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CornacoeaHa Ha noptane N2 78860



CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

AKTyanu3upoBaHbl pa3/esbl (TeMbl) JUCHUILTUHBI (Tabnuma 5.1);
AKTyanu3upoBaHO cofepx aHue TaOnuLbl 5.2;
AKTyanu3upoBaHO cofiepxaHue Tabnuibl 5.3;
AKTyanu3upoBaHO cofepxKaHue TaOnullbl 5.6;
AKTyanu3upoBaHO cofepxaHue Tadnuusl 9.1;

AKTyaHI/I3I/Ip0BaHBI THUIIOBBIC OLICHOYHBLIC MAaTCPHAJIbI. 3aMeHEeHBI TECTOBLIC 3a/1aHU B ITYHKTC
9.1.1.

SN hE PN =

AKTyanu3upoBaHHas pabouas mporpaMma pacCMOTpeHa U oJo0peHa Ha 3acegaHuM Kadeapbl
Marematuku, npotokos Ne 2 ot «16» 09 2024 r.
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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 aHATUTHYECKOTO, AITOPUTMUYECKOTO U JIOTUYECKOTO MBIIICHUS CTYIEHTOB.

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).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEH U HampaBieHui (general
hardskills — GHS).

HNunexce nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 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

METOJ0B MaTEMAaTUYCCKOI'O
aHajIn3a U MOACITUPOBaHUA

MMPUMCHATH MaTEMAaTUKU, (bHSI/IKI/I, METOAbI MAaTEMATUKU
CCTCCTBCHHOHAYYHBIC U BBEIYUCIIUTEILHON TEXHUKHA U

0011IeNH)KEHEPHBIC MIpOrpaMMHUPOBaHUS

3HAaHMS, METO/IbI OIIK-1.2. YMmeeT YMeeT npuMeHsITh MaTeMaTHYECKUE METO/IbI
MaTeMaTu4eCKOTO [UIAHUPOBATH U MIPH peleHnH PO ECCHOHAIBHBIX 3a1a
aHaju3a u dbopmyupoBaTh 3a1a41

MOJCIIMPOBaHHUAA, HCCJIEIOBAHUS, pEIIaTh

TCOPCTUUCCKOTO U CTaHIapTHbIE

SKCICPUMCHTAIBHOI'O npodeccuoHanbHbIE 3a/1a4H C

HUCCIICA0OBAaHUA B MIPUMEHEHUEM

PO(hECCHOHATBHON €CTECTBEHHOHAYYHBIX U

ACATCIILHOCTH 00IIIeNH)KEHEePHBIX 3HAHUH,

npodeccuoHaNBHOM
NESITeTIbHOCTH,
MaTEeMaTHYECKOTO
MOJICIMPOBAHUS Pa3TMYHBIX
IPOLIECCOB

OIIK-1.3. Bnaneer HaBblkamu | Bianeer mareMaTndeckum anmnapaToM,
TEOPETUYECKOTO U UCTIOJIb3YEeMBIM IIpU pazpaboTke
AKCIEPUMEHTAIBHOIO MaTEMaTUYECKUX MOJEINIEH B

UCCIIEIOBAaHUS OOBEKTOB npodecCUOHATIBLHOM 1eATEIbHOCTH

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM TUCHUILIMHBI B 32Ye€THBIX eIMHUIAX C YKAa3aHHEM KOJIHYECTBA aKaleMHYeCKUX YacoB,

Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM

U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBISAET 12 3aueTHBIX eIuHuIl, 432 akaJeMUIeCKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 110 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOI nesTeNbHOCTH
4qacoB |1 cemectp|2 cemecTp

KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 228 114 114
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 100 50 50
IIpaxkTHueckue 3aHATUS 128 64 64
CamocrosiTeibHas padoTa 00y4aomuXxcs, B T.4. KOHTAKTHasI 132 66 66
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npernoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 38 20 18
[ToaroToBka Kk KOHTPOJIBHOM paboTe 45 23 22
Hanucanue koHCIIEKTa CaMONOArOTOBKH 49 23 26
IToaroroBka u capaya JxK3aMeHa 72 36 36

OO0mas Tpy10eMKoCTh (B 4acax) 432 216 216

Oo0mas TpynoemMkocTh (B 3.e.) 12 6 6

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI YYCOHOH J€ITEIbHOCTH

Jlek. Bcero gacos
Ha3Banus pa3nesnoB (TeM) TUCIUTIIUHBI 3aH., Hpak. | Cau. (6e3 PopmHpyembie
g | 3aH. pab., g sksamena) KOMITCTCHITH
1 cemecTp
1 DrieMeHThl TEOpUU MHOXKECTB 2 - 2 4 OIIK-1
2 KoMIuIeKkCHEIE YHciia U TEUCTBUS Hal 2 2 5 9 OIIK-1
HUMH. MHorowieHsl. KopHu MHOro4seHa.
3 DneMeHTBI TEOPUU MATPUL U 5 7 7 19 OIIK-1
OIpEACIUTENEH.
4 MaTtemMaTU4YEeCKUE CTPYKTYPhI 8 10 9 27 OIIK-1
5 CucTteMbl JIMHEWHBIX alreOpandecKux 6 6 5 17 OIIK-1
YpaBHEHUH.
6 OYHKIMY B IMHEHHBIX IPOCTPAHCTBAX. 7 6 6 19 OIIK-1
7 DneMeHThI TEOPUH KPUBBIX U 5 7 9 21 OIIK-1
MIOBEPXHOCTEM.
8 DJIeMEHTBI TEOPUU MIPEETIOB. 5 12 8 25 OIIK-1
9 DnemenTs! AUQHEpeHIInaTHLHOTO 7 10 8 25 OIIK-1
VCYMCIICHUS.
10 Ipunoxenus qudpepeHnnarbHOro 3 4 7 14 OIIK-1
UCUMCIICHUS
Uroro 3a cemectp| 50 64 66 180
2 cemecTp
11 HeomnpeneneHHslil HHTETpaJL. 6 8 12 26 OIIK-1
12 OnpeneneHHbIil HHTErpal. 6 8 12 26 OIIK-1
HecoOcTBeHHBIE HHTETPATHI.
13 MHTerpanbHOe UcuuciieHne QyHKIui 8 12 12 32 OIIK-1
MHOT'MX MEPEMEHHBIX.
14 DnemenTs Teopun TUGGepeHITHATBHBIX 18 24 14 56 OIIK-1
YpaBHEHHUH.
15 DnemMeHTbI TEOpUU PSAIOB 10 10 13 33 OIIK-1
16 DnemMeHTh rapMOHNYECKOTO aHAIU3A. 2 2 3 7 OIIK-1
Hroro 3a cemectp| 50 64 66 180
Utoro| 100 128 132 360

5.2. Conep:xanue pa3enoB (TeM) TUCHHIIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JIEKIIHUSIM) PUBEICHO B Ta0ywHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCIUTIINHBI (B T.U. 11O JCKITHSIM)

TpynoemkocTb
HazBanus paznenoB | Coaepskanue pa3nenoB (TeM) TUCHUTLTAHEI (B (eKIHOHHbIE dopmupyembie
(TemM) MUCTIMIUTAHBI T.9. 10 JICKITHSIM ) KOMIIETEHIINU
3aHATHA), U
1 cemecTp
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1 DnemeHThl TEOpUU
MHOXECTB

MHoxecTBa U Onepanuy HajJ HUMHU.
BemecTBeHHbIe 4ncia ¥ UX CBOMCTBA.
Cucremsl okpecTHOCTEH B R 11 n-mepHOM
apu(METHYECKOM IPOCTPAHCTBE.
OaHOCTOPOHHUE OKPECTHOCTH B R.

OIIK-1

Htoro

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

[ToHsITHE KOMILIEKCHOTO YKCIIa U €r0
n300pakeHNe Ha TIOCKOCTH. Pa3nuuHbie
(hOpMBI 3aITMCH KOMITJIEKCHBIX YHCETI.
Onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH.
OcHoBHast TeopeMa anredpsl. Teopema besy.
Pa3noxeHnne MHOrouieHa HA MHOKUTEIH.

OIIK-1

HUroro

3 DeMeHTBI TeOpuHn
MaTpHIl U
OnpeaeIuTeNeH.

[TonsiTue yncnoBoit Marpuibl. CrienuagbHbIE
BUIbI MaTpull. JIeiCTBHS HAJl MaTpULIAMU U
ux cBoiictBa. [lepecranoBku. [lonsitue
onpeaenuTens nopsaka n. Croiictea. MuHop
1 anreOpandecKoe JOTOTHEHHE.
Brruucnenue onpenenureneii. O6parHas
Martpuiia. PereHre MaTpuyHbIX YPaBHEHUM.

OIIK-1

Hroro

4 MaremMaTu4decKkue
CTPYKTYPbI

Onpenenenne MaTeMaTHYECKON CTPYKTYPBHI.
[Ipumepbl MaTeMaTUYeCKUX CTPYKTYD.
Onpenenenne TMHEHHOTO MPOCTPAHCTBA.
JInHenHo 3aBUCHMBIE U JIMHENHO
HE3aBHCHUMBbIE CUCTEMBbI BEKTOpPOB. PaHr
MaTpulbl. Teopema o 6a3MCHOM MUHODE.
bazuc, pasMepHOCTb JIMHENHBIX
npoctpancTB. M3oMophu3M THHEHHBIX
npoctpaHcTB. [lognpocTpaHCTBO JIMHEMHOTO
IIPOCTpaHCTBA. MeTpudecKue CTPYKTYPHI.
Mertpudeckre NpoCTpaHCTBA.
HopmupoBanHsle TpoCTpaHCTBA.
[IpocTpaHcTBa CO CKAISIPHBIM
npousBeaeHueM. [lepexon ot 6asuca K
0asmucy, mpeodpa3zoBaHre CHCTEM KOOPIMHAT.

OIIK-1

Htoro

5 CucrteMbl JIMHEUHBIX
anredpandecKux
YPaBHEHHUH.

[TonsATHE CHCTEMBI JIMHEMHBIX
anreOpandecKux ypaBHEHUH.
Knaccudukanus cucrem. Teopema
Kponekepa-Kanemu. Pemenne
OIpeJIeIEHHBIX CUCTEM. MaTpUyHbIi C110CO0
pELICHUS CUCTEM JIMHENHBIX YPABHEHUMN.
Meton Kpamepa, metop 'aycca. Pemenue
HeolnpeAeleHHbIX cucteM. OaHOpOHbIE
CUCTEMBI JINHEWHBIX YPABHEHUM.

OIIK-1

HUroro
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6 OyHKIMH B
JIMHEWHBIX
MIPOCTPAHCTBAX.

®yHKuMH, oToOpaxeHus. JInHeHbII
oneparop u ero marpuna. O61acTh 3HaYCHUH
U PaHr JUHEHHOTOo oneparopa. [lenicTeus Hax
JIMHEHHBIMU oneparopamu. MIHBapuaHTHbIE
noanpoctpancTBa. COOCTBCHHBIE YHCTIA U
COOCTBEHHBIE BEKTOPbI JINHEHHOTO
orepatopa. JIuHeitHble, ONTMHEHHBIE 1
KBa/IpaTU4HbIE (POPMBI.

OIIK-1

Htoro

7 DneMeHTBl TEOpUU
KPHBBIX
IIOBEPXHOCTEH.

OcHOBHBIE 337ja41 aHAIUTUYECKON
reoMmeTpud. [loHATHSA ypaBHEHUN KPUBOU U
IIOBEPXHOCTHU. JlekapToBa cucTeEMa
KoopauHaT. KpuBonnHelHHbIE CHCTEMBI
koopauHat. [TonspHas, chepuueckas u
LUJIUHIPUYECKUE CUCTEMBI KOOPAUHAT.
3anuch ypaBHEHUH KPUBBIX U IIOBEPXHOCTEN
B Pa3JIMYHBIX KPUBOJIUHEHHBIX KOOPAUHATAX.

OIIK-1

HUroro

8 DJIeMEHTHI TeOpUHr
MpeJIesoB.

[TonsTre GyHKIMHU, CTIOCOOBI 3aTaHUSI
¢dbyukun. YacTHBIC KJIacChl OTOOPAKCHUM.
Kommnozumus ¢pyuakumii. CnoxHas u
obpatHas pyukuu. [locnenqoBaTenbHOCTD U
ee npenen. [Ipenen pynkuun. Teopemsl o
npenenax. HeonpeneneHHble BhIpaKeHHUs.
HenpepwiBHOCTH PyHKIIMU. Knaccudukanuys
TOYEK pa3phiBa JCHCTBUTEIbHO3HAYHOM
(GYHKIIUU OJTHOTO JEHCTBUTENILHOTO
aprymenTa. [lepBblii 1 BTOpoi
3aMeuaTelIbHbIe MPEAEIbl U UX CIIEeICTBUS.
beckoneuHo Masnble 1 O€CKOHEUHO OObIINe
dbyHKIEH. ACUMOTOTH Tpaduka GyHKITUH.

OIIK-1

Hroro

9 DnemeHTHI
Qg epeHIraIbLHOro
MCUHUCIICHUSL.

Juddepennupyempie 0TOOpakeHU.
CrtpoeHue npon3BOIHON MATPHIIBL.
HexoTtopsbie cBoiicTBa MPOU3BOIHBIX.
Tabnuna npousBoaHbIX. [IponsBoanas
CIIO’KHOW U 00paTHOH (PyHKITHI.
[TponsBoaHas GyHKINI, 3aTaHHBIX
napaMeTpu4ecku U HessBHO. [Ipon3BonHbIe
BBICIIUX MOPsAKOB. uddepennnan
¢byskunu. THBapraHTHOCTH (POPMBI IEPBOTO
muddepennmana. OCHOBHBIC TEOPEMBI
mdQepeHInanbHOTO HCYUCTICHNS (YHKIIN
OJIHOM IIepeMEHHOM. JlocTaTOUHbIE yCI0BUS
U depeHIUPYEMOCTH PYHKIIMHA OJTHOHN H
MHOTHX TlepeMeHHbIX. Jluddepenmans
BBICIINX NOPsIKOB. JJuddepennupyemMocts u
AHATTUTHYHOCTH (PYHKIIUH KOMIUIEKCHOTO
MEPEMEHHOTO.

OIIK-1

Htoro
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10 [Ipunoxxenus
Qg epeHIraIbLHOro
WCUHNCIICHUS

PackpsiTne Heonpenenennoctet. Teopema
Jlonurans. MOHOTOHHBIE (DYHKITUH.
OKCcTpeMyMbl. Y CIIOBHBIE DKCTPEMYMBI.
I'moGanbHbIe 3KCTpeMyMBbl. Haxoxaenne
HauOOJIBIINX U HAMMEHBUINX 3HAYCHUH.
IlocTanoBKM 3a1a4 JIMHEHHOTO,
HEJIMHEHHOT0, KBaIpaTUYHOT0, BBIITYKJIOI'O
IIPOrpaMMHUPOBAHUM.

OIIK-1

Htoro

Hroro 3a cemectp

50

2 cemecTp

11 Heonpenenenusiit
WHTETrpaJl.

[TepBooOpasnas. HeonpeneneHHbIit
nHTerpain. OcHoBHBIE cBoiicTBa. Tabmuia
MHTETpaoB. 3aMeHa IEPEMEHHBIX B
HeoIpeeIeHHOM UHTEerpase, Mo/iBe/IeHUue
oA 3HaK nuddepennuaia, HHTErpUpOBaHNE
1o yacTsM. MHTerpupoBanue panroHaIbHbIX
¢dbyuknmii. UHTErppOBaHie MPOCTEHIITNX
HWPPALMOHAIBHOCTEN U BBIPAXKEHU,
CoJIepKalliX TPUTOHOMETPUUYECKUE
byHKIIH.

OIIK-1

Hroro

12 OnpeneneHHbIN
WHTETpaJL
HecoOctBenHnbie
HUHTErPaIbI.

OnpeneneHHblil MHTErpaj v ero CBOMCTBA.
Beruncnenue onpeneneHHoro MHTerpaa.
WuTerpan kak pyHKIUS BEPXHETO Ipeaena.
®opmyna HeroToHa - Jleitbuuna.
HHTterpupoBanue 1o 4acTsM U 3aMEeHa
[IEPEMEHHBIX B OIPEJCIIEHHOM UHTErpaje.
HecoOcTBeHHbIe nHTErpansl 1-ro poga (Ha
HEOTrpaHUYEHHOM ITPOMEXKYTKE).
HecoOcTBeHHbIe nHTErpaisl 2-ro poaa (0T
HeorpaHWYEHHBIX QyHKIMIT). BeisicHeHne
CXOAMMOCTH HECOOCTBEHHBIX UHTEIPAJIOB
HCcXond U3 onpenenenus. Teopemsl
CPaBHEHHS.

OIIK-1

Htoro

13 UnTerpansHoe
UcUucIeHue QpyHKIui
MHOTHUX [IEPEMEHHBIX.

KpaTHbie unTEerpabl, MOBTOPHBIE
WHTETPAJIbI, BBIYUCIEHUE KPATHBIX
WHTETPAJIOB CBEJICHHEM K ITOBTOPHBIM
(Teopema OyOuHN). 3aMeHa IEPEMEHHBIX B
KpaTHBIX HHTerpanax. KpuBonuHeiiHbie
WHTETPaNbl. DIIEMEHTHI TEOPUH OIS,
[ToTeHnManbHBIC OIS

OIIK-1

HUroro
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14 DnemeHTHI TEOPUU
QG epeHIaIbHbIX
YPaBHEHUM.

[Tonsatue muddepeHanTsHOT0 ypaBHEHHUS.
UYacTHoe, ob11ee, oco0oe perieHus
mudQepeHIraIbHOTO YpaBHEeHUS. 3a1a4a o
BbIJIEJIEHUN KOHKPETHOTO PELICHUS

g depeHIMATBFHOTO YpaBHCHHS (3a1a9a
Komm, MHOroTOUYEUHbIE U KpaeBble 3a/1a4N).
VYpaBHEHUs C pa3AeisaOIUMUC
nepeMeHHbIMU. OJTHOPO/IHbIE YPABHEHHUS.
JIuneliHble ypaBHEHHUs, yPAaBHEHUS
bepnynnu, ypaBHEHUs B OJHBIX
maddepeHnmanax. Y paBHEHUS N-TO MOPSIKA.
Knaccel ypaBHEHHI, 10Ty CKaOIIKMX
IIOHWKEHUE NIOopsAJIKa. JIMHElHbIEe ypaBHEHUS
n-ro nopsajaka. Cucremsl

g depeHIMATBHBIX YpaBHEeHUH. CHCTEMBI
JTMHEUHBIX TU(dEpeHIINaTbHBIX YPAaBHECHHN.
DNeMEHTHI TEOPUH YCTOMYMBOCTH.
VYpaBHEHMsI B YaCTHBIX POU3BOIHBIX
IIEPBOTO MOPAJIKA. DIEMEHTHI Pa3HOCTHBIX
YpaBHEHUU

18

OIIK-1

Htoro

18

15 Dnements! Teopun
psaoB

Uucnosblie psiabl. CXOAUMOCTb U CyMMa psijia.
AOCOIOTHAS U YCIIOBHASI CXOJIUMOCTb.
HeoOxoauMelii pu3HaK CXOAMMOCTH.
CBoiicTBa aOCONIOTHO CXOASIIUXCS PSAIOB.
[Tpu3naku aGCOMIOTHON CXOAMMOCTH.
3HaKoYepeIyIOLUecs PSAbl, IPU3HAK
JleitOnuna. OyHKIMOHAIBHBIE PSIBL.
Ob6nacth cxonumocTH. PaBHOMepHas
cxonumocTs. [Ipusnak Beliepirpacca.
CBoiicTBa paBHOMEPHO CXOJSLIUXCS PSIIOB:
Crenennsie psabl. Teopema Abens. Psaa
Tennopa.

10

OIIK-1

HUroro

16 DneMeHTEl
TapMOHHYECKOTO
a”HaJIM3a.

OyHKIMOHAIbHBIE TPOCTPAHCTBA.
beckoneuHoMepHBIE THIILOEPTOBBI
npoctpancTBa. OpTOroHanbHbIE CUCTEMBI B
TUJIOEPTOBBIX IPOCTPAHCTBAX U PSAABI
Dypbe 0 HUM.

OIIK-1

Hroro

Uroro 3a cemectp

50

Htoro

100

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

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

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

Haspanus pasnenos HaunmeHnoBanue nmpakTUYECKUX 3aHATHI
(TeM) TUCIUIUTAHBI (cemuHapoB)

TpynoeMKoCTb,
q

dopmupyembie
KOMIIETEHIINH

1 cemecTp
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2 Kommekcusle uncia u | KoMiiekcHble unciia 1 JEUCTBUSA HA 2 OIIK-1
JIEUCTBUSI HAJl HUMH. HUMU
Mmuorounensl. Kopau
MHOTOYJICHA. P Hroro 2
3 DeMeHTBI TeOpuHr JeiicTBrs Haa MaTpULlaMHU 2 OIIK-1
MaTpuil 1 Brrunciienue onpenenurenei 3 OIIK-1
onpejieNuTeneH. OGparnas marpuna. Pemenue 2 OIIK-1
MaTPUYHBIX YPABHEHUI
Hroro 7
4 Maremarudeckue JIuneliHbIe IpOCTpPaHCTBA U 2 OIIK-1
CTPYKTYPBbI MOAMNPOCTPAHCTBA
JIvHeiHas 3aBUCUMOCTD U 3 OIIK-1
HE3aBUCHUMOCThH CUCTEM BEKTOpPOB. Panr
MaTpPHIIBI
[Tepexon k apyromy Gaswucy. 2 OIIK-1
OpTtoronanusaiys CUCTeEM BEKTOPOB
Anrebpa reoMeTpUYECKHX BEKTOPOB 3 OIIK-1
Hroro 10
5 CucteMsbl IMHEMHEIX Pemenue onpenen€éHHbIX CUCTEM 2 OIIK-1
anreOpandecKux JUHEHHBIX anreOpandecKux ypaBHEHUI
YPaBHEHHH. Pelienue HeonpenenéHHbIX CUCTEM 4 OIIK-1
JTUHEWHBIX anreOpanyecKux ypaBHEHHMA
Hroro 6
6 Oyuknuu B IMHEHHBIX |DyHKIMH (4 Ki1acca, KOMIIO3UITUA, 2 OIIK-1
MIPOCTPAHCTBAX. obnacte). J[poOHO-paroHaIbHbIE
byukun. Pasnoxenue Ha cyMMy
MPOCTEUIINX APOOei
JIuneninbi oneparop. Marpuna 2 OIIK-1
JIMHEMHOTO oneparopa.
CoOCTBEHHBIC YHCIa U COOCTBEHHBIC 2 OIIK-1
BEKTOPA JIMHEWHOTO ONEepaTopa.
KBanpatuansie hopmbl
Hroro 6
7 DneMeHTBl TEOpUU KpuBble 1 OBEPXHOCTU NIEPBOTO 4 OIIK-1
KPUBBIX U IOBEPXHOCTEH. | TOpsAKa
KpuBble 1 TOBEPXHOCTH BTOPOTO 3 OIIK-1
opsiiKa
Hroro 7

CornacoeaHa Ha noptane N2 78860
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8 DnemMeHTHbl TEOpUH
HpesEoB.

YucIiioBbIE U BEKTOPHBIE
nocsenoBarenpbHocTH. [Ipenen
nocyenoBarensHocTH. [penen pynkium.

OIIK-1

3ameyvaTesbHbIC TTPEACIIBI U UX
CIJIEACTBUSL.

OIIK-1

HenpepsiBHOCTH (QyHKITUH.
Knaccudukanus Touex pa3pbIBOB
BEILIECTBEHHO3HAYHOM CKaISPHOMN
(GYHKIIUH BEIIECTBEHHOTO CKAJISPHOTO
apryMeHTa.

OIIK-1

CpaBHeHue 0€CKOHEYHO MaJIbIX U
0eCKOHEYHO OOJIBIINX
BCIICCTBCHHO3HAYHBIX CKAJISIPHBIX
(GYHKIMI BEIIECTBEHHOTO CKAJIIPHOTO
apryMeHTa.

OIIK-1

Htoro

9 DnemeHTsI
Qg depeHInaIbLHOro
UCUHUCIICHUSL.

[Tousitus nuddepenupyemoit GpyHKIIM
Y MIPOM3BOAHOMN MaTpuLbl. TexHuka

QG pepeHIIMPOBAHUS CKAJIIPHBIX
(bYHKLIUH CKaJIIPHOTO apryMeHTa

OIIK-1

IIpousBognas marpuna. TexHuka
mdepeHIMPOBAHNS BEKTOPHBIX
(GYHKIUI CKaJISIpPHOTO apryMEHTa.
Texuuka nudhepeHupoBaHus
CKaJISIPHBIX U BEKTOPHBIX (DYHKITHIA
BEKTOPHOT'O apryMEHTa.

OIIK-1

[Tpon3BoHBIE BBICIIUX TIOPSIKOB

OIIK-1

JuddepenunpoBanue napamMmeTpudecku
Y HESBHO 3a/IaHHBIX (DYHKITHIA.

OIIK-1

Huddepenmnmar.

OIIK-1

Htoro

10 ITpunosxxenus
Qg depeHInaIbLHOro
UCUHUCIICHUS

IIpaBuno Jlonurans

OIIK-1

OKcTpeMyMbl (PYHKIMH MHOTHX
MIEPEMEHHBIX. Y CIIOBHBIE IKCTPEMYMBI.
Haubonbiiee u HauMeHblIee 3HAYEHUSI

OIIK-1

Htoro

Hroro 3a cemectp

64

2 cemecTp

11 Heonpenenenusrit
WHTETrpaJl.

[Toasenenue nox 3Hak auddepennmana.
[Ipocreitmme npeodpazoBaHus
MOIBIHTETPATEHOTO BBIPAKCHHUS.

OIIK-1

WHTerpupoBaHus 10 YacTsM.
WHTerpupoBaHue palvoHaIbHBIX Apo0eit

OIIK-1

WHTerpupoBanne HpparmoOHAIBHOCTEN.
HHTerpupoBanue TPUrOHOMETPUIECKUX
BBIPAKCHUI

OIIK-1

Htoro

CornacoeaHa Ha noptane N2 78860
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12 OnpeneneHHbIN Brrunciienue onpeneieHHOro NHTerpana. 4 OIIK-1
HHTETPAL. HecoOcTBeHHbBIE HHTETPAIBI IEPBOTO U 4 OI1IK-1
HecoOcTBeHHbIC BTOPOT'O PoJIa.
MHTETpaJibl. Utoro ]
13 WUnTterpansHoe Beluncienue 1BOWHBIX MHTETPAJIOB 3 OIIK-1
MCYHCIICHUE (yHKLMH Brrunciienne TpoMHBIX HHTETPAJIOB. 3 OIIK-1
MHOTHX NMCPEMCHHBIX. | 33\eHa mepeMEHHBIX B KPATHBIX 4 OIIK-1
UHTETpaax.
KpuBonuHelHbIE MHTETpasbl IEPBOTO U 2 OIIK-1
BTOpOro poxaa. [lorenunan noss.
Hroro 12
14 DneMeHThI TEOpUU Huddeperunansabie ypaBHEHUS 8 OIIK-1
Qg depeHIaIbHbIX IIEPBOTO MOPAJIKA, Pa3peIIEHHBIE
YPaBHEHHUH. OTHOCUTEJIBHO MTPOU3BOIHOM (YpaBHEHHUS
C pa3ieAOUIMMUCS IEPEMEHHBIMU,
OJIHOPOJHBIE YPaBHEHM S, TUHEHbIE
ypaBHEHHMs, ypaBHeHus1 bepHyu,
ypaBHEHHMs B OJHBIX AU epeHnmanax).
YpaBHEHUs BBICIINX, JIOITyCKAOIIHE 2 OIIK-1
MOHM)KEHUE MOpPsIKa.
Jluneiinbie nuddepeHmanbHbIe 6 OIIK-1
YPaBHEHMsI BBICILIUX HOPSIIKOB
Cuctems! tudpepeHnanIbHbIX 4 OIIK-1
YPaBHEHHUHU.
VYpaBHEHMS B HACTHBIX IIPOU3BOJIHBIX 2 OIIK-1
IIEPBOIO MOPsIKA
Y CTOWYHBOCTH IO IEPBOMY 2 OIIK-1
MIPUOJIMIKEHUTO
Hroro 24
15 DnemeHTsl TEOpUU Yuciosble psiibl 4 OIIK-1
psAnoB OYHKIIMOHATBHBIE PSIbI 2 OIIK-1
Crenennsle psaabl. Pansr Telinopa 4 OIIK-1
Hroro 10
16 DnemeHTHI Psanawr @ypre. 2 OIIK-1
rapMOHHUYECKOT 0
aHanm3a. Hroro 2
Hroro 3a cemectp 64
Hroro 128

5.4. JlabopaTopHbIe 3aHATHUSA

He npeaycmoTpeHo yaeOHBIM MIJIaHOM
5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo yueOHBIM IIIaHOM
5.6. CamocTosiTesqIbHas1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEMble KOMIIETEHIIMH MPECTaBICHBI B
Tadsmie 5.6.
Tabmuma 5.6. — Bunbel camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOPMHUpPYEMblEe KOMIIETEHLIUN
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HaszBanus pasnenos Bt . Tpynoemkocts, | DopMupyemblie
(TeM) MCHHHHb CaMOCTOSATEIIBHON o KOMITCTCHITHH DopMbI KOHTPOJIA
paboTsl
1 cemecTp
1 DnemeHTHI TEOPUU [ToaroroBka x 2 OIIK-1 TectupoBanue
MHOKECTB TECTUPOBAHUIO
Hroro 2
2 KommiekcHrle uncia |Iloaroroska k 2 OIIK-1 TectupoBanue
U JICHCTBUA HAJl HUMHU. |TECTHPOBAHUIO
Muorowrenst. Kopau | [Togrorosxka k 3 OIIK-1 KonrtponbHas
MHOT'O4JICHA. KOHTPOJILHOM paboTe pabota
Htoro 5
3 DeMeHTBI TeOpuHn Hanucanue koHcniekTa 2 OIIK-1 Koncnekr
MaTpuIl 1 CaMOTIOITOTOBKH CaMOTIOITOTOBKH
OIIPEIETIUTENEN. IToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3 OIIK-1 KoHntposbnas
KOHTPOJIbHOM pabote pabora
Uroro 7
4 MaremaTuyeckue Hanucanue koHCIIeKTa 5 OIIK-1 Koncnekr
CTPYKTYPBbI CaMOITIOJArOTOBKHU CaMOTIOJITOTOBKH
IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-1 KonTponbshas
KOHTPOJIbHOU paboTe paborta
Htoro 9
5 Cucremsl nuHeiHbx | [loaroroBka k 2 OIIK-1 TectupoBanue
anredpandyecKkux TECTUPOBAHUIO
YPaBHEHHH. [ToaroroBka K 3 OIIK-1 KoHTpospHas
KOHTPOJIbHOU paboTe paborta
Htoro 5
6 OyHKINH B Hamucanue konciekra 2 OIIK-1 Koucnexr
JTIMHEHHBIX CaMOITOJATOTOBKH CaMOIIOJITOTOBKH
IpOCTPpaHCTBAX. ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-1 KonTponbHas
KOHTPOJIbHOM paboTe pabota
Hroro 6
7 DneMEeHTBI TEOpUU Hanucanue koHcniekTa 5 OIIK-1 Koncnekr
KPUBBIX U CaMOTIOITOTOBKH CaMOTIOITOTOBKH
TIOBEPXHOCTEH. IToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 OIIK-1 KoHntposbnas
KOHTPOJIbHOM pabote pabora
Uroro 9
13
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8 DIIeMEHTHI TEOpUHU Hamnucanne koHcrnexkra 3 OIIK-1 Koncnexr
MIPEICIIOB. CaMOITOJATOTOBKH CaMOIIOJITOTOBKH
IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 3 OIIK-1 Konrtponbnas
KOHTPOJIbHOM paboTe pabota
Hroro 8
9 DneMeHThI Hanucanue koHcniekTa 3 OIIK-1 Koncnekr
nudepeHIaIBHOTO  |CaMOTIOATOTOBKH CaMOIIOATOTOBKH
HCYHCIICHMS. IloaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 3 OIIK-1 KonTponbhas
KOHTPOJIbHOM pabote pabora
Uroro 8
10 ITpunosxxenus Hanucanue koHcnekra 3 OIIK-1 Koncnekr
mudhepeHIaTbHOTO | CaMOIMOATOTOBKH CaMOTIOJITOTOBKH
HCYHCIICHUS IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-1 KonTponbhas
KOHTPOJIbHOU paboTe paborta
Htoro 7
Hroro 3a cemectp 66
IToaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
2 cemecTp
11 Heonpenenennsiii | Hanucanue koHcmekTa 4 OIIK-1 Koucnekr
WHTErpall. CaMOITOJATOTOBKH CaMOIIOJITOTOBKH
IToaroroBka x 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 5 OIIK-1 KonTponbHas
KOHTPOJIbHOM paboTe paboTta
Htoro 12
12 OnpeneneHHbI Hamnucanue xoncekra 5 OIIK-1 Koucnekr
WHTETrpaJl. CaMOTIOITOTOBKH CaMOTIOITOTOBKH
HecoOcTBennble IToaroroBka k 3 OIIK-1 TectupoBanue
HHTCTPAJIBL. TECTUPOBAHUIO
IToaroroBka k 4 OIIK-1 KoHntposbnas
KOHTPOJIbHOM pabote pabora
Uroro 12
13 UnTerpanpHoe Hanucanue koHcnekra 5 OIIK-1 Koncnekr
ucuncieHne QyHKIuid | caMONOArOTOBKU CaMOTIOJITOTOBKH
MHOI'HX HNEPEMCHHBIX. |[IoaroroBka K 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1 KonTponbhas
KOHTPOJIbHOU paboTe paborta
Htoro 12

CornacoeaHa Ha noptane N2 78860
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14 Dnementsl Teopun | Hanucanue koHcnekTa 6 OIIK-1 Koncnexr
T QepeHaIbHbBIX  |CaMOTOATOTOBKU CaMOIOATOTOBKH
YPaBHEHHH. [ToaroroBka K 3 OIIK-1 TecTupoBanue
TECTUPOBAHUIO
IToaroroska k 5 OIIK-1 KonTponbHas
KOHTPOJIbHOM paboTe pabota
Uroro 14
15 Dnementsl Teopun  |Hanucanue KOHCIIEKTa 6 OIIK-1 Koncnekr
ps0B CaMOIIOATOTOBKH CaMOIIOATOTOBKH
IToaroroska k 3 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-1 KoHntposbnas
KOHTPOJIbHOM pabote pabora
Hroro 13
16 DnemeHTHI [Tonroroska k 3 OIIK-1 TectupoBanue
rapMOHHYECKOIO TECTUPOBAHUIO
aHaM3a. Hroro 3
Uroro 3a cemectp 66
[ToaroroBka u cnaua 36 DK3aMeH
9K3aMEHa
Uroro 204

5.7. CooTBeTcTBHME KOMIETEHIIUI, )OPMUPYEMBIX IPHU U3yYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCUUILIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
dopmupyembie Bunbl yueOHOIl 1esTenbHOCTH
@OpMBI KOHTPOJIS
KOMIIETCHIINH Jlek. 3aH. |IIpak. 3an.|Cam. paO0.
OIIK-1 + + + Koncnekr camonoarorosku, KontponbHast
pabora, TectupoBanue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabiuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbII
MaxkcumanbHbII MakcumanbHbIN
6asu1 3a mepuos Bceero 3a
@DopMBbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | 6ayun 3a nepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
KoHcnekT caMonoaroToBKu 2 2 2 6
Konrponbnas padora 18 23 18 59
TectupoBanue 0 0 5 5
DK3aMeH 30
HToro MakcumyM 3a epuoj 20 25 25 100
Hapacraromum utorom 20 45 70 100
2 cemecTp
15
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KoncnekT camonoAroToBKu 2 2 2 6
KoHnTtponbhas pabota 18 23 18 59
TectupoBanue 0 0 5 5
DK3aMeH 30
Ntoro makcumyM 3a nepuoj 20 25 25 100
Hapacratomum urorom 20 45 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPECTABICH B TabmuUIE 6.2.
Tabmuma 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuMabHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJAHYIO OLICHKY MPEACTaBIICH B TaOIuUIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Jluneitnas anre6pa. AHanuTHUeCKas reoMeTpusi: YuebHoe nocodue / A. JI. Mara3sunHukosa, JI.
N. MaraszunnukoB - 2010. 176 c. [DnekTpoHHBIH pecypc]: — Pexum pgocrtryna:
https://edu.tusur.ru/publications/2244.

2. Beicuras matematuka. HuddepennuanpbHoe ucuucieHue: YuebHoe mocobue / JI. HU.
Mara3zunnukoB, A. JI. MarasunnukoB - 2017. 188 c. [DnekTponHblil pecypc|: — Pexum nocryna:
https://edu.tusur.ru/publications/6861.

3. UurerpanpHoe ucuucienue: YueoHoe nocodue / A. A. Ensuios, T. A. Enbrosa - 2013. 138 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6063.

4. Muddepennmanbupie ypaBHeHus: YueOHoe nocodue / A. A. Enbuios, T. A. Enbuosa - 2013. 104
c. [OnextponHslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6062.

5. Breicmrag maremaruka III. @yHKOMU KOMIUIEKCHOTO mnepemMeHHoOro. Psanel. MHTEerpanbHbie
npeobpaszoBanus: YueOHnoe nmocodbue / JI. . Marasunaukos - 2012. 206 c. [DnekTpoHHBII pecypc|: —
Pexxum moctyma: https://edu.tusur.ru/publications/2258.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. Marematuka-2-ii cemectp (Kypc jekmuii): yueonoe mocodue / T. A. EnxsioBa, A. A. Enb1ios -
2019. 348 c. [DnextponHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/9053.
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2. Marematuka-3-it cemecTp(kypc Jiekuuii): yueonoe nocoodue / T. A. EnprioBa, A. A. Enb1ioB -
2019. 209 c. [DnexTpoHHBIHA 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.

4. DnemeHTapHble QyHKINU U UX rpaduku: YuedHoe nocodbue / M. D. I'punmmon - 2017. 91 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7037.

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

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

2. IpakTukym no auddepeHuantbHOMy 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 YpaBHEHUAM: Y 4eOHOe
noco6ue / A. A. Enbnios, T. A. EnsrioBa - 2005. 204 c¢. [DnekTpoHHBIH pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/39.

4. Enbnos, A. A. IlpakTukyM 1o Teopuu (pyHKIHUNA KOMIIEKCHOTO MTEPEMEHHOTO, TEOPUH PSIOB,
onepanronHoMy ucunciieanio / A. A. Enprios, T. A. EnpioBa. — Cankrt-IletepOypr : Jlanp, 2024, —
184 c. [DnexTpoHHbI# pecypc]|: — Pexum gocryna: https://e.lanbook.com/book/362843.

5. Jluneiinas anreOpa. AHamuTHUYECKasi TeoMeTpusi: YuebHoe nmocodue / A. JI. MarasuHHuKOBa, J1.
N. MaraszuanukoB - 2010. 176 c. [DaekTpoHHBIU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/2244.

6. Bricmmast maremartuka. Juddepenunansnoe ucuncienue: Ydyedbuoe mocodbue / JI. U.
MarasunaukoB, A. JI. MarasuanukoB - 2017. 188 c. [DnexTponHsit pecypc|: — Pexum mocryna:
https://edu.tusur.ru/publications/6861.

7. UnTerpanpHoe ucuucienue: YuedHoe nmocodue / A. A. Ensros, T. A. Ensriosa - 2013. 138 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/6063.

8. Muddepennunanpubie ypaBHeHus: Y4yeOHoe mocodue / A. A. Enpuos, T. A. Enbrosa - 2013. 104
c. [DnexTponnslit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/6062.

9. Bricuiag matematuka [II. @yHKIMM KOMIUIEKCHOrO mepeMeHHoro. Psael. MHTEerpanbHbie
npeobpaszoBanus: YueoHnoe mocodue / JI. . Marasuaaukos - 2012. 206 c. [DneKkTpoHHEIH pecypc|: —
Pexxum noctyma: https://edu.tusur.ru/publications/2258.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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2. zbmath.org.

3. www.elibrary.ru.

4. Cuctema nuctanunoHHoro oopazoBanus MOODLE (MeToamveckue MaTepHaibl: TEKCTOBBIE,
ayqimo U Buaeo(aiisipl, ”HAUBUAYAIbHbIE 3aJaHUS, TECTHI U T.11.).

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MatepuabHO-TeXHHYECKOe H IPOrpaMMHoe odecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

VYyebnast aynuropusi: yueOHas ayJuTOpHUs U1 IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIA, YuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEMIeHHE [JIs MPOBEACHUS] T'PYNMOBBIX U WHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 121 ayg.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpOeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- Tymba s noknaguuka;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- 7-Zip;

- Far Manager 3;

- Google Chrome;

- LibreOffice 7.0.6.2;

- Windows;

VYyebnast aynuropusi: yueOHas ayJuTOpHUs JJIs IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIIA, YuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIeHHE [JIs MPOBEACHUS] TPYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 47, 237 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- Tymba s mokinaguuka;

- MarautHo-mMapkepHasi 10CKa - 2 MIT.;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- 7-Zip;

- Adobe Reader;

- Far Manager 3;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- Microsoft Office Standard 2013;
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- Microsoft Windows;
- SolarWinds Response Time Viewer;

VYyebOnast aynuropusi: yueOHas ayJUTOpUs JJIs IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIA, YuyeOHast
ayJIuTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuTOpus i IpPOBEICHUS
3aHSATUM CEMHUHApPCKOr0 THIA, MOMEIIEHHE JIsi MPOBEACHUS] T'PYNMOBBIX U HUHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIEHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 47, 238 ay.

Onucanue uMeroLerocs 000pya0BaHuUs:

- [Tpoexrop;

- [TpoeKIMOHHBIN 3KpaH;

- Kamepa;

- Muxpodos;

- Tym06a st mokagumKa;

- MarauTHo-MapKepHas JocKa - 2 1IT.;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Far Manager 3;

- Kaspersky Endpoint Security mist Windows;

- Microsoft Office Standard 2013;

- Microsoft Windows;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
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MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOTB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOpPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f g;r;: ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
1 DnemenTs! Teopuu MHOXkecTB |OITK-1 TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
2 KommuiekcHbIe unciia u OIIK-1 KonTponbsHas [IpumepHsIil nEpeUYEHb
JIEUCTBUSI HAJl HUMH. pabota BapHaHTOB (3a4aHUI)
Muorouwiensl. Kopau KOHTPOJIBHBIX PaboT
MHOTI'OYJICHA. TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHAIMOHHBIX
BOIIPOCOB
3 DnemenTtsl Teopuu matpu u | OIIK-1 Koncniekr [IpuMepHBIi IepeyeHs TeM
ornpeaeuTeNeH. CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KontponbsHas [IpuMepHBIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 Marematuueckue cTpyktypsl |OIIK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOIOATOTOBKHU
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX

BOITPOCOB
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5 CucTteMbl JIMHEUHBIX OIIK-1 KonTponbsHas [IpumepHsIil nEpeyeHb
anreOpanvyecKux ypaBHEHUM. pabora BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
6 OYyHKIUY B JIMHEHHBIX OIIK-1 Koncnekr [IpumepHbIil nEpeYeHb TEM
MPOCTPAHCTBAX. CaMOMOJATOTOBKU | JIJIsl KOHCTIIEKTOB
CaMOTO/ITOTOBKHU
KoHntponbHas [IpumepHbIii IepeyeHb
pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
7 DnemenTsl Teopun kpuBblx U | OITK-1 Koncnekr [IpumepHbIil nepedeHb TeM
MOBEPXHOCTEH. CaMOIIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMONOATOTOBKHU
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
8 DnemenThl Teopuu npeaenon. |OIIK-1 Koncnekr [IpumepHbIil mepeueHsb TeM
CaMOMOJTOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOMOATOTOBKHU
KonTponbHas [IpumMepHbIi IEpedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOITPOCOB
9 DneMeHThI OIIK-1 Koncnekr [IpuMepHbIil IEpedYeHb TEM
muddepeHIaTbEHOTO CaMOINIOJATOTOBKU | ISl KOHCIIEKTOB
HCYUCIICHUS. CaMONOJATOTOBKH
KontponbHas [IpumepHbIil nepeyueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX paboT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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10 ITpunoxxenus OIIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
¢ hepeHIATBEHOTO CaMOIIOATOTOBKH | JIJIsl KOHCIIEKTOB
UCUMCIICHUS CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
11 Heonpenenennsiit uaterpan. |OITK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
12 Onpenenennsbiii uarerpan.  |OIIK-1 Koncnekr [IpuMepHBIii IepeyeHs TeM
HecoOcTBeHHBIE MHTETPAIBI. CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHTtponbHas [IpumepHBIil nepeyeHb
pabota BapUaAHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHNI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
13 Unrerpanbaoe ucuucnenue |OIIK-1 Koncnekr [IpuMepHbIil IEpedYeHb TEM
(GYHKIMH MHOTUX NI€PEMEHHBIX. CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX

BOIIPOCOB
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14 DnemeHTHI TEOPUU OIIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
QG epeHIaIbHbIX CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
YpaBHEHUH. CaMOIIOATOTOBKH
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
15 DneMeHTbl TEOpUU PSAIOB OIIK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
16 Dnementsl rapmonnyeckoro |OITK-1 TectupoBanue [IpuMepHBIil epeyeHb
aHaju3a. TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JAUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIETBOPUTENHHO) | MAKCUMAIbHOMU | UJIU ()parMeHTapHBIE YMEHHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEILHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HAHUA CHUCTEMAaTHUYECKH | CUCTEMAaTHYEeCKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1o) ot 70% 1o copMHpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCUMaJIbHON OTIeNbHBIC coJiepKaIue coJiepKare
CYMMBI 0JUIOB | TIpOOJIeMBI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
pOoOeITbl yMEHUE POOECIIBI
NpUMEHEHNE
HaBBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

Mpy peweHnM KBAAPaTHOTO YPaBHEHWA az? + bz + ¢ = 0 c BewlecTBEHHbIMK kospguumeHTamu a, b, c Haiigen anckpumunant D < 0. Torga gaHHoe ypagHeHue.

3. He UMeeT KopHe
1 b. He UMeeT gercTEMTENLHLIX KOPHER
€. WMEET OAWH AEHCTBNTENbHBIH KOPeHb KpaTHOCTH 2
d. MMEET Napy NPOCTLIX KOMMEKCHO-COMPAXKEHHBIX KOpHEH

€. WMeeT ABa AeHCTBMTENbHbIX KOPHA

Lans sarpuns A pasaepa (5= 2) 0 B passaepa (no= 1), EVI

L

ITpw rarem SHAWSHRAX /1 CYINSCTEYET MaTpemz = 4.7 8
2. E) 2

nl

Hana marpima A (.I. : : |: |I| J Hailtrn agy + ag + agy. 2) 18
' o &) 10

3. B) -10
r) 0
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W3sectHo, uto A — ocHosHaa matpuua CNAY, rang A = 2; € — pacwupenHaa matpuua CNAY, rang C' = 3; B # 0 — cronbeuy csoboaHbix YneHos; n = 2 — koanyectso
HewspectHbix. Oxapaktepuayiite ganHyro CIIAY.
BLIGEPUTE OAWH MKW HECKOALKO OTBETOB:
a. HecoemectHas
b. Oaropognas
4 c.  OnpegenénHas
d. HeonpeaenéuHan
e Wmeer HETPUBHMANEHBIE DELWEHNS
f. HeogHopogHas
g. CoemectHan

h.  Mmeer TonkKO TPHUBMANEHOE PELIEHWH

B rMuCTHIE 0OpeTsHTER a) 0

5 1 2 0
' T =3 =1 E) —10
ry -2
Suas, a0 pekTopsl a = (3.1, 2) u b =al+ ) =k oproronansi, a) 1
EafiTHTe SHIUSHHS MEpaMETpa O g 0

(o]

r)

Buan, To peRTOpL a = al + 53 - K 1 b = 31+ j + K kooumbeapis, | a=54G=-]
g

FLadiT o 1 A,

Bl

r

Hafit pesyanTar ZeficTERs EsiHOTe onspatepa.d, sajammore osi | 3) (9, 7.-10)
METPETEE

6) (30.13,14)

A=l 1 -1 2 E) (9,7, 10)

HIEEETOP ) (-1,3.2)

c=(234).
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14.

15.

16.

17.

Erifeprre rpadise, VI0EISTEOPRIOIIEE TEVM VETOERRM

flry=0, fflx) >

a)

B)

B)

(=

r

¥ CT2EOEHTZ TOOTESTCTEHS M SE IV HHTETPATOM H-&T'0-Ha3E AHHEM &l

_}U e singdrdy, D — woekas obimers

a {3

z)- HeonpenenSamem- KETerpats

8) - QmpeAsiErmRE smTerpat

B) - JB ol BT DT

r)-HecoGoTESHERDT EETSTpAT
DEPECTO pogal

].-.[pH EBRITHECTEHHE HeooOCTESHHREDE HHTETPATOE IHONTYIEHRL 3 VIR TETHL

il .." T [
[ i
B) .JFJ'.[.I']-I.-' ] r] f_.‘.r."]u'.-' 0

Flapme o3 M2EER HETSTPATOE CRODATCRT

6) [ fle)de=o

a) 2)uo)

6) G)HE)

E) BJHT)

r) rjma)

Cpems napeems e deperIEAThEETS VPEEESERE HRETHTS THESHHOS
He0OHOPOIHOS VPEEHEHN: IEPEOTO DOPATER

':'l} 2ry' + 2+ _J_,l" = [

5) (1+y* e+ zydy =0

g) Ut ycosE=sing
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18.

19.

20.

W=

A e

Ofmee pemetme @ epeRIHATEEOTD VPREHEHIA
_ll.llr” = x

HMSET EHI!

a)

y=-e*+ e+

G)

yEe ¢ Oyt + Cor + Oy

B)

z?
y=—e "+ 01— +Car+ 5

y=e*+a

O60bLWEHHBIN rapMOHNYECKUA paj

npu s > 1‘ Buibepure...

npu s < 1} Bribepure...

Beibepure...

pacxoanTcAH

CXOAWTCH

TP Eﬁyl{)TCF’I AONONHWNTENEHBIE MCCAed0BaHWA

MOXKET CXOANTBCA, a MOXKET U PacXoinUTbCA

4

CpedH IPHESISHERDL PRI0E VEZEHTS CTSNSHECH PAI

r

]

L

=1 N

9.1.2. [lepeyeHs IK3aMEeHALMOHHBIX BOMPOCOB

Martpuisl u J€HCTBUS C HUMH.

Onpeaenurenyu Nopsika n U UX CBOMCTBA.

Anre6pa1/1qec1<ne JOMOJJHEHUA U MUHOPBI. CBs13b MEXAY HUMU U BBIYUCIICHUE ONPEACINUTEA C

MIOMOILBIO PA3JIOKEHMS IO CTPOKE MITH CTOJIOLY.

OOparHas matpuna. Pemenre MaTpU4HbIX ypaBHEHUH.
JIuHeltHOe MPOCTPAHCTBO (OIpeIeNIeHue, IPUMEPBHI).
JIMHEWHO 3aBUCHMBIE U TMHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.
Panr matpunpl. Teopema o 6a3uCHOM MHHOpE U €€ CIIe/ICTBUS.

basuc. Koopaunatel. TeopeMa o eIMHCTBEHHOCTH Pa3IoKEHHsI BEKTOpa 10 Oa3ucy.

CkanspHoe IpOU3BEIEHHE B N-MEPHOM apU(PMETHUYECKOM MPOCTPAHCTBE M €ro CBOICTBA.
EBknnnoBel mpocTpaHcTBa. HopmupoBanHble npocTpaHcTBa. HepasenctBo Komwu -

ByHskoBcKkoro.
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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.
42.
43.

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

51.
52.

[Ipeo6pa3oBanue KOOpAUHAT MPH MEPEXOAE OT OAHOIO Oa3uca K Apyromy.

OpTtoronaibHble U OPTOHOPMUpPOBaHHBIE Oa3uckl. [lepexo OT 0JHOTO OPTOHOPMHUPOBAHHOTO
6asuca k npyromy. OpToroHaabHble MaTPUIIBI.

[Tonstue BexTopa. Koopauuatel BekTOopa. JleCTBUS ¢ BEKTOpaMu (IF€OMETPUYECKHU U
aHanutudeckn). CBOMCTBA BEKTOPOB (COHAIIPABIECHHOCTh, KOJUIMHEAPHOCTh, OPTOTOHAJILHOCTB ).
Jenenue oTpe3ka B 3alaHHOM OTHOLICHHH.

CkanspHOe pou3BeIeHHEe BEKTOPOB (OIpeiesieHe, CBOICTBA, IPUMEHEHHE).

BexTopHoe mpousBeneHne BEKTOpOB (OIpeieseHre, CBOICTBa, IPUMEHEHHUE).

CwMmemianHoe IpOU3BeIEHNE BEKTOPOB (OIpeieieHne, CBOICTBA, IPUMEHEHHUE).

Pemenue cucrem n IMHENHBIX YpaBHEHUH ¢ n HeU3BeCTHRIMU. Teopema Kpamepa

Pemenue cuctem m JMHEHHBIX ypaBHEHUU ¢ n Heu3BecTHbhIMU. Teopema Kponekepa —
Kanemnu.

CucTtembl JIMHEHHBIX OJHOPOJHBIX ypaBHEHUU. Teopema 0 CBOCTBaX YAaCTHBIX pEUICHUM
CHUCTEM JIMHEWHBIX OJTHOPOJHBIX YpaBHEHUN. DyHIaMEeHTaIbHasi CUCTEMA PEILICHHUIA.

JIuHeiHbIN onepaTop, €ro MaTpulla U CBOMCTBA.

[Tepexon ot 6a3uca k 6azucy. MaTpuiia JMHEHHOTO OnepaTopa, OCYIIECTBISIONIETO EPEX0 ] OT
Oa3uca k 6azucy.

W3menenne mMaTpulibl TMHEHHOTO OnepaTopa Mpy U3MEHEHUH Oasuca.

Cynepno3unusi JJMHEHHBIX OMEPaTOPOB, €€ CBOMCTBA U MaTPUIIA.

WuBapuanTHble noanpocTpancTBa. CoOCTBEHHbIE YHCIa U COOCTBEHHbIE BEKTOPHI INHEHHOTO
omeparopa. x cBoiictBa. Bua MaTpuisl TuHEHHOTO omnepaTtopa B 0a3uce M3 COOCTBEHHBIX
BeKTOpOB. HaxoxaeHne coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB ISl KOHEUHOMEPHOTO
JIMHEMHOTO omneparopa.

Jluneiinpie u OunuHEHHbIE (OPMBI.

KBanparuunsie ¢popmbl. [1on0XUTEABHO U OTPULATENBHO ONpEACICHHbIE KBAaJAPATUUHbIE
dbopmel. Kpurtepuit CunbBectepa. [IpuBenenne kBaapaTudHON (GOPMBI K TJIIABHBIM OCSIM.
Kpusbie u noBepxnoctu. KpuBoiamHelHbIe CUCTEMBI KOOPAUHAT.

[Ipsimasi Ha TIOCKOCTH.

[InockocTs.

[Ipsimast B mpocTpaHCTRBE.

Kpusbie BTOpOro nopsaka.

[ToBepXxHOCTH BTOPOTO MOPSAKA.

[IpuBeneHne KPUBBIX BTOPOTO MOPSAKA K KAHOHUYECKOMY BHITY.

Cuctemsl okpectHocTell B R 1 Rn. [Ipenen pynkmmm.

OnHocTopoHHUE OKpecTHOCTH B R. OAHOCTOpOHHKE MpEebl.

[TocnenoBatrenbHOCTD U €€ Mpeel.

Teopema 0 eAMHCTBEHHOCTH Ipeena.

[Ipenen cymMmsl, mpou3BeneHus, Apoou.

Teopemsl 0 npeenax B HEpaBEHCTBAX.

HenpepsiBHOCTD QyHKITMN. HEMpephIBHOCTD CI0KHON (hYHKITHH.

HemnpepsiBHocTh PyHkIMu. HeoOxoaumble U 10CTaTOYHBIE YCIIOBUS HEMPEPHIBHOCTU B TOUKE.
Knaccudukanus n301MpoBaHHbIX TOUEK pa3pbiBa CKAIIPHON (GYHKIUHU CKATSIPHOTO apryMEeHTa.
[TepBrIil 3amMedaTeIbHbBIN TIPEAET U €r0 CIEICTBUS.

BTopoii 3aMeuartenbHbIi Npeiell U ero CiaeACTBUS.
beckoneuno manelie. KauecTBeHHast 1 KOTMYECTBEHHAs! IIKAJIbI CPAaBHEHUSI OECKOHEYHO MaJIbIX.
beckoneuno Oonpmue. KauecTBeHHass W KOJWYECTBEHHAs LIKalIbl CPAaBHEHHUS OECKOHEYHO
OOJIBIINX.

ACHUMIITOTHI.

Hudbdepennmpyembie orodbpaxenus. [IponsBogHas maTpuiia.

[IpousBoHast CyMMBI, POU3BEACHHUS, TPOOH.

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

[Ipou3BoagHas MO HANPABIEHUIO.

[Ipou3BoiHBIE BBHICIINUX MOPSAKOB.

[IpousBonuas ¢yHKIUU 3aaaHHON mapameTpuuecku. [IpousBonHas GyHKIUH, 3adaHHON
HESIBHO.

['eomeTpuueckuii ¥ MEXaHUYECKHUI CMBICI POU3BOTHOM.

I'eomeTpuueckue npunoxenus npou3BoaHoi. Kacarensnas u Hopmanb k kpuBoid. KacarenbHas
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88.

89.

90.
91.

IUIOCKOCTh U HOPMaJIb K TOBEPXHOCTH.

Huddepennman. MuBapuanTHOCTH (hopMBI TiepBoTO Aud depeHnnana.

Hubdepennuansl BeICIIUX TOPSIAKOB. JuddepeHnuanbl BeICIIHX MOPSIKOB CIO0XHOU
GyHKIHH.

OcHoBHBIE TeopeMbl (P hHEepeHITNATHFHOTO UCUUCIICHHUS.

Hoctarounsie yciaoBus auddepeHInpyeMOCTH.

PackpriTue Heonpenenennocreil. Teopema Jlonurans.

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

OkctpemyMbl. Heo6xoaumble ycinoBus sKkcTpeMyMa. JlocTaTouHble yCIOBHS SKCTpeMyMa st
(GyHKIIMH OHOM MMEePEMEHHOM.

DkcTpeMyMmbl. JlocTaTouHbIe YCI0BUS SKCTpeMyMa (DYHKIUU ABYX MEpPEMEHHBIX.

MeTto HaMEHbIIINX KBAAPATOB.

YcnoBHble 3kcTpeMyMbl. ['moOanbHble 3KcTpeMyMmbl. HaxoxxaeHue HamOONbIIUX U
HAaVMEHBIINX 3HAYCHUM.

Brinykibsie u BOrHyThble QyHKUUHU. J[OCTaTOYHBIE YCIOBHUSI BBINYKJIOCTH (BOTHYTOCTH)
GyHKIHH.

[TepBooOpasnas. Heonpenenennsiit uaterpasi. OCHOBHBIE CBOMCTBA.

3amMeHa epeMeHHBIX B HEONPEIeJICHHOM UHTErpaje, MojaABeieHue moj 3Hak AuddepeHnuania,
MHTETPUPOBAHUE TI0 YACTSM.

Briuncnenue ompeneneHHoro uHrerpaia. MHrerpan xkak QyHKLIHS BEpXHEro mpejaeia.
®opmyna HeroToHa - JleitOuuna. HTErpripoBaHne Mo 4acTsSM W 3aMEHa NMEPEMEHHBIX B
OTpeieIEeHHOM UHTErpase.

HecobcTtBenHbie mHTErpansl 1-ro poaa (Ha HEOTPAaHMYEHHOM MPOMEXKYTKe). TeopeMsl
CpaBHEHHSI.

Hecob6cTBeHHbIe MHTETpabI 2-T0 pojaa (0T HeorpaHWYeHHBIX (PyHKIHU). TeopemMbl cpaBHEHHS.
[Ipunoxxenus onpeaenéHHOro UHTErpasa.

KpaTtHbie uHTErpasnbl, MOBTOPHbIE HHTETPAJIbI, BBIYUCICHUE KPATHBIX HHTErPAjOB CBEJICHUEM K
MOBTOPHBIM.

3amMeHa MepeMeHHBIX B KpaTHbIX HHTerpanax. [lonspHas, chepuyeckas u HUIUHIpUUYECKAs
CUCTEMBbI KOOpPAHMHAT.

KpuBonuHeiiHble HHTErPAJIBI.

TloTeHnuanpHEIE TOJS.

3anaun npuBoaALMe K AU PepeHnanbHbIM YpaBHEHUSIM.

Juddepennnanbable ypaBHEHUS C pa3IesSIOUIMMUICS TEPEMEHHBIMU U CBOJSAIINECS K HUM.

Opnopoaubie AuddepeHnrnaIbHble ypaBHEHUS U CBOJSAIINECS K HUM.

Jluneninbie nuddepeHnuanbHbie ypaBHeHus, quddepeHnnanbabie ypaBHeHH bepHym.
VYpaBHeHue B MOIHBIX AuddepeHinanax.

Juddepennnanbable ypaBHEHHUS BBICIIUX MOPSIIKOB, AOMYCKAIOUINE TOHMKEHNE OPSIKA.
Jluneiinsle nuddepeHuanbHbIe YpaBHEHHS! BBICIINX TOPSAIKOB.

Teopema 0 HaOKEHUU PELICHUM.

CBOICTBA YaCTHBIX PEUICHUN TUHEHHOTO OJTHOPOIHOTO Au(dHepeHITNaTLHOTO YPaBHCHHUS.

Onpenenurens BpoHCkoro, ero cBoMCTBa U MPUMEHEHHUE.

dyHmaMeHTalbHasl CHCTEMa PEMICHUN JMHEWHOTO OJHOPOAHOrOo Aud@epeHInanbHOTO
ypaBHEHHUS, €€ CBS3b ¢ onpeaenuTeneM BpoHckoro.

Teopema o Bue 00IIETO PEIICHHS IMHEWHOTO OAHOPOAHOTO MU PEpeHIIMATBHOTO YPaBHEHUS.

Teopema o cTpykType 00IIero peneHus JUHEHHOTO HEOAHOPOAHOTO TuddHepeHIInaTBLHOTO
YpaBHEHHS.

Haxoxnenue pemieHus JUHEHHOro OoJHOpPOAHOTro AuddepeHuaIbHOT0 yYpaBHEHHUS C
MMOCTOSTHHBIMH KO3 (HUITMEHTaMH.

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

Pemienue nuHeiiHOro HEOAHOPOAHOTO AUGDPEpEeHIINaTbHOTO yPaBHEHUS C MOCTOSHHBIMHU
Koa(puImeHTaMu ¢ IPaBoil YacThIO CIEIUATBLHOTO BUIA.

Cucremsl nudpepeHIanIbHBIX YPaBHCHUM.

Pemenre 0HOPOIHBIX CUCTEM JIMHEWHBIX NU(PepeHInaIbHbIX YPaBHEHUN C MOCTOSHHBIMU
koa(purmeHTamu.
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Penienne HEONHOPOAHBIX CUCTEM JMHEHHBIX AU depeHIUaNbHBIX ypaBHEHUH (METO.I
BapHallK MOCTOSHHBIX).

Uucnossie psanbl. CXOOQUMOCTh YUCIOBBIX PsiA0B. AOGCOMIOTHASL U YCIOBHAS CXOAHUMOCTH
YHUCIJIOBBIX PSIIOB.

[Ipu3naku cpaBHeHHs a0COTIOTHOM CXOIMMOCTH YHCIIOBBIX PSIIOB.

[Ipusnaku amambepa aOCOMOTHON CXOIUMOCTH YHCIIOBBIX PSJIOB.

[Ipusnaku Kommm aGComOTHON CXOIUMOCTH YHCIIOBBIX PSIOB.

3nakouepenytonuecs psaasl. [Ipuznak JleiOHMIIa CXOMMMOCTH 3HAKOYEPETYIOITUXCS PSIOB.
OyHKIMOHANBHBINA psaf. O6macth cxoqumoctu. OnpeaesieHne paBHOMEPHON CXOAMMOCTH.
Crenennoii psia. Teopema AbGerns.

CBs13b K03 (HUIIMEHTOB CTETIEHHOTO PsiJia C €T0 CYMMOM.

OpToroHanbHbIC CUCTEMBI ()YHKITHA.

Psag @ypee.

9.1.3. IIlpuMepHbIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

KommiekcHble uncna u 1eHCTBUS HajJl HUMH.

Anrebpa reoMeTpUYECKHUX BEKTOPOB.

Jluneiinas anreOpa.

KpuBble 1 MOBEpXHOCTH EPBOTO U BTOPOT'O MOPSIIKOB.
Teopus npenenoB U €€ NPUI0KEHU.

HuddepenunanbHoe UCUUCITCHUE.

Hexotopsie npunoxenus audQepeHnnanbHOro UCHUCICHHUS.
[ToxBenenue noj 3Hak quddepeHnuana.

HeonpeneneHubiil uHTErpas.

OmnpeneneHHbIN 1 HECOOCTBEHHBIE MHTETPAIIBI U UX MPUIIOKEHHUSL.
KpatHble nHTETpajbl U UX MPUIOKECHHUS.
Huddepenunanbable ypaBHEHHS IEPBOTO MOPSIKA.
Huddepenunanbabie ypaBHEHHS BBICIINX HOPSIIKOB.
Cuctemsl muddepeHnaIbHbIX YPaBHEHUHN.

YucioBble U GYHKIMOHATIBHBIE PSIbL.

9.1.4. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

Anrebpa reoMeTpHUUECKUX BEKTOPOB

CgoiicTBa onpeaenuTenei (¢ J0Kka3aTeIbCTBAMH)

KpuBbie 1 moBepXHOCTH MEPBOro Mopsjka (ypaBHEHUE MPSMON Ha IJIOCKOCTH, YpaBHEHUE
IUIOCKOCTH, ypaBHEHHUE NPSIMOM B IPOCTPAHCTBE)

AddunHbIE TpOCTpPaHCTBA

MeTtpuueckue npoCcTpaHCTBa

OpTtoroHanuzanusi CHCTEMbI BEKTOPOB

[Ipeo6pa3oBanus cuCTEM KOOPAUHAT

Jluneiinbie hopmbl

Kpussie BTOporo nopsijika (3JUIMIIC U €0 YaCTHBIN Clydail OKpYy»KHOCTh, TUIiepOoIa, mapadosa)
[ToBepxHOCTH BTOPOTO MOPSIAKA

OcHoBHbIE 3JIeMEHTapHbIe PYHKIINH

@dyHIaMeHTalbHbIE [TOCIIEI0BATEILHOCTH, TIOJTHOTA IPOCTPAHCTBA

3aMeuaTeNbHbIe MPEAEIbl U UX CIEICTBUS

beckoneuHo Mainble U 6€CKOHEUHO OoJbIINe (PYHKIIMHU, UX KaYeCTBEHHbIE U KOJIMYECTBEHHbBIE
CPaBHUTEIbHBIE XapaKTEPUCTUKU

AcumnToThl rpaduka GyHKIIUHA

Tabmuib! Tporu3BOAHBIX U TU(depeHITnaIOB

[IponsBoaHas MO HaNPaBIECHUIO

['eomeTpuueckuii ¥ MEXaHUYECKHUI CMBICIBI IPOU3BOHOM

['eomeTpuyeckue NpuaoKeHus: MPOU3BOAHOMN

®opwmyina Teitnopa

MoHOTOHHBIE PYHKIMH, KpUTEPUNH MOHOTOHHOCTH (DYHKIIUU

Meroa HauMEHBUINX KBaJPaTOB (C JOKA3aTeNbCTBOM, YTO HAWJICHHbIE 3HAYEHUS OMPEACIAIOT
r100aTbHBIA MUHHUMYM )
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23. Boinmykibie 1 BOTHYThIC (DYHKITUH

24. TlonHoe nccnenoBanue GyHKIUN U TOCTpOSHUE Tpaduka

25. Tabnuia HHTETPaIOB

26. Ilpubmmk€HHOE BEIYMCICHHE ONPEACIIEHHOTO HHTETpalia

27. T'eoMeTpHuecKre MPUIIOKEHHUS ONPEICTIEHHOTO HHTErpaia

28. T'eoMeTrpuuecKkre MPUIOKEHUSI KPATHBIX HHTETPaIOB

29. BpblunclieHME KPUBOJMHEWHBIX MHTErPAJIOB MEPBOTO U BTOPOTrO POJa, MOTEHIUATBbHOCTD
BEKTOPHOT'O MOJIst

30. Tab6mwuma mo tunam audGepeHIralIbHBIX YPaBHEHHM TEPBOTO MOPSAKA

31. IlpubmmwxeHHble METOABI pemeHus TuddepeHITnanbHbIX ypaBHECHUI

32. Tabnumna no tunam auddepeHnnanIbHbIX YpaBHEHUN BBICIIUX MOPSAKOB, JOIMYCKAIOIIUX
MOHKEHUE MOPsIIKa

33. Cuctembl TUHEHHBIX MU GEepeHITNATBHBIX YPaBHECHUI

34. YCTOMYHMBOCTH MO MEPBOMY MPUOTHKCHHUIO

35. Pa3HOCTHBIE ypaBHEHHUS

36. Tabnwuia pasioKeHUl AeCSITH OCHOBHBIX (QYHKIIUN B psij MakiopeHa

37. IlpunokeHusi CTENEHHBIX PAIOB

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCcTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBICJIMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HAa MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepUaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu oOy4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu Kadenpsl MareMaTuku
npotokon Ne 4 or«28 » 11 2023 .

COI'JIACOBAHO:
JIOMKHOCTD Nunnmanel, pamumus Tloamuce
3aBenyronuii Beimyckatomme kap. ACY B.B. Pomanenko  CornacoBaso,
c3¢2018f-3231-48c3-
b093-89b615342191
3aBenyroumii odecneunBatomiet kap. Matematuku A.JI. MarasunHukoBa CornacoBaHo,
bdedf668-c745-4280-
b6e8-d43a86b681a7

HavanpHuk y4eOHOTO yripaBiacHUs N.A. Jlapuommna CornacoBaHo,
c3195437-a02£-4972-
a7c6-abbeelf21e73

9KCIIEPTHI:

Houenr, kap. ACY A.N. UcakoBa CormacoBaHno,
79b£1038-9d22-4279-
ale8-7806307b7182

HoteHT, kad. MaTeMaTUKH M.M. Huxonsckas CornacoBasHo,
e38e89b8-8e9d-488e-
88d6-a333da8eb4e8

PASPABOTAHO:

JoreHT, kad). MaTeMaTUKH T.A. EnprioBa PazpaboTtano,

878bcb22-7d6b-48a8-
8c58-9511234cdbea
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