia. MHTETpHpOBaHUE 10 4acTsIM
U 3aMEHa NepeMEHHBIX B onpeieeHHOM unrerpaine. HecoOcTtBenHble nHTErpasisl 1-ro pona (Ha
HEOTpaHWYEHHOM IpoMexyTke). HecoOcTBeHHBIE MHTErpalibl 2-r0 pojia (0T HEOTpaHMUYEHHBIX
byHk1uit). BeisicHeHHe cXOAUMOCTH HECOOCTBEHHBIX MHTETPAIOB MCXOJs U3 ONpEeaeTIeHUs.
TeopeMbl cpaBHEHUS.

KpaTtHbie uHTErpasbl, MOBTOPHbBIE HHTETPAJIbI, BBIYUCICHUE KPATHBIX HHTErPAIOB CBEICHUEM K
MOBTOPHBIM (Teopema DyOuHM). 3aMeHa MEPEMEHHBIX B KpAaTHBIX UHTETpaiax. KpuBoauHelnHbIe
HHTETpaJIbl.

[Tonatue nuddepenumansHoro ypaBHeHus. YacTHoe, obmiee, ocoboe pemeHus
nuddepeHnuanbHOro ypaBHEHHUS. 3ajgaya O BbBIJACIECHHUU KOHKPETHOTO pEIIeHHUs
nuddepeHnanbHOro ypaBHeHus (3agada Komrm, MHOTOTOYEUYHBIE W KpaeBbIe 3aJauM).
VYpaBHEHUSI C pa3aensiOUMUCA NepeMeHHbIMU. OmHOpOoaHbIE ypaBHEeHUs. JInHElHHBbIE
ypaBHEHUs, ypaBHeHUs1 bepHyiin, ypaBHEHHS B MOJHBIX AuddepeHunanax. Y paBHeHHs n-To
nopsiaka. Kimaccwl ypaBHEHUI, TOMYyCKAIOMNX NOHMKEHUE NopsaKka. JIMHeiHbIe ypaBHEHUS N-TO
nopsinka. Cucremsl aAuddepeHnnanbHbIX ypaBHeHnH. CHCTeMBbl TUHEHHBIX TUdPepeHITHATBHBIX
ypaBHEHHUH. DJIEMEHTHl TEOPUU YCTONYMBOCTHU. Y PAaBHEHHS B YACTHBIX MPOU3BOAHBIX MEPBOIO
nopsiika. IJIEMEHThI PA3HOCTHBIX YPAaBHEHUM

Yucnoseie psapl. CXOOUMOCTh U cyMMa psiga. AOGCONIOTHAS W YCJIOBHAsT CXOJUMOCTb.
HeoOxoauMmplii mpu3Hak cxoauMocTH. CBOMCTBA a0COMIOTHO CXOMSIIUXCs psanoB. [IpusHaku
a0COJIFOTHOM CXOUMOCTH. 3HaAKOUYEepeayIomuecs psiabl, mpu3Hak Jleitoauna. OyHKIIMOHATBHBIE
psanbl. O6macTs cxonumoct. PaBHOMepHas cxonumocTts. [Ipu3nak Beiepmrpacca. CBoiicTBa
paBHOMEpHO cxosmmxcs psagoB: Crenennsie psaabl. Teopema Abens. Psn Teitnopa.

OyHKIMOHAIbHBIE MPOCTPAHCTBA. beckOHEYHOMEpHBbIE THUIBOEPTOBHI MPOCTPAHCTBA.
OpToroHanbHble CUCTEMBI B THIHOEPTOBBIX MPOCTPAHCTBAX U psAbl Dyphbe MO HUM.

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

KommiekcHble yncia u 1eHCTBUS HaJl HUMH.

Anrebpa reoMeTpUYECKHUX BEKTOPOB.

Jluneiinas anreOpa.

KpuBble 1 MOBEpXHOCTH NEPBOTO U BTOPOT'O MOPSIIKOB.
HuddepenunanbHoe UCUUCITCHHUE.
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CeYXNANRE DD =

Hekotopsie npunoxxenus quddepeHnanbHOr0 HCHUCICHNUS.
[Toasenenue nox 3Hak quddepenHnuana.

Heonpenenennsiii HHTErpaI.

OnpeneneHHblil 1 HeCOOCTBEHHBIE HHTErPabl U UX MPUIIOKEHUSI.
KpaTHble uHTEerpasibl U UX NPUIOKEHHUS.

Juddepennnanbapie ypaBHEHHS TIEPBOTO MOPSIKA.
Juddepennmanbapie ypaBHEHHS BBICIINX MOPSIKOB.

Cucremsl nudpepeHIanIbHBIX YPaBHCHUM.

UYucnoBsle U GyHKIIMOHATIBHBIE PSI/IbI.

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

KomruiekcHble uncna 1 JeHCTBUS HaJl HUMU

JelicTBus Hag MaTpULIAMHU

Beruucnenue onpenenurenen

OO6partHas maTpuia. Pemenre MaTpU4HbIX YpaBHEHUI

JIuneliHbIE IPOCTPAHCTBA U IOAIPOCTPAHCTBA

JIuneliHas 3aBUCHMOCTD U HE3aBUCUMOCTb CUCTEM BEKTOPOB. PaHT MaTpULbl
[Tepexon k apyromy 6aszucy. OpToroHaau3amus CUCTEM BEKTOPOB

Anrebpa reoMeTpUYECKHX BEKTOPOB

Pemenue onpeaenéHHbIX CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUH
Pemenue HeonpenenEHHBIX CUCTEM JTMHEWHBIX aNreOpandyeckux ypaBHEHHUH
Oyukuuu (4 kiacca, komrnosunus, 061actb). J{pobHo-panmonansubie GyHKIKU. PaznoxeHnue Ha
CYMMY MPOCTEHIINX ApoOeit

. JInnelnbli oneparop. Marpuia JTMHERHOTO OllepaTopa.
13.
14.
15.
16.

CoOcTBeHHbIE YKclia U COOCTBEHHBIE BEKTOpa JIMHEHHOTo oniepaTopa. KBaapaTuunsie hopmbl
KpuBble 1 MOBEpXHOCTH NIEPBOTO MOPSIKA

KpuBble 1 MOBEpXHOCTH BTOPOTO MOPSIIKA

YucnoBele U BEKTOpHBbIE mocienoBarenbHocTU. IIpenen mocinenoBarensHocTH. IIpenen
byHKUIMN.

3amMeyvaresnbHbIe IPEeIbl U UX CIEACTBUS.

HenpepsiBHOCTh QyHKIMu. Kinaccugukaius Touek pa3pbIBOB BEIIECTBEHHO3HAYHOM CKaIIPHOM
(YHKINHU BEIIECTBEHHOTO CKAJISIPHOTO apryMEeHTa.

CpaBHeHHE 0ECKOHEYHO MaIbIX U 0€CKOHEYHO OOJBIIMX BEIIECTBEHHO3HAYHBIX CKAJISPHBIX
(YHKUIMI BEIIECTBEHHOTO CKAJISIPHOTO apryMeHTa.

[Toustus nudpdepeHuupyemMoid (GyHKIUUM U NPOM3BOAHONW MaTpuibl. TexHuka
TuQGepeHIIMPOBAHUS CKASPHBIX (DYHKIIMNA CKAIAPHOTO apryMeHTa

[TpousBogHas matpuna. TexHuka nuddepeHupoBaHUs BEKTOPHBIX (QYHKIMI CKaISIpHOTO
aprymenTa. TexHuka audepeHIINpOBaHNs CKAISIPHBIX U BEKTOPHBIX (YHKIUNH BEKTOPHOTO
apryMeHTa.

[Tpon3BoIHBIE BBICHIMX MOPSIKOB

JuddepenunpoBanue napaMeTpudeck U HESIBHO 331aHHBIX (DYHKITHIA.

Huddepenmman.

IIpaBuno Jlonurans

OKcTpeMyMbl QYHKIIMA MHOTHX HEpPEMEHHBIX. YCJIOBHBIE 3KcTpemyMbl. Hanbomnpuiee u
HaMMEHbIIIEe 3HAYCHUS

[TonBenenue nox 3Hak auddepennnana. [Ipocreiimue npeodpazoBaHus MOABIHTEIPAIBLHOTO
BBIPAKECHUSI.

WuTerpupoBanus 1o yactsaM. MIHTerpupoBaHue palloHaNbHBIX Apo0eit

WHTerpupoBanue UppaluoHAIbHOCTEN. IHTErpupoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUN
Brruucienue onpeaeneHHOro MHTerpaa.

Heco6cTBeHHBIE HHTErpaJIbI IEPBOTO M BTOPOTO POAA.

Brrunciienue JBOMHBIX UHTETPAIOB

Beluncienue TpoHHbBIX HHTErPAJIOB.

3amMeHa epeMeHHBIX B KPaTHBIX HHTErpaiax.

KpuBosinHeliHbIe HHTErpalibl IEPBOro ¥ BTOporo poza. [lorenmman moss.

Juddepennmanbaple ypaBHEHUS IEPBOTO MOPSIIKA, Pa3pelIEHHbIE OTHOCUTEIBHO MPOU3BOIHON
(ypaBHEHHS C pa3leNsAIOMHUMUCS MEPEMEHHBIMH, OJHOPOJHBIE YpaBHEHUs, JIMHEHHBIE
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ypaBHEHUs, ypaBHCHUSI bepHyIu, ypaBHEHUS B MOMHBIX AuddepeHimanax).
VYpaBHEHHUS BBICIINX, OMYCKAIOIINE MOHMKEHUE TTOPSAKa.

Jluneitnbie nuddepenHuanbHbe ypaBHEHHS BBICIINX TOPSAIKOB

Cuctembl nudPpepeHIATBHBIX YPAaBHCHHM.

VYpaBHEHHSI B YaCTHBIX MPOU3BOIHBIX MEPBOTO MOPAIKA

VY CTOMYMBOCTH 1O IEPBOMY MPUOITMKEHHUIO

Yucnosele psiabl

@OyHKIMOHAIBHBIE PSIbI

Crenennbie psanbl. Paabl Teinopa

Psanwr @ypre.

9.1.6. IlpuMepHbBIii NepeYyeHb TeM JIsl KOHCIIEKTOB CAMOINOATO0TOBKH

Anrebpa reoMeTpUYECKUX BEKTOPOB

CaoiicTBa onpenenurenei (C J0Ka3aTeIbCTBAMH)

KpuBble ¥ MOBEPXHOCTH NEPBOrO MOpsiaKa (YypaBHEHHE MPSIMOM Ha INIOCKOCTH, YpaBHEHHUE
IUIOCKOCTH, ypaBHEHHE IPSMOI B IPOCTPAHCTBE)

AdduHHBIE TPOCTPAHCTBA

Metpuueckue mpocTpaHCTBa

OproroHanu3anus CUCTEMbl BEKTOPOB

[IpeoOpazoBaHus CUCTEM KOOPAUHAT

JIuneitHble GOPMBI

Kpussie BTOporo nopsijika (3jUIMIC U €ro YaCTHBIN CiIydail OKpY>KHOCTb, rurepooa, napadosa)
[ToBepxHOCTH BTOPOTO MOPSIIKA

OcHOBHBIE 3JIEMEHTapHbIE (DYHKIIH

@OyH1aMeHTaIbHBIE TOCIIEA0BATEIFHOCTH, TOJHOTA MIPOCTPAHCTBA

3aMeyaresnbHbIe MPEaeIIbl U UX CIIEACTBUS

beckoHeyHO Mainble 1 OECKOHEYHO OOoJbIINe (PYHKIMH, NX KaUeCTBEHHBIE U KOJIMYECTBECHHBIE
CPaBHUTENbHBIC XapaKTEPUCTUKU

Acumnrotsl rpaduka GyHKIUN

Talnuiel MPOU3BOAHBIX U JU(PepeHIINaIoB

IIpon3BoaHas 110 HAIIPABICHUIO

I'eomeTpryeckuii ¥ MEXaHUYECKUI CMBICIIBI IIPOU3BOIHON

I'eomeTprueckue NpUIOKEHNs POU3BOIHON

®opmyna Teinopa

MoHoTOoHHbIE (PYHKIIH, KPUTEPH MOHOTOHHOCTH (DYHKIIMU

MeTo HaUMEHbBIINX KBAAPaTOB (C JOKA3aTeIIbCTBOM, YTO HailICHHbIC 3HAUECHUS ONPENEIISIOT
r7100aTbHBI MUHHMYM)

Brimykibie ¥ BOTHYThIE (DyHKITUH

[TonmHoe uccnenoBanue GyHKIUU U MOCTPOEHHUE Ipaduka

Tabnuia uHTErpaIoB

[TpubnmxEHHOE BBIUMCIIEHUE ONPEAETIEHHOTO HHTETpajia

I'eomeTprueckue NpUIOKEHNS ONPENCIEHHOIO UHTETpala

I'eomeTprueckue NpUIOKEHHsI KPATHBIX HHTETPAIOB

Brluncnenne KpUBOJIMHEWHBIX MHTEIPAJIOB MEPBOTO M BTOPOTrO POJa, MOTEHIHATbHOCTD
BEKTOPHOTO MOJIS

Tabnuua no Tunam nuddepeHnuanbHbIX YpaBHEHUH IEPBOTro MOpsIKa

[TpubnuxeHHble METOABI perieHus 1updepeHInalIbHbIX YPaBHEHHUH

Tabnuna nmo tTunam aup@epeHnanbHbIX YPaBHEHUN BBICIIMX MOPSAKOB, AOMYCKAIOIINX
MOHMKECHUE TTOPSIKa

CucteMbl TUHEWHBIX U (hEepeHITNaTBbHBIX YPaBHEHUHA

Y CcTONUMBOCTD IO IEPBOMY MPUOIMKEHUIO

PasnoctHble ypaBHEHUS

Tabnuua paznoxeHuit 1ecATH OCHOBHBIX (pyHKIU B psii MakinopeHa

[TpunoxeHus CTETEHHBIX PSI0B

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliieil caMoCTOsSTEIbHOE MBIIIICHUE
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CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jlis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLCHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSl 1 WHBAJINJIOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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