MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
YITPABJIEHWA 1 PAIMOSJIEKTPOHUKN»

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOM padboTe
I1. E. Tposin
«_» 20 r

PABOYA S ITPOTPAMMA YUYEBHOM JUCHHUITJIMHBI
MaremaTrunka

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar
Hampasnenue noarorosku (cneruainbHOCTh): 39.03.02 ConmnajibHas padora
Hamnpasnennocts (npoduns): CounanbHas padora

®dopma 0OyueHMs: 3a04Hast

@axynpreT: 3uB®, 3a04Hbli 1 BeyepHUil (paKkyabTeT

Kadenpa: UCP, Kadenpa ucropuu u couuajbHoil padoTsl

Kypc: 1

Cemectp: 1, 2

VYuebnsiii man Habopa 2014 roga

Pacnipenenenne pabouero BpeMeHU

No Bunel yue6HOM nesTeNbHOCTH 1 cemectp 2 cemecTp Bcero Ennuuner
1 Jlekmuu 12 12 4acoB
2  Ilpaktuyeckue 3aHATUSA 16 6 22 4acoB
3 Bcero ayquTOpHBIX 3aHITHIA 28 6 34 4acoB
4 VI3 HEX B MHTEPAaKTUBHOH Gopme 2 6 8 9acoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
IEJbI0 Kypca MaTeMaTUKHU SBIISICTCS M3YYCHHE OCHOBHBIX MAaTeMaTUYECKUX TOHSATHH, a TaKKe
OTBEUAIOIIUX KM METOAOB pacyéra, HCIHOJIb3YyEeMbIX JJIS aHaliu3a, MOJEIUPOBAHUS W pEHICHUS
MPUKJIQTHBIX 33]1a4.

1.2. 3agaum AMCHMIIMHBI
— B 3amaum xypca BbICIIe MaTeMaTHKW BXOIAT: Pa3BUTHE AJITOPUTMUYECKOTO U JIOTUUECKOTO
MBIIUICHUS] CTYJIEHTOB, OBJIAJICHUE METOJAMHM UCCJIECIOBAaHUS M PEIICHUS MaTeMaTU4YeCKUX 3ajad,
BBIPaOOTKA y CTYJICHTOB YMEHHSI CAMOCTOATEILHO PACIIUPATh CBOM MareMaTHUeCKUe 3HAHMS.

2. Mecto aucunnimabl B ctpykrype OITIOIIT
Hucnunnuna «Maremaruka» (b1.5.14) otHocuTcs k 610Ky 1 (6a3oBas 4acTh).
[TpenmiecTBYIONMMHE ~ JUCHHUILTHHAMH,  (QOPMUPYIOIIMMH  HA4YaJbHBIE 3HAHUSA, SBIISIOTCS
cnenyronme aucuIuinael: Mapopmaruka, [Torck n 06paboTka nHGOpMAIIUH.
[TocnenyromumM TUCHUILTMHAME SIBIsIIOTCS: MHpopMannmonHbie TexHomoruu, Jloruka.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIIHHbBI

[Tpouecc n3yueHus: AMCUUILIMHBI HAMpaBJieH Ha (JOPMUPOBAHUE CIECAYIOIIUX KOMIIETCHIIUHI:

— OIIK-3 crmocoOHOCTRIO HCHONB30BaTh B TPO(ECCHOHAIBLHON NIEATEIBHOCTH OCHOBHEIC
3aKOHBbI CCTCCTBCHHOHAYYHBIX JUCHUIIIINH, B TOM qUCJIC MCEIULINHBI, IMPHUMCHATH METOAbI
MaTeMaTH4eCKOT0 aHalln3a U MOAEIUPOBAHNUs, TEOPETUUECKOTO U AIKCIIEPUMEHTATBHOTO UCCIIE0BAHUS;

B PE3YIbTATC U3YUCHUS JUCHUITIIMHBI CTYACHT OOJIPKCH:

—  3HATh OCHOBBI JIMHEWHOU anre0pbl, aHATUTUYECKOI T€OMETPUH U MAaTEeMaTHYEeCKOTO aHaIN3a.

— yMeThb HUCHOJb30BaTh MareMaTHU€CKHEe METOJbl B OCBOCHHUU OCHOBBI JIMHEHHOW aireOphl,
aHaJIUTUYECKOU recoMeTpunu MW MATCMAaTH4YCCKOTO aHaJIW3a.Jpyrux JUCHUIIIMH, HOPCAYCMOTPCHHBIX
y4eOHBIM IUTAHOM, pellieHre TPOo(hecCHOHAIBHBIX 3a/1ay.

— BJAaJeTh  MAaTEMaTHYeCKHM  alllaparoM B  MOJCIMPOBAHUU  TEOPETHUYECCKOTO U
AKCTIEPUMEHTAIBHOTO UCCIICTOBAHMSIX.

4. O0beM JMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0mas TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 5.0 3aueTHBIX EIUHUIBI M IPEACTaBICHAa B
Tabmuie 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUTLTUHBI

Bunbr yueOHOM nesTeTbHOCTH Bcero gacosn CemecTpsl
1 cemectp 2 cemecTp

AynuTopHBIe 3aHATHS (BCETO) 34 28 6
Jlexuun 12 12
[IpakTudeckue 3aHsTHS 22 16 6
W3 HUX B HHTEpaKTUBHOU (hopme 8 2 6
CamocTosiTenbHas padoTa (BCero) 137 37 100
[MoaroroBka Kk KOHTPOJIBHBIM paboOTaM 29 29
BrlntonHeHne qoMalIHuX 3aJaHui 6 6
[IpopaboTka IEKINOHHOTO MaTepHraa 31 31
ITonroToBka K MPakKTHYECKUM 3aHATHIM, CEMUHApaM 17 17
BrinonHeHNE KOHTPOIBHBIX PadOT 54 54
Bcero (0e3 sx3ameHa) 171 65 106
TTonroroBka u ciada sx3amMeHa 9 9
OO011as TPYI0EMKOCTD U 180 65 115
3ayerHble EAMHULBI 5.0 5.0
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5. Conep:xanue TUCHMILTHHBI

5.1. Pa3aennl JUCHUIIMHGLI 1 BUALI 3aHATHHI
Paznenbl MUCIMIUIMHBI M BUBI 3aHATHH IPUBEICHBI B Ta0bmuie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUIUIMHEGBL U BULI 3aHITHI

HaspaHus pa3fenoB QUCHUILIMHBL R EE|SEo|lE5E|mC8EL=8]8 =
1 cemectp
1 JIuneitnas anredpa 2 7 19 28 OIIK-3
2 AHanuTHYeCKas TeOMETPUS 2 5 7 14 OIIK-3
3 DIleMEHTBI TEOpUU MHOXKECTB, BBEJICHUE B 2 4 5) 11 OIIK-3
aHanu3
4 TnddepennmanbHOe HCUUCTCHUE QYHKIUU 3 0 0 3 OIIK-3
OJTHOM M MHOTHUX MEPEMEHHBIX
5 NHTerpanpHOe HcUHCIeHUE QYHKINU 3 0 6 9 OIIK-3
OJIHOM MEepEeMEHHOU
Hroro 3a cemectp 12 16 37 65
2 cemecTp
6 [IpopaboTka marepuasna mo 0 6 100 106 |OIIK-3
muddepeHInaTbHBIM HHTErPATbHBIM
UCUUCIICHHSIM
Hroro 3a cemecTp 0 6 100 106
Hroro 12 22 137 171
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEeKIIUAM)
Copeprkanue pa3zesioB JUCHUILINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 - Coneprkanue pa3ienoB TUCHUIUIAH (TI0 JEKIUSIM)
dopmupye
Tpynoe MBbIE
CopeprkaHue pa3esioB TUCHUTITAHBI 1O
HazBanus pa3znenos MKOCTBb,
JEKIUAM
q KOMIIETEHIT
uu
1 cemectp
1 JIuneitnas anredpa CucTtembl TUHEHHBIX are0pandyecKux 2 OIIK-3
ypaBHenui. Knaccudukarus cucrem.
Peuienue cucrem JIMHENHBIX YPAaBHEHUN.
Hroro 2
2 AHanuTHYECKasi TEOMETPUS IIpsiMast TMHUSA HA IIJIOCKOCTH. 2 OIIK-3
IInockocTs.
Hroro 2
3 DeMEeHTBl TEOPUU MHOXKECTB, [TousiTue MHOXKecTBA. UncaoBbie 2 OIIK-3
BBEJICHHE B aHATN3 MHO>KECTBA M ONEPALIUU HAJT
MHOecTBamHU. [ToHsTHE PyHKIINH,
crocoObl 3a1aHusl PYyHKIIHH.
[TocnenoBaTebHOCTE U €€ MpeJien.
[Tpenen gpyuxiuu. Teopemsl 0 npeaenax.
Hroro 2
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4 JTudpdepeHnmanbHOE HCUUCTICHUE
(GYHKIMN OHON ¥ MHOTHX
HepEMEHHBIX

[Tousitue muddepeHpyeMoit GyHKIUH. 3 OIIK-3
Huddepennman dyakuun. [TponsBognas
cnoxHoi ¢pynkiuu. [IpousBoaHbie
BBICIIMX TOPSIIKOB. [ eoMeTpUYeCcKuii 1
MEXaHHUUYECKUH CMBICIT IIPOU3BOAHOM.

Hroro 3

5 NHTerpanbHOE UCUUCIIEHNE
(GYHKIIMY OTHOM TIEpEeMEHHOM

OmnpeieneHHbIN HHTETpal. 3 OIIK-3
Heonpenenenusiii unterpain. @opmyna
HreroTona-Jleitouua.

Hroro 3
Hroro 3a cemectp 12
Hroro 12

5.3. Pazpeqbl AMCHUILVIMHBI U MEKIUCIUIUIMHAPHbIE CBSI3H ¢ 00ecneYnBAKOIIMMU (MPeXbIIyIIuMM)
U o0ecrieynBaeMbIMU (MOCJIeYIOINUMH) JUCHUIIIMHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCIUTLIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONIUME (TIPEIBITYITUMHI) U
o0ecrneurnBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCIUTUIMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBI M MEKIUCIMILIMHAPHBIE CBSI3U

HaunmenoBanme JUCHUITIINH

Ne paznennoB naHHOM NMCUMIUIMHBL, AJ11 KOTOPBIX
HEOOX0IMMO H3yYeHHE 00ECIIeYMBAIOIIUX U
o0ecreynBaeMbIX JUCIUILINH

1 | 2 | 3 | 4 | 5 | 6
[TpenecTByronye TuCHUIUIMHbI
1 Uadopmaruka + + + + + +
2 Iouck u 06paboTka HHGOpMaATHH + + + + + +
[locnenyromue AMCUUILIMHBI
1 ndopmanimoHHbIe TEXHOIOTHA + + + + + +
2 Jloruka + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIIMHBI, M BU/AO0B 3aHATHH
CooTBeTcTBHE KOMIETEHILUH, (OPMUPYEMBIX MPU HM3YYEHUHM AUCLUIUIMHBI, M BHUJIOB 3aHATHH

IpeJIcTaBlIeHo B Tabiuie 5.4

Tabmuma 5.4 — CooTBeTcTBUE KOMIETEHLUMH W BHJIOB 3aHATUH, (OPMUPYEMBIX IpU H3yYEHHUH
JVCIATUTAHBI

= Bune! 3ansTHI

= 3 =

(5} = = w
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= Q < % S B S

S = 8 8 5 0 &

~ = o

OIIK-3 + + + KonTponbHas paboTa, sK3aMeH
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6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aANMH 00yYeHUSA
Tabnuna 6.1 — TexHOIOTrUM UHTEPAKTUBHOTO 0OyUEHHUS MPHU pa3HbIX (popmax 3aHATHH B Yacax

WntepakTuBHBIC
Mertozpt WHTEepaKkTUBHBIC JEKIH MPaKTUIECKHE Bcero
3QHATHUS
1 cemectp
MuHu-IeKIus 2 2
Hroro 3a cemecTp: 2 0 2
2 cemecTp
[Ipe3enTanuu ¢ NCMOIB30BAaHUEM 6 6
MYJIBTUMEINA C OOCYKICHUEM
Hroro 3a cemecTp: 0 6 6
HUroro 2 6 8
7. JlabopaTtopHble padoThI
He npenycmorpeno PYII
8. IIpakTHyeckue 3aHATUA (CEMUHAPDHI)
HaumeHoBaHue MpakKTUUECKUX 3aHATUH (CEMHUHApOB) IpuBeeHO B Tabnuie 8.1.
Tabnuua 8. 1 — HaumeHoBaHUE NPaKTUYECKUX 3aHIATHI (CEMUHAPOB)
dopmupyem
N Tpynoem PMHPY
HanmeHoBaHMe PaKTUYECKUX 3aHATHI BIe
Ha3Banus pasnenon KOCTb,
(cemuHapOB) " KOMITETCHIIH
u
1 cemectp
1 Jluneiinas anredpa Marpuiisl U 1eHCTBUS HaJl HUMU. 7 OIIK-3
Onpenenurenu. Panr marpuipl. CructeMbl
JMHEHHBIX AITeOpandecKux ypaBHEHUH.
Knaccugukanus cucrem. Teopema
Kponekepa-Kanemnnu. Pemenne
omnpezeneHHbIx cucreM. Merox Kpamepa,
metox [aycca. Perienre HeonpeeleHHbIX
cucteM. OHOPOAHBIE CHCTEMBI IMHEHHBIX
YpaBHEHUI.
HUroro 7
2 AHanuTH4YeCcKas TeOMEeTPHS IIpsiMast TUHUS U IIIOCKOCTh. BexkTopHas 5 OIIK-3
ajreopa.
Hroro 5
3 DneMeHThl TEOPUU MHOXKECTB, [ToHsTHE MHOXKECTBA, CITOCOOBI 4 OIIK-3

BBCJICHUC B aHAJIN3

3aganus. [loHsTHe QPyHKIHMU, CIOCOOBI
3aganus ¢pyHkuud. IlocnenoBarenbHOCTE U
ee npenen. [Ipenen ¢pynkunun. Teopemsl 0
npezaenax. HenpepbBHOCTD QYHKITUH.
Knaccuduxanus Touek paspoia. [lepBoiii u
BTOpOM 3aMeyaTeNIbHbIE TPEEIIbl U UX
cnencTeysl. beckoHeuHO Masible U
OeckoHeYHO OoJIbIHe PYHKIIMU U UX
cBolicTBa. Brlunciienue npenenos ¢
MOMOLIbIO OECKOHEYHO MaJIbIX.
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Htoro 4

Hroro 3a cemectp 16

2 cemecTp
6 duddepeHinanbHble HHTETPAIbHbIC IMousTre nuddepenupyemoit GpyHKIHM. 6 OIlK-3
VCUUCIICHUS Huddepenumnan pynkuuu. ['eomerprueckuit

Y MEXaHUYECKUU CMBICIT TPOU3BOIHOM.
BrimykiiocTs rpaduka GpyHKINH, TPH3HAK
BBIMYKJIOCTH. Touku nepernda. ACUMIITOTHI.
[TonHoe nccnenoBanue QyHKIUU U
MTOCTPOCHHE TpaduKa.

Heonpenenennsiii unrerpan. Ilpasuna
uHTerpuposanusd. Iloasenenue moa 3Hak
muddepennnana. Metom HHTETPUPOBAHUS TIO
yacTaMm. MHTerpupoBanme npocTenimmx
npobeii. OnpeneneHHbIi HHTErpal.

Htoro 6

Hroro 3a cemecTp

Hroro 22

9. CamocrosiTesibHas padora
Buasr camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMITIETEHIINH TIPE/ICTABICHBI B
Tabmuue 9.1.
Tabnuma 9.1 - Bugel caMoCTOsTETbHON pabOTHI, TPYA0EMKOCTh M (JOPMHUpPYEMbIE KOMIIETCHIINU

3 z £
Q = g
. g o =
Buasl camocTosTENEHON . 2 0
Ha3Banus pasnenos 3 S5 DOpMBI KOHTPOJIA
paboThI o S E
S8 o =
e o 2
= S
1 cemecTp
1 Jluneiinas anrebpa ITpopaboTka JIEKIHOHHOTO 13 |OIIK-3 KonTponsnas pabota.
marepuana BrinonHenne KOHTPOIBHBIX
paboT.
CamocTosiTeNIbHOE U3y4YeHHUE 6
TeM (BOIPOCOB,
TEOPETUYECKON YacTH Kypca)
Hroro 19
2 AHajuTHYecKas CaMOCTOATEIIbHOE U3yUeHUE 7 OIIK-3 3ayet, KouTponbHas pabora.
reoMeTpus TeM (BOTIPOCOB, BrinonHeHne KOHTPOIBHBIX
TEOPETUYECKON YacTH Kypca) paOor.
Hroro 7
3 DneMeHTHI TEOpUn CaMOCTOATENNBHOE H3yYEHUE 5 OIIK-3 BrinonHeHne KOHTPOJIBHBIX
MHO)KECTB, BBE/ICHHUE B TeM (BOIIPOCOB, pabort, DK3aMeH.
aHaJIn3 TEOPETHUECKOHN YacTH Kypca)
Hroro 5
5 UnTerpansHoe BrlnonHEHNE KOHTPOIBHBIX 6 OIIK-3 BrinonHeHne KOHTPOJIBHBIX
UCYHUCIIeHNEe QYHKIMK OJHOM | paboT pabort, DK3ameH.
IIEPEMEHHON
p HUroro 6
Hroro 3a cemectp 37
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2 cemectp
6 DileMeHTHI JTMHEHHOM CamocTosiTepHOe 54 |OIIK-3 3auet, KonTponpHas
anreOpbl U3y4eHue TeM (BOIPOCOB, pabora, Tect
TEOPETUYECKON YacTH
Kypca)
[TonroroBka k 29
KOHTPOJIbHBIM paboTam
Hroro 100
Hroro 3a cemectp 100
[ToaroroBka u caaya 9 DK3aMeH
9K3aMeHa
Uroro 146

9.1. TeMbI KOHTPOJILHBIX PadoOT

=

JIuneiinas anreOpa 1 aHATUTUYECKAs! TEOMETPHSI.
JuddepennnanbHoe 1 HHTETPATHHOE HCYHCIICHUE.

N

9.2. Tembl AJIA CAaMOCTOATEC/ILHOI'0 U3YUYCHU S TeOpHTI/I‘leCKOﬁ JacCTHU Kypca

1. Marpuisl, 1eiCTBUS HAJl HUMH
2. Onpenenurenu

3. OGparHas marpura
4. PaHr MaTpulibl

5. Bekropnas anrebpa
6. KpuBbie BTOporo nopsijika

7. HYacTHast npOM3BOJHAs, TPAJUEHT

8. YpaBHEeHUs KacaTelIbHON

9. UccnenoBanue (GyHKIIMHU U TOCTPOEHUE TPAPUKOB C TOMOIIIBIO MPOU3BOTHOM
10. OnpeneneHHbI HHTETpaJl.

10. KypcoBas pab6ora (mpoekr)
He npenycmorpen

11. PeiiTuHroBasi cucremMa JUisl OEHKH yCIIeBaeMOCTH CTYICHTOB
He npenycmorpeno

12. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE o0ecTiedeHue TUCIUIINHBI

12.1. OcHoBHasi auTeparypa

1. Jluneitnast anrebpa. AHamuTH4ecKasi reomeTpus: YdeOHoe nmocodue / MarasunHukona A. J1.,
MarazunaukoB  JI. WM. - 2010. 176 «c¢. [DOnektponnsli pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/2244, nara obpamenus: 12.03.2017.

2. JuddepenunanbHoe ucunciaeHue: Yuebnoe nocodue / Marasunnukon JI. 1., MarasuHHukoB
A. JI. - 2007. 191 c. [DnexTpoHHbIii pecypc] - Pexxum nmocrtyma: https://edu.tusur.ru/publications/2246,
nara obpamenus: 12.03.2017.

3. HurterpamsHoe ucuucienne: Yueobnoe nmocodoue / EnprioB A. A., EnprioBa T. A. - 2013. 138 c.
[OnexTponHbIi pecypce] - Pexxum gocryna: https://edu.tusur.ru/publications/6063
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12.2. lonosHuTEIbHAS JIUTEPATYPa
1. Maremaruka: Kypc nexumit. Cemectp 1, Yacte 2 / IlpuxomoBckmit M. A. - 2017. 90 c.
[DnexTpoHHBI pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/6633, nara oOpamieHwus:
12.03.2017.
2. Maremaruka: Kypc nexmuii. Cemectp 1, Yacts 1 / Ilpuxomockuit M. A. - 2016. 84 c.

[DnexrponnsbIil pecypc] - Pexxum mocryna: https://edu.tusur.ru/publications/6308, mata oOparieHus:
12.03.2017.

12.3 YueOHO-MeTOOHIECKHE IOCO0OUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOANYEeCKH e MOCOo0Us
1. Beicuras maremaruka . [IpakTukym 1o JMHEHHOW anreOpe W aHAJIUTUYECKON T€OMETPHU:
YueOHoe mocodue / MarasuanukoB JI. M., Marasunaukosa A. JI. - 2007. 162 c. [DnekTpoHHBIN pecype] —
(peKOMEHI0BaHO JJII CaMOCTOSITeNIbHOW paboTel) Pexxum mocrtyma: https://edu.tusur.ru/publications/37,
nara oopamenus: 12.03.2017.

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOUSA JIsl JIMI] C OTPAHNYEHHBIMH BO3MOKHOCTAMHU 310POBbS

Y4eOHO-METONYECKIE MaTeprasbl JIJII CAaMOCTOSTEIILHON M ayIUTOPHON PabOThl 00yJaronuxcs
W3 YKClia MHBAJIUIOB MPEJOCTABISAIOTCS B (opMax, aJaliTAPOBAHHBIX K OTPAHUYCHHUSM UX 37I0POBbS U
BOCIIPUATHS HHPOPMAITUH.

JLJis1 11 ¢ HAPYIIeHUSIMU 3PeHUs:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B MIeYaTHOU (hopMe YBETUUECHHBIM HIPUPTOM.

Jlis1 i1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe 3IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopme.

JIst M1 ¢ HApYLIeHUSIMH OTIOPHO-ABUIaTeILHOI0 annapara:

- B (popme 3IEeKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. Pecypcsol cetn UHTEpHeT

12.4. Ba3bl JaHHBIX, TH(POPMAILHOHHO-CNPABOYHbIE, IOUCKOBbIE CHCTEMbI H TpedyemMoe
NporpaMMHoe odecneyeHue
1. OopasoBarenbHblii mopran yHuBepcutera (https://edu.tusur.ru), >IeKTPOHHBIM KaTayor
oubmuorexu (http//lib.tusur.ru), anekrponnas 6ubmuoreunas cucrema «JIaup» (http://e.lanbook.com)
2. cucreMa aucTaHiMoHHoro oopazoBanus MOODLE (meronuueckue marepualnbl: TEKCTOBBIE,
ayno 1 BUaeo(ailsibl, THINBUAYaJIbHBIC 33/1aHUs, TECTHI U T.11.)
3. CcbulkH ¢ caiiTa KadeIpbl Ha MaTeMaTH4eCcKHe PECYpChl U OH-JalfH TPEHAKEPHI.

13. MarepuaibHO-TeXHH4YECKOE O0ecreyeHue TUCHUITUHBI
13.1. O0mue TpeGoBaHNs K MATEPHAJIBbHO-TEXHHYECKOMY 00eCIe4eHUI0 U CIIUIIIHHbI

13.1.1. MarepuaibHO-TeXHHYECKOE o0ecrevyeHue 1JIs JTeKIIUOHHBIX 3aHATHIl
I[J'ISI IMPOBCACHHUA 3aHATHI JICKOIMOHHOI'O THIIA, T'PYIIIOBBIX W WHAWBUAYAJIBHBIX KOHCyJ'II:T&HHfI,
TEKYIIEro KOHTPOJS M MPOMEXYTOUHON aTTeCTAllMM MCIOJb3YyeTCs yueOHasl aynuTOpHs, ¢ KOJHMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKOM U cTaHIapTHOW yueOHOU Mebenbto. MMmerorcs
HarIsHbIE TOCOOMS B BUJIE MPE3EHTALUHN 110 JIEKLIMOHHBIM pa3JielaM JAUCHUILTIHBI.

13.1.2. MarepuabHO-TEXHHYECKOe 00ecrieueHue NJIsl NPAKTHYECKUX 3aHATHI

Jnist mpoBefeHUsT MPaKTHYECKUX (CEMHHAPCKUX) 3aHATHI HUCIONB3yeTcs ydeOHas ayauTOpHs,
pacrionoxenHas 1o aapecy 634034, Tomckast obnacts, . Tomck, Bepmmauna ynuna, a. 74, 4 stax, ayn.
423a. CocrtaB ob0opynoBanusi: YuebHas wmebenb; Jlocka wMarnutHo-mapkepHas (BRAUBERG
(BPAYBEPT'), 100x150/300 cwm, 3-anementHas, 6enast) -1mrt.; npoektop (NEC "M361X") - 1 mrt., skpan
(LMC-100103 DkpaHn ¢ anexrponpuBomom Master Control 203x203 cm Matte White FiberGlass, uepHas
Kaiima no nepumerpy) - 1 mr., tenesuzop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mrT., KOMIbIOTEPHI
(Intel «Core 13-4330») - 16 mT. ¢ Beixogom B MuTepnert, [10 - Windows 8, MS Office 97- 2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1
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13.1.3. MarepuaJibHO-TeXHHYECKOe o0ecneyeHue JAJIs1 CAMOCTOSTEIbHOM padoThl
Jnst camocTOosATEeNhbHOM pabOThl HCMONB3yeTcsl y4eOHas aymuTopus (KOMIBIOTEPHBIM Kilacc),
pacnonoxeHHas 1o azapecy 634034, r. Tomck, yn. Bepmmnuna, 74, 1 srax, ayn. 100. Cocras
obopynoBanus: yueOHast mebenn; kommnbioTeps! kinacca He Hike [I9BM INTEL Celeron D336 2.81'T. - 4
mrt.; kommbioTephl moxakmodeHsl kK ceth MHTEPHET u oOecreunBarOT OOCTYH B DIEKTPOHHYIO
nH(OPMaAIMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

13.2. MaTepuaibHO-TeXHHYeCKoOe o0ecriedeHre JUCIUIITMHBI ISl JIMI[ C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unamMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCIONb30BAHUEM CPENCTB 00yUeHUs
00I11Iero U CHEeNMaIbHOI0 Ha3HAUEHUS.

[Ipu o0OydyeHHH CTYIEHTOB € HAPYHIEHHSIMH CJyXa [IPEIyCMOTPEHO HCIOJb30BaHUE
3BYKOYCUJIMBAIOILEH amnmaparypbl, MYJIbTUMEAMMHBIX CpPEACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadd yueOHOH MH(POPMAIMK B JOCTYMHBIX (OpMax Ui CTYACHTOB C HApYLIICHUSIMHU CIIyXa,
MOOWJIBHOM cHCTeMBbl OOy4eHHUs sl CTYICHTOB C WHBAJIUJHOCTBIO, MOPTAaTUBHOW HWHIYKIIMOHHOM
cUCTeMBbl. YueOHasi ayguTopusi, B KOTOPOH OOydaroTCsl CTYIEHTHI C HapyIIEHHEM cllyxa, 00opyaoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAMOTEXHUKOM, BUJICOTEXHUKOM, SJIEKTPOHHOW ITOCKOM, MYIbTUMEIUMHON
CUCTEMOM.

IIpu oOyuyeHHM CTYIEHTOB ¢ HAPYWIEHMSIMH 3PEHHMSIMH IIPEIyCMOTPEHO HCIOJIb30BaHUE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00bEKTOB (HAIpHMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) MpH MOMOIIM BUACOYBEIUUUTENIEH IS yAaJIEHHOTO IPOCMOTpa.

[Tpu 0Oy4eHUHU CTYICHTOB ¢ HAPYLIEHHUSIMU ONMOPHO-IABHUIaTEJbHOI0 ANMAPaTa HUCIOJIB3YIOTCS
aJIbTepHaTUBHBIE YCTPONCTBAa BBOJA MH(OPMALMU M JIpyrue TEXHUUYECKUE CpeACTBa MpueMa/nepenadu
yuebHOl nH(pOopMauy B JOCTYNMHBIX (OpMax i CTYACHTOB C HapyIICHUSMH OIOPHO-ABHTaTEIbHOTO
anmnapara, MOOMJIbHOM cucTeMbl 00yUeHMs [UIsl JIIOAEH ¢ MHBAJIHIHOCTBIO.

14. ®oH/1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE Tpeﬁonam/m K (l)OHI[y OLCHOYHBIX CPEACTB U METOAUYECCKHUE PEKOMECHAALIUNA
DoHA OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHHsI, UCIIOJIB3YCMbIC IJId OLICHKU
C(l)OpMI/IpOBaHHOCTI/I U OCBOCHHUA 3aKPCIVICHHBIX 3a JUCHUILIMHON KOMIICTCHITHI Inpu MNpoOBCACHUN
TeKyIueﬁ, HpOMC)KYTOQHOIZ arTeCTaluu 110 JUCHUILIMHC IIPUBCACH B IIPUJIOKCHHUU K pa6oqel71 IIporpamme.

14.2 Tpe6oBanus K (poHAY OLIEHOUHBIX CPEICTB JUIfA JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSAMHU
310POBbS
JUis CTyAEHTOB € HMHBAJIUAHOCTBIO IPETYyCMOTPEHbI JIOTOJIHUTEIbHBIE OICHOUHBIE CpE/ICTBa,
nepedeHb KOTOPhIX YKa3aH B TaOIHUIIE.
Tabnuua 14 — JlononHUTENbHBIE CPEICTBA OLIEHUBAHUS JUISl CTY/IEHTOB C HHBAJIUHOCTHIO

BI/I)II)I JOITOJIHUTECIIBHBIX OLICHOYHBIX cDOpMI)I KOHTPOJII U OICHKHN

Kareropuu cryneHros
CPEACTB pe3ynbTaToB 00y4YeHus

TecTbl, MUCEMEHHBIE CAMOCTOSITENIbHBIE
paboThI, BOIIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PabOThI

C HapyleHusIMH
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAs
IIpOBEpKa

C napymenusmu | CobGeceoBaHue 1o Bompocam K 3adery, | IIpeumyriecTBeHHO ycTHas MpoBepKa

3pEHUS ONpOC IO TEPMUHAM (MHIMBUYaTIbHO)
C HapylmeHusAMH Pemenne nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0O0Thl, MUCbMEHHbIE | [IpenMyIiecTBeHHO AMCTaHIMOHHBIMU
JBUTATEIbHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOIIPOCHI K METOAAMH
anmapara 3a4eTy
C orpanunuenusmMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE IIpenmy1iecTBEHHO IpOBEpKa
o01IeMeTMIIUHCKUM paboThI, BOTIPOCHI K 3a4ETY, METOAAMHM, UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIErocss HA MOMEHT IPOBEPKU
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14.3 MeTonnuyeckne peKOMEHIAIUM 110 OLEHOYHBIM CPeACTBAM ISl JIUI] C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mnpemycmarpuBaercss gocTymHass ¢GopMma MpEeroCTaBICHHUS 3aJaHui
OLICHOYHBIX CPENICTB, @ UMEHHO:

- B TIeYaTHOU (opMe;

— B TIe4aTHOU (hOpMe C YBEIMUYSHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHUS ACCUCTEHTOM 3aJlaHusl BCIYX;

- MIPEIOCTABIICHUE 3a/I1aHUS C UCIOJIB30BAHUEM CYPIONIEPEBOJA.

CrygeHTaM ¢ MHBaJIMAHOCTBIO YBEIIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOHTPOJbHBIC
BOMpPOCHL. [ TakuX CTYyAEHTOB MperyCMaTpUBAETCs IOCTyMHas (opMa mpeaocTaBIEHUS OTBETOB Ha
3a/1aHMs], & UMEHHO:

- MUCHbMEHHO Ha Oymare;

— HaOOp OTBETOB HA KOMIIBIOTEPE;

— HaOOp OTBETOB C UCHOJIb30BAHUEM YCIYT ACCUCTEHTA;

- MIPE/ICTABIEHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS PE3y/IbTATOB OOy4YeHUS WHBAIHMIOB IO JUCLUUIUIMHE MPEAyCMaTpUBACT
npenocraBieHue nHpopmanuu B popmax, alanTUPOBAHHBIX K OTPAHHYCHHSIM UX 310POBBS U BOCIPUSATHS
nHpopmauu:

JLst M1 ¢ HapyLIeHUsIMH 3peHust:

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA;

— B MeYaTHON (hopMe YBETUUECHHBIM MIPUPTOM.

JUJ1s1 JINL ¢ HAPYIIEHUSIMU CJIyXa:

— B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;

- B TIe4aTHOU (hopme.

JL1st 1M1 ¢ HapyLIeHUsIMH OIIOPHO-ABUTaTeJILHOIO aNnapara:

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopme.

[Tpu HEOOXOAMMOCTH /7151 00YJAIOIINXCSl ¢ MHBAJIHMIHOCTHIO TPOLIEAYPa OLICHUBAHUS PE3YIIbTaTOB
00y4eHHsI MOXKET MTPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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Kon
OIIK-3

1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIEHO-H3MEPUTENBHBIX MAaTepHalioB (TUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno paucuuIUIiMHE (MPaKTUKE) HUCHOIB3YeTCSl NpPU TPOBEACHUU TEKYIIETOo KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — Ilepeuenp 3aKperICHHBIX 32 JUCHUTUTMHON KOMIIETEHIIUN

DopMyIUPOBKA KOMIIETEHIIUU

CHOCOOHOCTBIO UCIIOJIB30BaTh B
po(heCCHOHAIBHOM IeITEeIbHOCTH OCHOBHBIC
3aKOHBI GCTGCTBCHHOHay‘-IHBIX JUCHUILIINH, B
TOM YHCJIC MEIULIUHBI, TPUMEHSTh METOIbI
MaTeMaTHYeCKOTO aHallu3a U MOACIUPOBAHUS,
TEOPETUYECKOTO M IKCIIEPHUMEHTAILHOTO

HUCCICO0OBaHUA

Oransl GOPMUPOBAHUS KOMITETCHIIUI

JloneH 3HaTh OCHOBBI JIMHEHUHOMN

anreOppl, aHATUTUYECKONU T€OMETPUU U
MaTeMaTH4eCKOIo aHajIu3a.;

JlomkeH yMeTh UCIIONIb30BaTh
MaTeMaTH4eCKrUe METO/Ibl B OCBOCHUH
OCHOBBI JINHEWHOU anreOphl,

AHAJIMTUYECKOU F€OMETPUU U
MaTeMaTH4eCKOI0 aHaAIN3a.ApyTrux
JUCLUIUINH, IPEAYCMOTPEHHBIX y4EOHBIM
IUTAHOM, pelIeHue NpodhecCuOHaNbHbBIX

3aja4.;

JlomkeH BageTh MaTeMaTHUYECKUM
anmaparoM B MOJCITHPOBAHUU
TEOPETHYECKOTO U AKCIIEPUMEHTAIILHOTO
HCCIICAOBAHUSAX.

OO0me XxapakTepUCTUKU TOKa3aTeeid M KPUTEPUEB OIICHWBAHMS KOMIETCHIIMI Ha BCEX dTarmax
NpUBEICHBI B Ta0muIe 2.
Tabnuua 2 — OOue xapakTepUCTUKYU MOKa3areneil 1 KpUTeprUeB OLIEHUBAHNS KOMIIETEHIUH 110 ATarnaM

Tloka3arenu u
KpUTEpUHU

3Harb

YMmern

Bnaners

OTnnyHO (BBICOKUM
YPOBEHB)

O6nanaer hakTHIECKUMU
U TEOPETUUYECKUMU
SHAaHUAMU B IIPCACIIax
n3ydaeMoil 061acTu ¢
IMOHUMAHHUEM I'PAHUIL]
MPUMEHUMOCTH

Ob6nanaer auana3oHOM
NPaKTUYECKUX YMEHUH,
TpeOyeMBIX ISl pa3BUTHUSA
TBOPUYECKUX pEIICHUH,
abcTparupoBaHus
npobiem

KonTpomupyet padory,
IIPOBOAMT OLIEHKY,
COBEPILICHCTBYET NEUCTBUS
paboThI

Xoportio (6a30BbIi

3Haer (aKThbl, IPUHIIUIIBI,

O0Omnamaer qrama3zoHOM

beper oTBETCTBEHHOCTS 3a

3a7a4

YPOBEHB) npoliecchl, o0mue NPaKTUYECKUX YMEHUH, 3aBeplICHHE 3aj1a4 B
TIOHATHS B Mpeenax TpeOyeMbIX Ul PEIIeHUsl |HUCCIeIOBaHHH,
u3y4yaemoil obiactu OTpeJIeNIEHHBIX MPO0OJIeEM B | IPUCTIOCAOINBAET CBOE

00JIaCTH UCCIIEAOBAHMUS MOBEJIEHUE K
00CTOSTENHCTBAM B
pelieHnu npoodaem

VnosnerBopurensH |Obnagaetr 6a30BbIMU O6nanaer OCHOBHBIMHU Pabotaer npu npsimom

0 (MopoTroBBIf 0o0LIMMU 3HAHUSIMHU YMEHUSIMH, TpeOyEeMbIMH | HAOJIIOICHUH

YPOBEHD) JUISL BBITTOJTHEHUSI TPOCTHIX
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CCTCCTBCHHOHAYYHBIX IUCHUILIMH, B TOM 4YHCJIC MCAUIVHBI,

2 Peaan3zanus KOMIeTEHIIMIA

2.1 Komnerenuus OIIK-3
OIIK-3: cnocoOHOCTBIO HCIIONIB30BaTh B MPO(ECCHOHAIBHON NESTENbHOCTH OCHOBHBIE 3aKOHBI

IIPUMCHATH

MCTOJbI MATCMaTn4cCcCKOIro

aHaJIM3a U MOJICTTUPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS.

Jns popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJ ATANOB. DTarbl POPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIE /JI 3TOr0 BHJBI 3aHATUH W HUCIOJIb3yEeMbIE CPEICTBA OLICHUBAHUS
MpeJICTaBIeHbI B Tabnuiie 3.
Tabnuna 3 — Dransl HOpMUPOBaHUS KOMIIETEHITUH U UCIIOJIB3YEMBIE CPEACTBA OICHUBAHUS

Cocras 3Harb Ymetb Bnaners
Coneprxanue OCHOBBI JINHEHHOM MCIIOJIb30BaTh MaTeMaTH4eCcKuM
ITAIoB anreOphl, AaHATUTHYECKOW |MaTeMaTHYeCKUE METO/bI | almapaToM B

TeOMETPUU U B OCBOCHUHU JPYTUX MOJICTUPOBAHUU
MaTeMaTHIeCKOTO JUCITUTLIVH, TEOPETUIECKOTO H
aHanu3a. MPEyCMOTPEHHBIX AKCIEPUMEHTAIBLHOTO
y4€OHBIM TIJIaHOM, HCCIIEIOBAaHUSIX.
pelieHue
npodecCuoHaTBHBIX
3ajay.

Bunrsl 3austuit

e llHTEpakTHBHBIC
JIEKIIHH;

e [IpakTuueckue
3aHATUS;

o Jlekumu;

e CamocTosiTenbHas
pabora;

e llHTepakTUBHbIE
MPAKTUYECKUE 3aHATHS;

e llHTEpaKkTUBHBIC
JICKIIUH;

e [IpakTnueckue
3aHATUS;

o Jlekumu;

e CamocTosiTenbHast
pabora;

e llHTepakTUBHbIE
MPAKTUYECKUE 3aHATHS;

e CamocrosTenbHas
pabora;

e llHTepakTHUBHBIC
IPAKTHYCCKHUE 3aHATHS,

Hcnonb3yemble
CpeacTBa
OLICHUBAHUs

e KoHTposbHas paboTa;
e DJK3aMeH;

¢ KoHTponbHas paboTa;
e DJK3aMeH;

e KoHTpomnbHas pabora
e DK3aMeH;

DopMyIMpPOBKA MOKa3arejied W KPUTEPUEB OILICHWBAHUS JAHHOW KOMIIETCHIIMW IpPUBEICHA B

Tabmuie 4.
Tabnuua 4 — Ilokazarenu 1 KpUTEpUH OIIEHUBAHMsI KOMIIETEHIIMU Ha dTanax
CocraB 3HaThL YMeThb Bnanets

Ornyno ® BBIBOJIbI ® yMeeT MareMaTU4YeCKHd | ® BIIAJEET YMEHUEM

(BBICOKMH YPOBEHb) | TOKAa3aTENbHBIL, - BBIPAXXaTh U yCTaHaBJIMBaTh
MIPUBOAUT MIPUMEPHI; apryMeHTUPO-BaHHO MEXMPEAMETHBIE U
JEMOHCTPHUPYET JIOKa3bIBATh BHYTPU-TIPEMETHbIE
CIIOCOOHOCTD K aHaJIN3y | MareMaTH4ecKue CBSI3U MEXY

U COIIOCTABJIECHUIO
paSJ'II/I'-IHI)IX IIOAX0OA0B K
PEIICHHUIO 3asIBICHHON B
BOTIPOCE WIIH 3a/IaHUN
poOJIeMaTHKU; MaTeMaTH
yeCKH 000CHOBBIBAET
BBIOOP MeTO/a U IIJIaH
pEIICHUS 3a]1a49H; ;

YTBEP)KJCHUS; -CBOOOTHO
MIPUMCEHACT METO/bI
pelieHus 3a1a4 B
HE3HAKOMBIX

CHUTYAIIHsX; ;

COOBITHSIMH, 00BEKTaAMHU
U SIBJICHUSMH; -CBOOOTHO
BJIaJICET OCHOBHBIMH
MOHATUSMH, 3aKOHAMH H
Teopuel, He0OXOTUMBIMU
JUIT OOBSICHEHHS
SIBIICHUH,
3aKOHOMEPHOCTEH; ;
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Xopomo (6a30BbIii ® CTPOUT JIOTHYECKU ® yMeeT KOPPEKTHO e -rpaduuecKku

YPOBEHB) CBSI3aHHBIN OTBET, BBIpaXXaTh U WUTIOCTPUPYET 3a7ady; -
WCTIONB3YS NPUHATYIO apryMEHTUPOBAHHO KPUTHYECKH OCMBICITUBAET
Hay4IHYIO TEPMUHOJIOTHIO; - | OOOCHOBBIBATH MOJIOKECHHUS | IONyYeHHBIC 3HAHUS; -
apryMEHTUPYET BBIOOD MIpeIMETHON 00IacTH KOMITETEHTEH B PA3INIHBIX
MeToJa peIlieHHs 3aa4u; - | 3HAHUS; -IPUMEHSET cutyanusx (pabora B
JIEMOHCTPHUPYET 3HAHHE METOZBI PEIIeHHS 33a1a4 B MEXIUCITUTUTHHAP-HOH
OCHOBHOTO COJIePKaHHS HE3HAKOMBIX CUTYAIHSIX; ; KOMaHze). -Tpaduaeckn
JUCLUIUTAHBI U €T0 WUTIOCTPUPYET 3aady; -
3NIEMEHTOB B COOTBETCTBUHU KPUTHYECKH OCMBICITUBAET
C TIPOCITyIIaHHBIM MOJTyYeHHbIE 3HAHUS; -
JIEKIIMOHHBIM KypCOM H C KOMIETEHTEH B Pa3IHYHbBIX
yueOHOM TUTepaTypoOii; ; cutyanusx (pabora B

MEXIUCITUTIIIMHAP-HOMU
KOMaHze). ;

VIOBIIETBOPUTENLHO | o CY)XICHHUS HE IIyOOKHE M| ® yMEET BBINOJIHSTH BCE e -BilajeeT

(TIOpOTOBBIi HEOOOCHOBaHHEIE; HEOOXOIUMEBIE OTIepaluu TEPMUHOJIOTUEH

YpOBEHB) 3aTpyOHSETCS IPHBECTH (meticTBus); -ymeeT IIpeIMETHON 00IacTH
CBOHM TIPUMEPHI; -3HAET paboTarb co CIIpaBOYHON 3HAHUS; - CIIOCOOCH
OCHOBHBIE€ METO/BI JINTEPATypOH; -yMeeT KOPPEKTHO IIPEICTABUTD
pelICHUA TUIIOBBIX 3a4a4; - NpEACTABIATH PE3YJIbTAThI 3HaAHUS B MaTeMaTH4YeCKOM
M3NaraeT Marepuai cBOEii paboTHI ; thopwme ;
HETIOJHO U JIOMyCKaeT
HETOYHOCTH B ONIPCACIICHUN
MOHSATUH WIH
(hopMyMHPOBKE MPABHI; ;

ACATCIIBHOCTH,

XaPAKTCPUIYIOIINUX I3Tallbl

3 TunoBbie KOHTPOJIbHbIE 321aHUSA
s peanuzanuy BbIICTIEPEYUCIEHHBIX 3a7a4 00y4eHUs! HCIONb3YIOTCS THUIOBBIE KOHTPOJIbHBIE
3a/IaHMsl WM MHBIE MaTepualibl, HEOOXOAUMBIC ISl OLEHKH 3HAHWW, YMEHHM, HAaBBIKOB M (MJIM) OMBITA

00pa3oBaTebHOI POrPaMMBI, B CJICIYIOIIEM COCTABE.

3.1 TecToBbIe 3a1aHUA

— He npeagycMoTtpeHsl.

™

3.2 TeMbl KOHTPOJILHBIX PadoT

Jluneiinas anreOpa U aHAJIUTUYECKasi TEOMETPHSL.
JuddepennnanbHoe U HHTETpaIbHOE HCUHUCIICHHUE.

(1)OpMI/Ip0BaHI/I$I KOMHCTCHI_II/Iﬁ B IIpoHccCcc OCBOCHUA

3.3. Tembl 1J1s1 CAMOCTOSITEILHOIO U3Yy4YeHHUsI TEOPUTHYECKOI YacTH Kypca

. Marpuiipl, 1elcTBUS Hal HUMU
. Onpenenurenu

. O6parHas marpuia

. Panr marpuist

. Bextopnast anre6pa

. HacTHas npoun3BosiHasi, Tpaiue€HT
. YpaBHEHHS KacaTelIbHON

. UccnenoBanue GyHKIIMU U TOCTPOEHHUE IPahuKOB C TIOMOIIBIO TPOU3BOTHON
0. OnpeneneHHbId HHTErPAIL.

1
2
3
4
5
6. KpuBbie Broporo nopsjaka
7
8
9
1
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/leMOBapHaHT KOHTPOJIbHOI padoTsl Nel
Jlunelinas anrebpa U aHATUTHYECKAsI TEOMETPUSI.
1) Pemuth cucremy.
a) MaTpUYHBIM CIIOCOOOM
0) mo mpaBuy Kpamepa
X, + X, —2X3 =2
Ipumep. 3 X, +2X, +X; =3
2X, + X, +2X; =3

2) Pemiutb OMHOPOJHYIO CUCTEMY.

- X, +X, +3%; =0
nUMCEp.
puMep X, +2X, —3X; =0

3) Haiitu niomaab TpeyroyibHUKA, IOCTPOEHHOIO Ha BEKTOpax
a=(3;12)ub=(2;,-1,0);

4) Nausl Bepumaa A(2;1), B(6;3), C(4;5) TpeyronbHuKa.
Haiitu: 1) anuny croponst AB;
2) BHYTpEHHUH yroi A B pajnaHax ¢ To4HOCThIO 110 0,01;
3) ypaBHEHUE BBICOTHI, IPOBEIEHHON Yepe3 BEPUIMHY C;
4) ToUKy MepeceueHus: BLICOT TPEYTrOJIbHUKA,
5)ypaBHEHUE MEIUAHBbI, IPOBEJCHHON Yepe3 TOUKY C;
6) ATMHY BBICOTHI, OMYIIEHHON U3 BEPILUHBI C;
7) cucTeMy JINHEHHBIX HEPABEHCTB, ONPENEIAIONINX BHYTPEHHIOI 00J1aCThb
TPEYyrojbHUKA;
8) caenarp 4epTeK.
5) Ilpusectu ypaBHeHHue KpuBoil 8x% + 8y? + 24x + 4y — 4 = 0 K KAHOHMYECKOMY BHIYy U
MOCTPOUTH €€ rpaduk.

JleMOBapHaHT KOHTPOJIbHOI padoThl Ne2

JuddepeHnnanbHO-UHTETpaIbHOE UCUUCIIEHNE

x+1.

1.Haiitu npon3BonHyro GyHKIIHIO f (X) = ?,

2. Haiiit ypasenue kacatenbHoit s Yy = X° + 2x% + x + 1 B Touxe Xy = 1u BoicoTy
kacarenbHol mpu X = 0

1
3. Haittu oxerpemymsr ms f(x) = Ex‘* —2x3 + 2x*

Haiitu HCOHpe)IeJ'IéHHBIC HWHTCIpaJibl:

x+5
4 f x2+4
5.f x sin 2x dx
f2x2—10x+13
(x—2)(x—3)2
1
7. [ = +\/_

8. Berunciuth miomanb O6J'IaCTI/I, or paHquHHOﬁ KPHUBBIMHU:

y=2x,2y=-x,x=1.
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13.
14,
15.
16.

o

© o N o

10.
11.

12.

13.
14.
15.

3.3 DKk3aMeHANMOHHbIE BONIPOCHI

JInneiinas anredpa
Jarb onpeaenieHre MaTpUIbl pa3Mepa mxn.
[TpuBecTu npumepsl HHPOPMALIUU, KOTOPYIO YIOOHO 3alKChIBaTh B MATPUYHOM BHU/IE.
[aiite omnpeneneHus KBaJApPATHOW, TPEYrOJbHOW, AMArOHAIBHOM M eauHM4YHOM Mmarpul. Kakue
MaTpHUILIbl Ha3bIBAKOTCS PABHBIMU?
Onumure omnepanyy HaJ MaTpULIAMH.
[aiiTe onpenenenue onpeaeanTens nopsaka n.
Onumure NpaBUIO BBIYUCIECHUS ONPEAETUTENS opsaaka 2 u 3.
JaiiTe onpezenenne MUHOPa U alredpandecKoro A0MOTHEHUS.
Jaiite onpenenenne MUHOpPa MOPsIIKa M MaTpULbl A.
[aiiTe onpenenenye paira MaTpuLbl.
Cdopmynupyiite TeopeMy 0 6a3UCHOM MUHOPE.
Omnpenenure npeodpa3oBaHUsl MaTPHUIIbI, HA3bIBAEMBIEC 3JIEMEHTAPHBIMHU.
JlaiiTe onpeneneHne peleHns CUCTEMBbI, OIIPEIEICHNUS] COBMECTHBIX, HECOBMECTHBIX, OIIPEIEIICHHBIX
Y HEONPEJIEJICHHBIX CUCTEM.
CdopmynupyiiTe TEOpeMy O COBMECTHOCTH TIPOU3BOJIBHON CUCTEMBI IMHEHHBIX YPABHCHHIA.
Kakue aBe cucTemMbl Ha3pIBatOTCS SKBUBAJICHTHBIMU?
Kakue Hen3BecTHbIE CUCTEMBI Ha3bIBalOT CBOOOIHBIMHU, 8 KAKUE — 3aBUCUMBIMU?
Jaiite onpenenenue oOIIETO U YaCTHOTO PEIICHUN CUCTEMBI.

AHaauTH4YecKas reoMmeTpus

3anumuTe B BEKTOPHOM M KOOpAMHATHOM (hopMe ypaBHEHHS MPSMOM MPOXOMAIIeH depe3 TOUKY

Mo(Xo,Yo) nepnenukynspuo ekropy N =(A,B).

3anumuTte oO0Iiee ypaBHEHHE IPAMOM Ha IUIOCKOCTH B JEKAPTOBOW CHUCTEME KOOpJMHAT.
Oxapakrepu3yiTe ero k03(pQHuIreHTHI.

OxapakrepusyiiTe mnpsiMble Ha IIJIOCKOCTH, 3aJlaBaeéMble HENOJHbIMU YypaBHeHUsiMu Bx+D=0,
Ay+D=0, Ax+By=0, x=0, y=0.

3anuiuTe napaMeTpuyeckue 1 KAaHOHUYECKHUE YpaBHEHUs IPSAMOM Ha MJIOCKOCTH.

3anumuTte GOpMyITy BBIYHCIEHHS PAcCTOSHUS OT TOYKH Mo(Xo,yo) o mpsimoit Ax+By+C=0 na
IJIOCKOCTH.

3anuiuTe ypaBHEHHE IPSIMOM C YITIOBBIM KO3 (UILIMEHTOM, OXapaKTepU3yhTe ero ko3ppuineHTsl.
3anumute GOpMYIbI ISl BHIYUCIECHUS YITIa MEXy TPSIMBIMH.

Kak oxapakTepn30BaTh B3aMHOE PACIIONIOKEHHE IBYX MPSAMBIX A1x+B1y+C1=0, Axx+Boy+C,=0?
3anuimuTe B BEKTOPHOM M KOOpAMHATHOM (popMe ypaBHEHUS IUIOCKOCTH, MPOXOMAIIEH Yyepe3 TOUKY

Mo(X0,Y0,20) TeprienuKkyispao sekropy N ={A,B,C}.
3anumuTe odlee ypaBHEHHE IIOCKOCTH. OXxapakTepu3yiTe ero koappuuneHTs!.
3anumuMTe B BEKTOPHOW M KOOPAWHATHOW (popMe ypaBHEHUS TUIOCKOCTH, POXOMIAIICH depe3 TOUKY

Mo (X0,¥0,Z0) C paliyCOM BEKTOPOM fo rapajuieIbHO BEKTOpaM I, ={my,ny,p1} u 1, ={my,n,,p2}.

3anummre (GOpMyNny BBIYHMCICHUS PACCTOSHHS oTr Toukun Mjy(X0,Y¥0,Z0) A0 TUIOCKOCTH

Ax+By+Cz+D=0.

Kak Haiiti yron Mexay AByms TiockocTsMu A1x+Biy+Ci1z+D1=0 u A x+Boy+Coz+D,=0?

3anuiuTe o01Iee ypaBHEHHE U MTapaMeTPUIECKUE YPaBHEHHS MPSMOIl B MPOCTPAHCTBE.

OnumumTe mpoliece nmepexoaa oT O0IMX YpaBHEHUH MPSMBIX B MPOCTPAHCTBE K NMAPaMETPUIECCKUM.
DJieMeHThI TEOPUU MHOKECTB, 3JIEMEHThI MaT. JIOTUKU M BBeJeHHEe B MAT. aHAJIU3

OnumuTe nmoHaTre MHOXecTBa. [IpuBenute mpuMepbl MHOXKECTB. [10SICHUTE CMBICT yTBEPKICHUS:

«MmuoxxecTBo A 3agaHo». Kakue crmocoObl 3aJaHHsI MHOKECTB 3HAETE.

OOBsicHUTE, UTO O3HAYAIOT Ceayromue 3anmucu acA, ag A, AcB, BCA.

Kakue nBa MHOKeCTBa Ha3bIBAIOTCS paBHbIMHU. Kak MOXXHO JT0Ka3ark, 4To A=B.

[aiite ompeneneHue ACUCTBUTENBHOrO uuciia. Kakue dyuciaa Ha3bIBAIOTCS PalMOHAIBHBIMU,

HPPALOHATIbHBIMHU.
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14,
15.
16.
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18.
19.
20.
21.
22.
23.
24.
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11.
12.
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14.
15.

SN A

© o N o

Ornepanuu ¢ CUMBOJIAMH  -00, +00, 00,

[TonsTre obmacTu onpeneeHus U 00IacTH 3HaYCHUH (QYHKITHH.

[Tonsarue rpaduka pyHKINN.

Onummre Ki1acc OCHOBHBIX JIEMEHTApHBIX QYHKIHH. YKakuTe ux o01acTh onpeneieHus 1 o01acTb
3HAYECHUH. [ToctpoiiTe rpaduk Kax10i U3 OCHOBHBIX IIEMEHTAPHBIX (DYHKIIUH.
[TonsiTue npenenbHOM TOYKH, BHYTPEHHEW M TpaHUYHOM TOYKM MHOXKecTBa. lloHsATHE TpaHUIbI
MHOYKECTBA, OTKPBITHIE U 3AMKHYTbIE MHOXECTBA.

[ToHsiTHe YMCIIOBOI MOCIENOBATENBHOCTH. BUABI YHCIOBBIX MOCIEI0BATEIbHOCTEH.
[TonsiTue npenena YUCI0BOM MOCIEI0BATEIbHOCTH.

CdopmynupoBarh TEOpEMY O Ipejieie MOHOTOHHOM OrpaHUYeHHON MOCIeI0BaTeIbHOCTH.
CdopmynupoBarb CBOWCTBA Mpeiena MOCIe0BaTeIbHOCTH.

ChopmynupyiiTe pa3TudHbIE OMPEIeIeHUs HEITPEPHIBHOCTU (DYHKIIMH B TOUKE Xo.
CdopmynupoBaTh TEOpEMY O HEMPEPHIBHOCTU CIOKHON (YHKIIHH.

[TonsiTre HenmpepbIBHOCTU (DYHKIIMH CIEBA U CIIpaBa.

Teopema 0 HENPEPHIBHOCTU CYMMBI, IPOU3BEACHHS U YaCTHOTO (DYHKIIHH.

3anuiuTe NepBblid 3aMevareIbHbINA IPEIEIT U €ro CIeICTBUS.

Bropoii 3ameuarenbHblil ipeaesn. 3anuinuTe CIeACTBUS BTOPOIO 3aMeUaTeIbHOTO.

[TonsiTrie TOUKM pa3pbiBa QYHKLIUU.

[TonsiTne GeckoHeYHO Masoi u OeckoHeuHo OonbIIon GyHKIMH. [TpumMepsr.
CdopmynupoBarh TEOpEMY O TPOU3BEIECHUN OECKOHEUHO MAJIOW U OTPAaHUYCHHON (DYHKITHIA.
[ToHsTHE SKBUBAJICHTHOCTHU JABYX O€CKOHEYHO MAJbIX ()YHKIIUH.

CdopmynupyiiTe cBOHCTBA SKBUBAJICHTHBIX OECKOHEYHO MAJIBIX.

JAnddepeHnuanbHOe HCHUCTICHHE
Haiite onpenenenue nuddepeHupyeMont GyHKITHH.
Cdopmynupyiite TeopeMy o cBsizu TudhHepeHIIUPYEMOCTH U HEMPEPHIBHOCTH.
[Tomyunrte GOpMyIBI IS TPOU3BOAHBIX BCEX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.
Chopmynupyiite npaBuia quddepeHIpoBaHs CyMMBbI, IPOU3BEACHUS U YACTHOTO.
Chopmynupyiite TeopeMy o AU PepeHInPOBAHUN CIOXKHON (HYHKIIHH.
[ToHsITHE TPON3BOIHBIX BBICIIUX MTOPSIKOB.
[eomeTpryeckuil U MEXaHUUYECKUI CMBICI MTPOU3BOAHON (QYHKIIHH.
Kak 3anmcars quddepentman st GyHKInn?
Coopmynupyiite Teopemy o moBeneHun QpyHkuuu f(X) B okpecTHOCTH TOYKH Xo, ecnu f(x) > 0,
("x)<0)
Cdopmynupyiite mpaBuio Jlomurans.
Kak packpsITh HeonpeaeaeHHOCTh 0)-00, 00-007?
Kak packpbITh HEONIPEIEIEHHOCTh OO, 1%, 0?
C noMo1b10 KaKuX IPOU3BOAHBIX MOXKHO HAWTH TOYKH MaKCUMyMa U MUHMUMYMa, TOUKU Iieperuoa.
[Tonsitue acumnToThl rpaduka pynknuu. Kak Hailtu acuMnToTsl?
Onumute cxeMy MccaeJ0BaHUs U MOCTPOEHUs Tpaduka QyHKIHH.

HMHuTerpanbHoe ucYHCICHUE

Jaiite onpeneneHue nepBoodpazHoi GyHKINU.

[aiite onpeneneHne HEONPEIETCHHOTO HHTErpaJia.

Cdopmynupyiite cBOWCTBa HEONPEIEIEHHOTO HHTErpalla, BHITEKAIOIIUE U3 €T0 ONPEeICHHS.
BbryuuTe Tabnuily MHTErpasnos.

dopMyna UHTErpUPOBaHUSA 110 YacTsAM. lIpuBenure npuMepsl HHTErPajioB, KOTOPbIE PEKOMEHYETCs
HAXOJUTh, MPUMEHSS GOPMYITYy HHTETPUPOBAHHUSI 110 YACTSIM.

JlaiiTe onpeneneHye ONpeneIeHHOro HHTErpaa.

B ueM 3akiarodaercst reoMeTpUYEeCKU CMBICI OIIPENEIIEHHOIO HHTErpaa.

Jokaxure cripaBeyiuBoCTh (popmynbl Hetorona-Jleitonuna.

3anumuTe GOopMyny HHTETPUPOBAHUS IO YACTSIM ISl ONIPENIETICHHOTO MHTEerpasa.
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[Ipumep 3K3aMeHALTHOHHOTO OHJIETA

1. CBoiicTBa onpenenurens.
2. OnpenesneHne BEKTOPHOTO IPOU3BE/IEHUS, CBOMCTBA BEKTOPHOIO MTPOU3BEICHUS.
3. Jloka3arp, 4TO JaHHAs MaTpHIla UMEET OOpaTHYIO U HAWTHU e€. BBIIOITHUTB NPOBEPKY.
(5 Z5)
5 =3

4. Haiitu naubonpiuee 3nadenue Gynkuun y = 4x% + 32x + 4na orpeske [-6;-3].

2 (5x+2)dx
5. BbIUUCIUTD f —
0 x2+2x-8
4 Meroann4yeckue MaTepuaJibl
st obecnieueHus mporecca oO0ydeHUs] U PeICHHs 337ad OOy4eHUsl MCIIONB3YIOTCS CIIEAYIONUE
MaTepHuabl:
— METOAMYECKUE MaTepHalibl, OIMPEACISIONME MPOLEIypbl OICHUBAHUS 3HAHUW, YMEHUH,
HAaBBIKOB U (WJIM) OMbBITA MACSITEILHOCTH, XapaKTEPU3YIOIIUX ITambl (OP-MUPOBAHUS KOMIICTCHIIUH,
coracHo 1. 12 paGoueli mporpaMMel.

4.1. OcHoBHas JuTEpaTrypa

1. Jluneitnas anreOpa. AHamUTHYeCKas reomeTpus: YueOHoe mocobue / Marasunnukosa A. JI.,
Marazunauko  JI. HW. - 2010. 176 «c. [Dnexrponnsli pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/2244, cBOOOAHBIA.

2. JuddepenunansHoe ucuucienue: Yuebnoe nocobue / Marasuanukos JI. 1., MarasuHHuKOB
A. JI. - 2007. 191 c. [Dnextponnslii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2246,
CBOOOTHBIH.

3. MHHrerpanbHOe ncuncienue: YueoHoe nocodue / EnprioB A. A., EnbrioBa T. A. - 2013. 138 c.
[DnexTpoHHBIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6063, cBOOOIHBIH.

4.2. lononHUTEIBHAS JUTEPATypa
1. Maremaruxka: Kypc nekuuit. Cemectp 1, Hacts 2 / Ilpuxomosckuit M. A. - 2017. 90 c. [DnekTpoHHBIHA
pecypce] - Pesxxum noctyna: https://edu.tusur.ru/publications/6633, cBOOOIHBIN.
2. Maremaruka: Kypc nekuuii. Cemectp 1, Hacts 1 / Ilpuxonosckuit M. A. - 2016. 84 c. [DnekTpoHHBIH
pecypce] - Pexxum nocryna: https://edu.tusur.ru/publications/6308, cBOOOAHBIN.

4.3. O0s13aTes1bHBIC Y4eOHO-MeTOAHYECKHE MOCOOH
1. Bricias maremaruka I. IlpakTukym mo JnMHeiHHON anreOpe M aHAIUTUYECKOW I'€OMETpPHU:
VYyebnoe nocobue / MarazunuukoB JI. U., Marazunnaukosa A. JI. - 2007. 162 c. [DnexkTpoHHBIN pecypc| —
(pexoMeHZI0BaHO ISl caMOCTOsITeNbHON paboTsl) Pexum moctyma: https://edu.tusur.ru/publications/37,
nara oOpamenus: 12.03.2017.

4.5. Pecypcsbl cetu UHTEpHET

4.4. ba3bl aHHBIX, HH(POPMALMOHHO CIIPABOYHBIEC M TOUCKOBbIEC CHCTEMBbI
1. Oo0pa3oBarensubiii moprtan yauBepcutera (https://edu.tusur.ru), SIEKTPOHHBIA KaTagoT
oubmotexu (http//lib.tusur.ru), snekrponHas oubnuoreunas cucrema «Jlanpy (http://e.lanbook.com)
2. cucreMa aUCTaHIMOHHOTO oOpazoBanuss MOODLE (MeTomuueckne mMarepHalibl: TEKCTOBEIC,
ayauo u Buaeohaiibl, MHIWBUya IbHbIC 3aJaHUs, TECThI U T.1.)
3. Cchurku ¢ caiiTa kadenpsl Ha MaTeMaTHYECKUE PECYPCHI U OH-JIAH TPEHAKEPHI.
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