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Bunbl yueOHOIT esTenbHOCTH 1 cemectp 2 cemectp 3 cemectp Beero Enunuiist
CamocrositenpHas pabora 155 126 94 375  yacoB
CamocrosiTensHas padoTa 1Mo pyKOBOJACTBOM 12 12 8 32 4acoB
npernoaaBaTens
KonTtponbHbie paboTbl 4 2 2 8 4acoB
[ToaroroBka u caada 3K3aMeHa/3auera 9 4 4 17 4acoB
OO61mas Tpya0eMKOCTh 180 144 108 432 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 12 3.e.

@opMbI MPOMEKYTOUYHOM aTTECTALIUU Cemectp KonnuectBo
DK3aMeH 1
KonTtponbHbie paboTbl 1 2
3ader ¢ OIeHKOM 2
KoHTponbHbIe pabOThI 2 1
3ader ¢ OLlEHKOM 3
KoHnTposabHble paboThl 3 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. HBy‘IGHHG OCHOBHBIX ITOHATHUMN U MCTOJOB MAaTCMATHUKH, UX B3aUMOCBA3H, a TAKXKC OTBCUAIOIIIUX
UM MCTOO0B pacqéTa, HCIOJIb3YCMBIX U aHAJIM3a, MOACIIUPOBAHUA U PCIICHUS IPUKIIAJHBIX 3a/1a4.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE aNTOPUTMHUECKOTO U JIOTUYECKOTO MBIIILICHUSI.

2. OBnaneHue METOJaMU MaTE€MaTHUKH, MPUMEHSEMBIMU MPHU MOCTPOCHUU MATEMAaTHUYECKUX
Mojeneil s pemeHus npodeccuoHanbHBIX 3a/1ay, a TAKKE B TEOPETUUECKUX U IKCIIEPUMEHTAIbHbIX
UCCIIEIOBaHUSIX.

3. BripaboTka yMeHHUs CaMOCTOATENbHO PACIIMPATh CBOM MaTeMaTHUECKUE 3HAHUS U TMPOBOIUTH
MaTeMaTHUYeCKHU aHaIU3 MPUKIAAHbIX 3a/1a4.

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

hard skills — GHS).

Nuanexc nucourumnael: 51.0.02.04.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-4. Cnocoben
MMOHUMATh MTPUHITUTIBI
paboThI COBPEMEHHBIX
UH(})OpPMaAITMOHHBIX
TEXHOJIOTHH U
HCIIOJIL30BATh UX IS
perieHus 3a1a4y
npodecCuoHaIbHON
eSTEIbHOCTH

OIIK-4.1. 3HaeT npuemsl,
CrocoObl U METOIbI
MPUMEHEHUS
BBIUYHCIUTEIbHON TEXHUKU
IIPY BBITIOJTHEHUH (PYHKIIMH
cbopa, XpaHeHus1, 00pabOTKH,
nepeayy U UCIOJIb30BaHuUs
JTAHHBIX

3HaeT OCHOBHBIE MTOHATHS, 00BEKTHI H
METO/Ibl MAaTEMAaTUKH, CIIOCOOCTBYIOIIHE
OCYIIECTBIIEHUIO 00pabOTKU JAHHBIX IS
pelIeHUs TTOCTABJICHHBIX 3a71a4

OIIK-4.2. Ymeer paboTath ¢
uHopManueit B r1o0anbHbIX
KOMITBIOTEPHBIX CETSIX

VYmeer MPUMCHATH MATEMATUYCCKUEC MCTO/IbL
npu pabote ¢ nHpopmanuen

OIIK-4.3. Braneer
MPaKTUYECKUMH HaBbIKAMHU
perieHus 3a1a4y
npodecCuoHAIbHON
JIESITEIbHOCTH C
HCIIOJIb30BaHUEM
MH(GOPMaLMOHHBIX
TEXHOJIOTHI1

Brnageer MaTeMaTHYeCKHM aIapaTom,
HCIIOJIB3YCMBIM IIPU PCHICHUH 3a1a4
PO eCCUOHATBHON JIEATETLHOCTH

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABISIET 12 3a4eTHBIX eAUHUIL, 432 aKkaJeMHUIECKUX YacOB.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YU4eOHOU NeSITeIbHOCTH
Bcero CemecTpbl
qacoB |1 cemectp|2 cemecTp |3 cemecTp

Bunbr yueOHOM MesTeIbHOCTH

KonTakTHas padora 00y4aomuxcs ¢ npenojgaBaresiem, 40 16 14 10

BCero

CamocTrosTenpHas paboTa o1 pyKOBOJICTBOM 32 12 12 8

npenoaaBaTens

KoHTposnbHbIe paboThI 8 4 2 2

CamocrosiTeibHas padoTa 00y4aOIINXCs, BCErO 375 155 126 94

CamocTtosiTensHOE U3yUYeHHE TeM (BOIIPOCOB) 333 143 104 86

TEOPETHUYECKON YaCTH JUCIUTUIUHBI

[ToaroToBka K KOHTPOJIBHOM paboTe 42 12 22 8

ITonroTroBKa U caavya YK3aMeHA 9 9

IToaroroBka u caaua 3a4yeTa 8 4 4
Oo0wmas TpygroeMkocTh (B yacax)| 432 180 144 108

Oo0mas TpynoemMkocTsb (B 3.e.) 12 5 4 3

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesSTeIbHOCTH NMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHBHOCTH

HasBanus pasnenos (Tem) Kourtp. | CPIL, | Cawm. Beero wacos (6603 dopmupyemble
MUCIUAILINHBI paod. 4. |pab., 4 TPOMEKYTOTHON KOMIIETEHIINHU
aTTecTalum)
1 cemecTp
1 MaTpuubl 1 onpeneIuTeNn 4 2 28 34 OIIK-4
2 JIuHeiiHble IpOCTPaHCTBA 2 26 28 OIIK-4
3 CucteMbl TMHEHHBIX YpaBHEHHM 2 27 29 OIIK-4
4 AnreGpa reoMeTPUYECKUX BEKTOPOB 2 26 28 OIIK-4
5 OyHKUMH B JIMHEWHBIX 2 22 24 OIIK-4
MIPOCTPAHCTBAX
6 [IpunosxeHne TUHEHHON anreOpbl 2 26 28 OIIK-4
Hroro 3a cemectp 4 12 155 171
2 cemecTp
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7 BBesieHue B MaTeMaTH4ECKUN 2 1 12 15 OIIK-4
aHaIu3
8 IudbdepeHnmnanbHOE UCUUCIICHHE 2 10 12 OIIK-4
9 HeonpenenéxHeplil HHTETpal 1 12 13 OIIK-4
10 Onpenenénuplii UHTErpal 1 10 11 OIIK-4
11 KpaTHbie uHTETpaibl 1 12 13 OIIK-4
12 KpuBonuHeiiHble U 1 12 13 OIIK-4
IIOBEPXHOCTHBIE NHTErPaIbl
13 YpaBHeHus 1nepBoro nopsiakKa 1 10 11 OIIK-4
14 YpaBHEeHHS BBICHIUX TOPSIAKOB 1 10 11 OIIK-4
15 Cucremsl quddepeHmaibHbIX 1 12 13 OIIK-4
YpPaBHEHUU
16 DnemeHThl TEOPUU YCTOMYUBOCTU 1 14 15 OIIK-4
17 Pa3HOCTHBIE YpaBHEHUS 1 12 13 OIIK-4

Hroro 3a cemectp| 2 12 126 140

3 cemecTp

18 CiryvaitHbie COOBITHS. 2 2 22 26 OIIK-4
BeposiTHOCTH M AeHCTBUS HAJl HUMHU
19 OnHoMepHbIE citydaliHble 2 24 26 OIIK-4
BEJIMYMHBI
20 MHoromepHbl€e city4aiiHble 2 22 24 OIIK-4
BEJIMYMHBI
21 DnemeHTBl MaTEMAaTHYECKON 2 26 28 OIIK-4
CTaTUCTHUKH

Hroro 3a cemectp| 2 8 94 104

Urtoro| 8 32 375 415

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprkanne pa3nenoB (TeM) TUCIUILTAHEI TIPUBEACHO B Ta0IuIE 5.2.
Tabmuna 5.2 — ConeprkaHue pas3ienos (TeM) TUCHUILIHHBI

Hassanus
CPII, | ®opmupyemsie
pazzenoB (Tem) Coneprxkanue paszienoB (TeM) TUCHUTLTAHBI
Y | KOMIETEHLHH
JUCIUIINHBI
1 cemecTp
1 Matpuus! u [Tonsitue MaTpuubl. Hekoropsle Buabl matpun. [eiictBus vang| 2 OIIK-4

onpenenutend  |Mmarpuuamu. [lonsTue onpenenurens nopsaka n.
Onpenenurenu BTOPOro u Tperbero nopsiaka. CeoicTsa
omnpenenureneil. O6patHast MaTpuna. Perenne MaTpuyHbIX

YPaBHEHHUH.
Uroro| 2
2 JIuneninbie Onpenenenre JIMHEHHOTO MPOoCTpaHcTBa. JIMHEHHO 2 OIIK-4
IIPOCTPAHCTBA 3aBUCUMBIE U JINHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

Pa3zMepHOCTh JIMHEHHBIX NPOCTPAHCTB. ba3uc U KOOpIUHATHI.
Panr maTtpuiiel. Teopema o 6a3ucHOM MUHOPE U €6
caenactBus. EBKIMAOBEI IMHEHHBIE TpocTpaHcTBa. [lepexon
OT OJJHOTO 6a3uca K Ipyromy .

Hrtoro| 2
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3 Cucrembl @DopMBI 3aIMCHU CUCTEM JINHEWHBIX YPAaBHEHH. 2 OIIK-4
JIMHEHHBIX XapakTepHUCTHKa CUCTEM. Penienue onpenenéHHbIX CUCTEM.
YpaBHEHUI Pemenne neonpenenéuupix cucteM. CUCTEMBI IMHEUHBIX
OJTHOPOJIHBIX YPaBHEHUM.
Hroro| 2
4 Anrebpa JIuneiinble onepanuu HaJ BEeKTOpaMu. ba3ucel u 2 OIIK-4
FEOMETPUYECKHUX |KOOpAMHATHL. JleieHne oTpe3ka B 3aJaHHOM OTHOLIEHHH.
BEKTOPOB [Ipoexuust BexkTopa Ha ock. CKaasipHOE NPOU3BEACHHUE
BEKTOPOB. BEKTOpHOE NIpON3BEIEHUE U €O CBOMCTBA.
CMelnaHHOE IPOU3BEICHUE.
Uroro| 2
5 @yHKIUH B ®yHk1uy, otoopakeHus. Jlnnelinsle oneparopsl. Marpuna 2 OIIK-4
JIMHEWHBIX auHenHoro oneparopa. CoOCTBEHHbIE BEKTOPBI U
IPOCTPAHCTBAaX  |COOCTBEHHBIE YHCIIA JIMHEHHOrO oneparopa. JInneliHble
(dopmbl. bunuHeliHble U KBaApaTUUHBIE (OPMBI.
Uroro| 2
6 [Ipunoxxenne  |OcHOBHBIE 3a/1a4M aHAIUTUYECKON reometpuu. [Ipsimas Ha 2 OIIK-4
JIMHEHOMN mnockoctu. Kpusble Broporo nopsiaka. [lpusenenune
anreopsl ypaBHEHUI KPUBBIX BTOpOro nopsaka. [lonsgpHas cucrema
koopauHar. [lmockocts. [IpsimMast B mpocTpaHCTBeE.
HunuHapsel, KOHYChI, TOBEPXHOCTH BpaiieHus. [loBepxHoctu
BTOPOTO MOPsAKA.
Hroro| 2
Hroro 3a cemectp| 12
2 cemecTp
7 Benenue B MHuoxectBa. Onepanuu HaJ MHOXKeCTBaMU. YnCI0BbIE 1 OIIK-4
MaTE€MaTHUYECKUI |MHOXECTBA. [ paHUIIbI YHCITIOBBIX MHOXKECTB. DYHKIINN NN
aHanm3 otobpakenus. CucreMsl okpectHocTeld B R 1 Rn. IIpenen
¢bynkumnn. HempepsIBHOCTh PYHKITUN B TOYKE.
3ameuaTenbHble npezensl. beckoneyHo Masbie 1 0eCKOHEYHO
Oombine QyHKIUH.
Uroro| 1
8 Huddepernupyembie orodpakenns. CTpoeHHUE IPOU3BOIHON | 2 OIIK-4
Huddepennmans |MaTpuisl. HekoTopsie cBoiicTBa mpon3BoaHbIX. [Ipon3BoaHas
HO€ MCYMCIIEHUE |10 HamnpasieHuo. [[pon3BoaHbIe BBICIIUX MTOPSIKOB.
@DYHKINH, 33]JaHHbIE TAPAMETPUUECKH, U UX
muddepennmpoBanne. OyHKINH, 3a1laHHBIC HESIBHO, U UX
muddepennmpoBanue. ['eomeTpruueckuii 1 MEXaHUUECKUI
CMBICJT TIPOU3BOIHON. Y paBHEHHE KAacaTEIIbHON K KPUBOM.
VYpaBHEHUs KacaTeIbHOM MJIOCKOCTU U HOpMaJIU K
nosepxHoctu. Juddepennman pynkuun. Auddepennnanst
BbICIIUX NOpsiikoB. @opmyia Teitnopa. OCHOBHbIE TEOPEMBbI
muddepennmanbaoro ucuncnenus. [pasuno Jlonurans.
VYciioBus MOCTOSTHCTBA (DYHKIMU. Y CJIOBUSI MOHOTOHHOCTH
byHKIHU. DKCTpEeMyMBI. BBITyKI10CTh BBEpX U BHH3 rpaduka
¢ynkuuu. AcumnToTsl rpaduka GyHkum. Odmas cxema
uccieoBaHus QYHKIMH U TIOCTPOCHUS TPaHKOB.
Hroro| 2
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9 Omnpenenenue u cBoiictsa. [Ipuembl HaX0XIeHUSA OIIK-4
Heonpenenénuel |HeonmpeaeleHHbIX HHTETPaloB. 3ajaua HHTETPUPOBAHUs B
1 MHTEerpai KOHEYHOM BU/IE
Hroro
10 Omnpenenenue, CBOMCTBA, cylecTBoBaHue. VIHTerpan kak OIIK-4
Onpenenéunbiii | ¢pyHkuus BepxHero npenena. @opmyina Hetorona-Jleitbuuna.
UHTETpal WHTerpupoBanue 1o 4acTsM B OIIPEIETICHHOM UHTETpalle.
3aMeHa IEPEMEHHBIX B OIPEJEIIEHHOM HUHTErpale.
[TpubnuxeHHOe BHIYMCIEHUE ONPEICICHHOTO HHTErpala.
Heco6ctBennbie unterpansl. [IpunoxxeHus onpeneaeHHoro
UHTETpajia
Hroro
11 Kparnsie Brruncnenne KpaTHbIX HHTETPAJIOB. 3aMEHa IIEPEMEHHBIX B OIIK-4
WHTETPaJIbl KpaTHBIX MHTerpanax. [IpunokeHus KpaTHbIX HHTETPaJIoB
Hroro
12 Kpussle Ha m10ckocTH U B ipocTpaHcTBe. [loBepxHOCTH B OIIK-4
KpuBonunelinbsie |npoctpancTse. KpuBOJIMHENHHbBIE U IOBEPXHOCTHBIE
u MHTErpaiibl epBoro ponaa. Kpuponuuennsie u
[IOBEPXHOCTHBIE |IIOBEPXHOCTHBIE MHTETPAJIBI BTOPOIO poja. DJIE€MEHThI
MHTETpaJlbl TEOpUU MO
Hroro
13 YpaBHeHus OO0u1me cBefieHUs. YpaBHEHUS C pa3AesIOIIUMUCS OIIK-4
IIEPBOro MopsAaKa |nepeMeHHbIMU. OnHOpOoaHbIE YypaBHEHUs. [locTaHOBKA
3a/1a4M O BBIIEICHUHU pelieHui. TeopeMa cylecTBoOBaHUS U
€MHCTBEHHOCTH. JIMHEHbIE ypaBHEHUS IEPBOTO MOPSAKA.
YpaBHeHus bepHyin. YpaBHEHUS B IIOJIHBIX
muddepennmanax. [IpubnamkeHHbIe METOIbI PELICHUS
muddepeHIaIbHbIX ypaBHEHUN
Hroro
14 YpaBHenus OO0mue cBefeHus. Y paBHEHUS, JOIMYCKAIOITUE TTOHKECHHE OIIK-4
BBICIIIAX nopsiaka. JIuneitnsle uddepeHanbHble ypaBHEHUS
MOPSIIKOB BBICHINX MOPsIKOB. JInHeliHble nuddepeHnnanbHble
ypaBHEHUS C MTOCTOSIHHBIMH K03 duninenramu. Meto
BapHalvy ITPOU3BOJIBHBIX TIOCTOSIHHBIX PEIICHUS TMHEUHBIX
HEOJHOPOIHBIX YPABHEHHI. YpaBHEHHS C TPABOW YACThIO
CIEUAIIBHOTO BUAA
Hroro
15 Cucremsl Cucremsl muddepeHaTbHbIX YPaBHEHH B CAMMETPUYHON OIIK-4
g depennmanbt | hopme. MeToa HHTETpUpPYEMbIX KOMOMHAUH. CHCTEMBI
BIX YPAaBHEHUH JMHEHHBIX TU(PepeHInaTbHbIX ypaBHeHHA. OTHOPOTHBIE
CHCTEMBI JIMHEHHBIX TU(PepeHIINaTIbHBIX YPaBHEHUH C
NOCTOSTHHBIMU K03 punmenramu. MeTos Bapuanuu
IPOU3BOJIBHBIX MOCTOSIHHBIX
Hroro
16 DnemMeHTbI 3aBUCHUMOCTD PEIICHUsSI OT TapaMETPOB U HaYaIbHBIX OIIK-4

TEOpUHU
YCTOMYMBOCTH

naHHbIX. Onpenenenue yctoiunBocty no Jlssmynosy. Meron
¢bynkuuit JIsmyHoBa. Y CcTOHYHMBOCTD JTMHEHHBIX CUCTEM.
Y CTOHYMBOCTD MO IEPBOMY HPUOIMKEHUIO

HUroro
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17 Pa3HocTHbIE

ITonsiTue pa3HOCTHOrO ypaBHEHHMS. Pa3HOCTHBIE ypaBHEHHUS

OIIK-4

ypaBHEHUS nepBoro nopsjika. PazHocTHbIE ypaBHEHUS BTOPOTO MOPsIKA
Hroro| 1
Hroro 3a cemectp| 12
3 cemecTp
18 Cniyvaitaeie  |[lonsitue cobbiTus. Kinaccudukammst cOOBITHIA. 2 OIIK-4
COOBITHS. OO0benuHEeHHNE, IepeceueHre U Pa3HOCTh CoObITHI. [loHsTHE
BeposiTHOCTH 1 |BEpOSITHOCTH COOBITHS. Y CIOBHBIE BEPOSITHOCTH. 3aBUCHUMBIE
JIEHCTBHS Hal U He3aBUCUMBIE COOBITHS. DOPMYIIBI YMHOXKEHUS
HUMU BeposiTHOcTel. [IpaBuito cioxenust BepositHocte. @opmyna
MOJIHOM BeposITHOCTH U popmyra baiteca. Cxema ucnbliTaHUi
bepuymn. ®opmyna bepnynnu. Haueposraeiiiee yucio
nosiBJIeHUs coObITHs B cxeMe beprymu. JlokanbHast u
UHTErpaibHas Teopemsl MyaBpa-Jlamnaca. [Tpocrenmmii
(myaccoHoBckuUif) TOTOK coObiTuil. ®opmyina Ilyaccona.
[{errn MapkoBa
Uroro| 2
19 Onnomepublie |IloHsTHE CiTydaliHOM BETMYMHBI M €€ 3aKOHA pacrpeaeneHus. | 2 OIIK-4
CiIy4yaiHbIE OnHoMepHBIC TUCKPETHBIE ClydailHble BeUUnuHbI. DyHKIISA
BEJIMYHMHBI pacrpeaeieHus: OJHOMEPHOM CIy4allHOM BEJIMYMHBI U €€
cBoiicTBa. [ITOTHOCTE pacnpeneneHus: OTHOMEPHOM
CIIy4ailHOM BeJIWYMHBI. MaTemMaTH4ecKoe OKHUIaAHNE
CIIy4ailHOM Benn4yuHbl. Moja, Meinana, KBaHTWIb IOPSIAKA P.
Jucnepcus ciyyaiiHOM BeIMYUHBI. MOMEHTBI Clly4aliHON
BEJIMYMHBI. XapakTepucTuieckue QyHkiun. PaBHOMepHOE
pacnpenenenue. [lokazaTenbHoe pacnpeenenyue, raMma-
pacnpenenenue. HopmanbHoe pacnpenenenue. 3aKoH
OOJIBIIINX YUCEeI
Hroro| 2
20 Martpuua pacnpeaeneHus IByMEpHON CIly4aiiHON BEIMYUHBL. | 2 OIIK-4
MHoromMepHbie | DyHKLIHS paclpencsIieHlss MHOTOMEPHOU CIy4aliHON
CiIy4yaiiHbIe BeNnMYUHBL. [IMOTHOCTH pacnpenenenus CUCTEMbI CITyYalHbIX
BEJIMYUHBI BEJIMYMH. MaTeMaTu4eckoe 0KUJaHue OT (PyHKITHH
HECKOJIbKMX CIyYalHbIX apIyMEHTOB. XapaKTEPUCTUKHU CBS3U
JIBYX CIIy4ailHBIX BEJIUYHH. TeopemMbl O CBOMCTBAX YUCIOBBIX
XapaKTEPUCTUK CIyYalHbIX BEJIMYUH
Uroro| 2
21 DneMeHTsI Br16opounsiii MeToa. OCHOBHBIC TTOHSATHS TEOPUH OIEHOK 2 OIIK-4
MaTeMaTUYECKOW |mapaMeTpoB pacrpeaeneHus. OneHKa MaTeMaTH4ecKoro
CTaTUCTUKHU 0KUJAHUS U TUCTIEPCUN HOPMAJIbHOW CITy4allHON BEJIMYUHBI.
[ToHATHS O CTATUCTUYECKOM MTPOBEPKE TUIOTES U O
KPUTEPUSX COTIacus
Uroro| 2
Uroro 3a cemectp| 8
Hroro| 32

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX Pa0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6muma 5.3 — KonTpoabHbIe paboThI
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Ne .. Buibl KOHTPOJIBHBIX paboOT TpynoemMKocCTs, 4 PopmnpyemsIe
KOMITETCHIINH
1 cemecTp
1 KonTponbHas paboTa ¢ aBTOMaTH3UPOBAHHOM 2 OIIK-4
IIPOBEPKOM
2 |KonrtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-4
IIPOBEPKOI
Hroro 3a cemectp 4
2 cemecTp
3 |KoHTtpoinbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-4
IIPOBEPKOM
Hroro 3a cemectp 2
3 cemecTp
4 |KontponbHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-4
IIPOBEPKOM
Hroro 3a cemectp
Htoro 8

5.4. JlabopaTopHbIe 3aHATHS

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.5. lIpakTuyeckue 3aHATHS (CEMUHAPbI)

He npenycmoTpeHo y4eOHbIM IIIaHOM

5.6. KoHTpOJIb caMOCTOATEILHOM PadoThI (KYpCcOBOM NPOEKT / KypcoBasi padora)

He npenycMOTpeHO y4eOHBIM IIaHOM

5.7. CamocTosTeqbHast paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHBI B
Tabymue 5.7.
Tabmmma 5.7. — Buasl camocTosTeIbHOM pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN

CornacoeaHa Ha noptane N2 81097

HasBanns pazneno | Buasl camocrostensHol | Tpynoemkocts, | @opmupyemblie
@OpMBI KOHTPOJISA
(TemM) TUCIUTUTAHBI paboTsl q KOMIIETECHIIUU
1 cemecTp
1 Marpuus! u CaMOCTOSTENbLHOE 26 OIIK-4 TectupoBanue,
OINpEAEIINTENN U3Yy4YEHHE TEM OK3amMeH
(BOmpOCOB)
TEOPETUYECKON YacTH
JUCLUIUINHBI
IToaroroBka k 2 OIIK-4 KoHntponbnas
KOHTPOJIbHOM pabote pabora
Hroro 28
2 Jluneiinble CamocrosiTenbHOe 24 OIIK-4 TectupoBanue,
IIPOCTPAHCTBA U3y4YEHHUE TEM OK3aMeH
(BOmpOCOB)
TEOPETUYECKON 4acTH
JUCLUIUINHBI
IToaroroBka k 2 OIIK-4 KoHntponbnas
KOHTPOJIbHOM pabote pabora
Hroro 26
8



3 CucrteMmbl nuHeHbIX |CaMOCTOSATENbHOE 25 OIIK-4 TectupoBanue,
ypaBHEHUU W3y4YeHUEe TEM DK3aMeH
(BOmpOCOB)
TEOPETUYECKON YacTH
JUCITUTUIAHBI
[ToaroroBka k 2 OIIK-4 KonTponbnas
KOHTPOJIbHOW paboTe pabota
Hroro 27
4 Anrebpa CaMoCTOSTEIIEHOC 24 OIIK-4 TectupoBanue,
TCOMETPHUYECKUX U3YYCHHE TEM DKk3amMeH
BEKTOPOB (BOIIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOM paboTe pabota
Hroro 26
5 ®yHKUMH B CamocTosiTeTbHOE 20 OIIK-4 TectupoBanue,
JTUHEHHBIX U3YYCHHE TEM DK3aMeH
IIPOCTPAHCTBAX (BOIIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbnas
KOHTPOJIbHOM paboTe pabota
Hroro 22
6 IIpunoxxenue CaMoOCTOSTEIIEHOC 24 OIIK-4 TectupoBanue,
JMHEHHOU anreOpbl U3Yy4YEHHUE TEM DK3aMeH
(BOTIpOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOW paboTe pabota
Hroro 26
Hroro 3a cemectp 155
IToaroroBka u cmaua 9 DK3aMeH
HK3aMeHa
2 cemecTp
7 BBenenue B CamocrosiTenbHOe 10 OIIK-4 3a4éT ¢ OIICHKOM,
MaTeMaTUYECKUI HA3yYEHHUE TEM TectupoBanue
aHanIu3 (BOIIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbnas
KOHTPOJIbHOHM paboTe pabota
Hroro 12
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8 uddepennmanpaoe |CaMoCTOATEIEHOE 8 OIIK-4 3a4éT C OIEHKOM,
WCYHCIICHUE U3YYCHHE TEM TectupoBanue
(BOmpOCOB)
TEOPETUYECKON YacTH
JUCITUTUIAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOW paboTe pabota
Hroro 10
9 Heomnpenenéunpiii | CaMoCTOSITEIBHOE 10 OIIK-4 3a4éT ¢ OIICHKOM,
HUHTETpaI U3YYCHHE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOM paboTe pabota
Hroro 12
10 OmnpenenéHupiit CamocrosiTenbHOe 8 OIIK-4 3a4éT ¢ OIICHKOM,
HUHTETpaI U3YYCHHE TEM TectupoBaHue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOM paboTe pabota
Hroro 10
11 Kpartnsie CamocTosiTeTbHOE 10 OIIK-4 3a4€T C OICHKOM,
WHTETPaJIBI U3YYCHHE TEM TectupoBaHue
(BOTIpOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOW paboTe pabota
Hroro 12
12 KpuBonuneiinbie 1 |CaMOCTOSTEIBHOE 10 OIIK-4 3a4€T C OICHKOM,
MTOBEPXHOCTHBIC U3YYCHHE TEM TectupoBanue
MHTETpaJlbl (BOIIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOHM paboTe pabota
Hroro 12
13 YpaBuenus CamocrosiTenbHOe 8 OIIK-4 3a4é€T ¢ OIICHKOMH,
MIEPBOTO MOPSIIKA U3YYCHHE TEM TectupoBaHue
(BOTIpOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOW paboTe pabota
Hroro 10
CornacosaHa Ha noprtane Ne 81097 10
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14 YpaBuenus CamocrosiTenbHOe 8 OIIK-4 3a4éT ¢ OIICHKOM,
BBICIIIHX TTOPSIIKOB U3YYCHHE TEM TectupoBanue
(BOmpOCOB)
TEOPETUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka x 2 OIIK-4 KonTponbhas
KOHTPOJIbHOW paboTe pabota
Hroro 10
15 Cucrembl CaMoCTOSTEIIEHOC 10 OIIK-4 3a4éT C OIICHKOMH,
mudQepeHnaIbHbIX | U3yYEeHUE TEM TectupoBaHue
ypaBHEHUU (BOTIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 2 OIIK-4 KonTponbhas
KOHTPOJIbHOM paboTe pabota
Hroro 12
16 Dnementsl Teopun | CaMOCTOSTEIBHOE 12 OIIK-4 3a4éT ¢ OIICHKOM,
YCTOMYHUBOCTH U3y4YECHHUE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 2 OIIK-4 KonTponbhas
KOHTPOJIbHOM paboTe pabota
Hroro 14
17 Pa3HOCTHEIE CaMoOCTOSTEIIEHOC 10 OIIK-4 3a4éT C OIICHKOMH,
YpaBHCHHUS U3YYCHHE TEM TectupoBaHue
(BOTIpOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 2 OIIK-4 KonTponbhas
KOHTPOJIbHOW paboTe pabota
Hroro 12
Hroro 3a cemectp 126
IToaroroBka u cmaua 4 3adeT ¢ OLlEHKOH
3ayeTa
3 cemecTp
18 Cnyqaitnbie CamocrosiTenbHOe 20 OIIK-4 3a4éT ¢ OIICHKOM,
COOBITHS. U3YYCHHE TEM TectupoBaHue
BepositHocT u (BOTIpOCOB)
JIENCTBUS HaJ HUMHU TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTponbhas
KOHTPOJIbHOHM paboTe pabota
Hroro 22
11




19 Onnomepubie CamocrosiTenbHOe 22 OIIK-4 3a4éT ¢ OIICHKOM,
CITyJaiHbIC BEJIMYUHBI |U3YYCHHUE TEM TectupoBanue
(BOmpOCOB)
TEOPETUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka x 2 OIIK-4 KonTponbhas
KOHTPOJIbHOW paboTe pabota
Hroro 24
20 MHoromepHbIe CamocrosiTenbHOe 20 OIIK-4 3a4éT ¢ OIICHKOM,
CITyJaiHbIe BEJIMYUHBI |U3YYCHHUE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 2 OIIK-4 KonTponbhas
KOHTPOJIbHOM paboTe pabota
Hroro 22
21 DiieMeHThI CaMoCTOSTEIIEHOC 24 OIIK-4 3a4éT C OIICHKOMH,
MaTeMaTH4eCKOM HA3yYEHHUE TEM TectupoBanue
CTaTUCTUKH (BOIIPOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 2 OIIK-4 KonTponbhas
KOHTPOJIbHOM paboTe pabota
Hroro 26
Hroro 3a cemectp 94
IToaroroBka u cmava 4 3adeT ¢ OILlEHKOU
3ayeTa
Hroro 392

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B TabuIiie 5.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYEHUH TUCIMILUINHbI, U BUIOB

4eOHOU IEATETbHOCTH

Dopmupyemsbie Bunpl yueOHol fesTenbHOCTH
@OpMBI KOHTPOJIA
KOMIIETCHIINH Kont.Pa6. | CPII | Cam. pad.
OIIK-4 + + + 3auér ¢ onenkoi, KontponpHas pabora,
TectupoBanue, Jxk3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

PeiiTuaTrOBas cucteMa He HCIIOJIb3YCTCA

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecnevyeHue TUCHMIIINHBI

7.1. OcHOoBHAas1 IMTEpaTypa

1. MarasunnukoB JI. . Jluneitnas anre6pa. AHanuTuuyeckas reomerpus: YdyeOHoe nocodue /
JL.L.Mara3unnukoB, A.JI.MarazuaaukoBa - Tomck: Db Konrent, 2012. - 180 c. [JocTym U3 ATU4HOTO
KabWHEeTa CTyJieHTa. [DNeKTpOHHbIN pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.
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2. MarasunnukoB JI. U. Beicmas matemaruka. [uddepennnanpHoe ucuucieHue: YueoHoe
noco6ue / JI.U.Marasunaukos, A.JI. MarasuaaukoB - Tomck: Db Kontent, 2013. - 116 ¢. loctym u3
JTUYHOTO KaOWMHeTa CTyJaeHTa. [DIEKTpOoHHBIH pecypc]: — Pexum pgocrtyna:
https://study.tusur.ru/study/library.

3. EmpnioB A. A. luddepennnanpasie ypaBHeHus: YueOHoe nocodue / A.A. EnpiioB A. A., T.A.
Enwriosa - Tomck: Onb Kontent, 2013. - 104 ¢. JocTyn u3 nudHOTr0 KaOMHETA CTYICHTA. [ DIEKTPOHHBIN
pecypc]: — Pexxum moctymna: https://study.tusur.ru/study/library.

4. EnpuioB A. A. UHTerpanbHoe ucumucieHue : YueobHnoe mocobue / A.A.EnpnioB A. A.,
T.A.EnbpnoBa - Tomck: Oap Konrtent, 2013. - 138 ¢. JlocTtynm u3 nuuyHOrO KaOMHETa CTyJCHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

5. MarasunnukoB JI.U. Beicimas matematuka IV. Teopust BeposiTHocTel: YueOHOe mocodue. —
Tomck: ToMcKkHil TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUA U PAAUOINEKTPOHUKH, 2012, —
150 c¢. JocTtyn U3 NUYHOro KaOWHETa CTyJaeHTa. [DIEeKTPOHHBIN pecypc]: — Pexum moctyma:
https://study.tusur.ru/study/library.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. JIuneiinas anreOpa U aHaIUTUUYECKas T€OMETPHUsS : yUYeOHMK W HMPAKTUKYM [IJs BY30B /
E. I'. IlnoruukoBa, A. Il. UBanoB, B. B. JlorunoBa, A. B. Mopo3oBa ; noa peaakmnueu
E. I'. IInotHukoBoil. — Mocksa : M3narensctBo FOpaiit, 2022. — 340 c. [locTyn U3 TUYHOTO KabMHETa
CTyZAeHTa. [ DIEeKTpOHHBIN pecypc]: — Pexxum poctyna: https://urait.ru/bcode/489170.

2. bepman, I'. H. COopHuK 33124 110 KypCcy MaTeMaTUYECKOro aHaiau3a : yueoHoe nocodue / I'. H.
bepman. — 7-e usn., crep. — Cankr-IletepOypr : Jlanp, 2018. — 492 c. loctyn u3 1uyHOTO KabuHeTa
CTyZAeHTa. [ DIeKTpOHHBIN pecypc]: — Pexxum poctyna: https://e.lanbook.com/book/107905.

3. bubukos, FO.H. Kypc o06sikHOBeHHBIX qu(dhepeHIINaNbHbIX YpaBHEHHH : yueOHOe mocobdue /
10.H. bubuxos. — Dnekrpon. nan. — Caunkr-IlerepOypr : Jlanb, 2011. — 304 c. JJocTymn U3 TUYHOTO
KaOMHeTa CTyAeHTa. [ DNeKTpoHHBIN pecypc]: — Pexxum nocrtyma: https://e.lanbook.com/book/1542.

4. Jlyruna H.D. IIpakTukyM 1o teopuu BeposATHOCTeH: YuebHoe nocodbue. — Tomck: Tomckuii
MEXBY30BCKHI LEHTP JUCTAaHIIMOHHOTO oOpa3oBanus, 2006. — 153 c. JlocTyn u3 AMYHOTO KaOuHETa
CTyZAeHTA. [ DIEeKTPOHHBIN pecypc]: — Pexxum mpoctyna: https://study.tusur.ru/study/library.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. MarasunnukoBa A. JI. JIuneitnas anreOpa. AHaIUTHYECKas TeOMETpHsl.: Y 4eOHO-MEeTOANYECKOoe
nocobue / A.JI.MarasunnukoBa, JI.M1.Maraszunnukos - Tomck: @10, TYCVYP, 2012. - 86 c. loctyn u3
TUYHOTO KabOuHeTa cTyaeHTa. [DIekTpoHHBIH pecypc]: — Pexum pgocrymna:
https://study.tusur.ru/study/library.

2. MarasunnukoB JI. V. Beicias maremaruka. Juddepennuanbaoe ucuucieHue: Y4eOHO-
MmeToandeckoe mocobue / JI.M.Marazuaaukos, A.JI.MarasunaukoB - Tomck: ®J1O, TYCVYP, 2013. - 96
c. Jloctyn u3 nuuHOrOo KabuWHETa CTylIeHTa. [DIeKTpoHHBINH pecypc]: — Pexum gocrtyma:
https://study.tusur.ru/study/library.

3. EnsuoB A. A. UuTerpanbHoe ucuucieHue.: Mertoauueckue ykaszanus / A.A.Enbpuos,
T.A.EnpuoBa - Tomck: ®JJO, TYCVYP, 2013. - 60 c. Joctyn u3 nu4HOro KabuHeTa CTyJAEHTA.
[DnexkTpoHHBIH pecypc]: — Pexxum goctyma: https://study.tusur.ru/study/library.

4. MaTtemaTuKa : METOAWYECKHE YKa3aHHUs MO OpTaHU3alMU CAMOCTOSTENbHOW pabOThI A
CTYyACHTOB, 00y4YaloOlUXCd C TPUMEHEHUEM JIUCTAaHIIMOHHBIX 00pa3oBatenbHbIX TexHonorui / I1. C.
Memepsikos, B. B. Kpyunnun. — Tomck : @10, TYCVYP, 2023. — 22 c. locTyn U3 IMYHOTO KaOHWHETa
CTyJeHTa. [ DNeKTpOoHHBIH pecypc]: — Pexum moctyna: https://study.tusur.ru/study/library.

5. IlyraueBa O. A. Marematuka. Teopus BepOsATHOCTEH : METOAUYECKHE yKa3aHUA IO
OpraHU3alUl CaMOCTOSATENbHON paboOThHl AN CTYJEHTOB, OOYYalOIMUXCS C MNPUMEHEHUEM
JTUCTAHIIMOHHBIX 00pa3oBarenbHbIX TexHomoruit / O. A. IlyraueBa. — Tomck : @10, TYCVYP, 2023. — 18
c. loctyn u3 nuuHOrOo KabuWHETa CTylIeHTa. [DIeKTpoHHBINH pecypc]: — Pexum gocrtyma:
https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMHU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MEeTOIMYECKNE MaTepUalbl ISl CAMOCTOSITENbHON pabOoThl 00YYaIOIIUXCS U3 YHUCIIA JIUIL C
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OTPAaHMYCHHBIMH BO3MOXHOCTSMH 3J0POBbS W HWHBAJIHIOB TNPEIOCTABISAIOTCI B (Qopmax,
a/IalITUPOBAHHBIX K OTPAHMYCHHUSM HX 3J0POBBS M BOCIPHATHS HWH(DOpMAIUH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. MarasunnukoBa A. JI. Marematuka [DneKTpOoHHBII pecypc]: 3iaeKTpoHHBIH Kype / A.JL
MaraszunnnkoBa — Tomck TYCYP, ®J10, 2022. (moctyn u3 IMYHOTO KaOWHETa CTYACHTA) .

2. MarasunnukoB JI.M. Maremaruka-2 [DIeKTpOHHBIH pecypc]: PIEKTPOHHBIN Kypc /
JI.U.Mara3zunnukoB, A.JI.Marazunnukos, I.C.Iynaen — Tomck TYCYP, ®J10, 2023. (moctyn u3
JUYHOTO KaOWHETa CTYJICHTA) .

3. MarasunnukoB JI.W.. Teopust BeposTHOCTEH [ DNEKTPOHHBIN pecypc]: anekTponnsiit Kype / JI.U.
MaraszunankoB. — Tomck TYCYP, ®J10, 2013. (mocTyn u3 TMYHOTO KaOWHETA CTY/ICHTA) .

7.5. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bl JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

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

2. OBC «IOpaiiT»: BUPTYyaJIbHBIM YUTATBHBIN 321 yUeOHUKOB M YY€OHBIX MOCOOUN OT aBTOPOB U3
Benymux By30B Poccun ( https://urait.ru/ ). JlocTyn U3 TUYHOT0 KaOMHETa CTY/ICHTA.

3. zbMATH: camas nonHas maremaTudeckas 6a3za qanubix (https://zbmath.org ).

4. OBC «Jlaub»: DJIEKTPOHHO-OMONMOTEUYHass cucTeMa wu3aarenbcTBa «Jlaub» (
https://e.lanbook.com/ ). JlocTyn u3 nTu4HOTO KaOWHETA CTYCHTA.

8. MaTepunanbHo-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHne TUCIUNIHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIIAHBI

Y4ueOHBIE ayqUTOPHU IS NPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX H
WHAUBUYAJIbHBIX KOHCYJIbTAlM{, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlHH, IS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 207 ayn.

Onucanue nMerolerocss 000pya0BaHus:

- Beb6-kamepa - 6 mT.;

- Haymnuku ¢ MUKpopOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security gns Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:
- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;
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- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pa3oBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CIelHuaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaluu B JOCTYIHBIX (opMax, MOOUIBHON CUCTEMbI 00yYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JIl TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 MaTpuibl 1 ONpeaeIUTENN OIIK-4 KonTponbHas IIpuMepHBIil IepeyeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
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2 JluHeiiHble IpOCTPaHCTBA OIIK-4 KoHntposbHas [IpumepHBIil nepeyeHb
pabora BapHAHTOB (3aIaHMIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
3 CucTteMbl JIMHEUHBIX OIIK-4 KonTponbsHas [IpumepHBIil nEpeyYeHb
ypaBHEHU pabora BapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 Anrebpa reoMeTpu4ecKux OIIK-4 KoHnTtponbHas [IpumepHBIil nepeueHb
BEKTOpPOB pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 OyHKUUH B JIMHEHHBIX OIIK-4 KonTponbHas [IpumMepHbIi IEpedeHb
MIPOCTPAHCTBAX pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
6 IIpunoxxenune TMHEHHOU OIIK-4 KonTponbsHas [IpuMepHBIii TEpeUeHb
anreOpsl pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 Beenenue B Mmatematuueckui | OITK-4 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB IJ1st
aHau3 3a4eTa ¢ OLEHKON
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
8 MuddepenunanpHoe OIIK-4 3auér c ouenkoit  |Ilepeuenr BonmpocoB it

HCYHCIICHHUC

3a4€Ta C OHCHKOﬁ

KonTponbHas [IpuMepHBIil IepeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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nuddepeHIaTbHBIX
ypaBHEHUU

9 Heonpenenéuuslii uuterpan  |OIIK-4 3auét c ouenkoil  |Ilepedyenp BonpocoB s
3a4eTa ¢ OLCHKON
KoHntponbHas [IpumepHbIii IepedeHb
pabota BapHaHTOB (3aaHU)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
10 Onpenenénuplii UHTErpal OIIK-4 3auét c ouenkoit  |IlepedyeHp BompocoB st
3a4eTa ¢ OLCHKOM
KoHntponbHas [IpumepHbIii nepedeHb
pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
11 KpatHble unTErpasnsl OIIK-4 3auét c ouenkoit  |Ilepedyenp BompocoB st
3a4eTa ¢ OLIEHKON
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
12 KpuBonuHeiiHbie 1 OIIK-4 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
MTOBEPXHOCTHBIE UHTETPAJIbI 3a4eTa ¢ OLEHKON
KontponbHas [IpumepHbIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
13 YpaBHeHus nepBoro OIIK-4 3ayét c onieHkoil  |[lepedenn BOpOCOB 1Jist
nopsiIKa 3a4yeTa ¢ OLIEHKON
KoutpoinbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
14 YpaBHEeHHUSs BBICIITUX OIIK-4 3a4ét c onieHkoil  |[lepedenn BOMpoCoOB 1Jist
MOPSIIKOB 3a4eTa ¢ OLEHKON
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
15 CucreMsl OIIK-4 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB JyIst

3a4€Ta C OHCHKOﬁ

KonTponbHas [IpuMepHBIil IepeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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CTaTUCTHKHU

16 DnemeHTHI TEOPUU OIIK-4 3auét c ouenkoil  |Ilepedyenp BonpocoB s
YCTOMYHUBOCTH 3a4eTa ¢ OLCHKON
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
17 Pa3HOCTHBIE ypaBHEHUS OIIK-4 3auét c ouenkoit  |IlepedyeHp BompocoB st
3a4eTa ¢ OLCHKOM
KonTtponbnas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
18 CiyqaitHbie COOBITHSI. OIIK-4 3auér ¢ onenkort | [lepeuens BompocoB ist
BeposiTHOCTH 1 nelicTBUSA HAZL 3a4eTa ¢ OICHKON
HAMM KonTtponbhas [IpumepHBIil nEepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
19 OnHomepHBbI€ CitydaiiHbIE OIIK-4 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
BEJINYUHBI 3a4eTa ¢ OLEHKON
KontponbHas [IpumepHbIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
20 Muoromepnsbie ciyvaiinbie | OITK-4 3ayét c onieHkoil  |[lepedenn BOpOCOB 1Jist
BEJINYUHBI 3a4era ¢ OLIEHKOM
KoutpoinbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
21 DaemenTtel MaTtemMaTuueckon |OIIK-4 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB IJ1st

3a4cTa C OHCHKOﬁ

KonTponbnas IIpuMepHBIil IepeyeHb

pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT

TectupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN

[lkana oneHku cHOPMUPOBAHHOCTU OTIEJbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeNeHa B Tadmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

NUCHUIIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Haiinute maTpuiy

_.[2 -3 3] [2 0 5]
=3 Ll- -1 2 T4 4 0 5
B otBet BBeanTe CymMmMy aemMeHTOB 1-ro cronbia marpuisl C.

2. JlaHbI ABE MATPHUIIbI

3 -3 1 -3 i :i é —01
A=l4 0 5 —1fuB=| 5 5
4 0 4 =2 s 0 3 _2

Haiiure snement Cimarpuipsl C=AxB. BepxHuil MHIEKC HOMEDP CTPOKH.

3. Brlunciure onpeneauTes mAToro nopsaKa
0 1 8 0 5

0 1 10 1 &
D=0 1 9 1 4

1 &6 4 1 0

0 1 11 7 B8

4. Jlana maTtpuua

—3 -3 6
A= |—4 -3 4

-1 -1 1

JlokaxxuTe, 4TO OHAa UMeeT 0OpaTHYIO A-1, U HaliIuTe 3JeMEeHT 00pPaTHOIM MAaTPHIIBI, CTOSINIEH B
cTpoke 2 u cronbie 1.

B otBeT BBeauTE 3HaueHUE 3TOro 3eMeHTa. He nenoe uncio okpyriaure 10 Tpex 3Hadallux
(OTIMYHBIX OT HyJIs) UUPP ACCITUYHON JPOOH.

5. Jnst GyHKIMU v = +/x OmpenenuTe cieayroniee:
a) 00J1aCTh OMpeIeICHUS:
1. (—m=, +x);
2. (0,4x);
3. [0,4x);
4. [-1,1]

0) 00Jy1acTh 3HAYCHMIA:
. (—oo, +m);

. (0,42);

[0, +x);

O

B) 00JIaCTH MOHOTOHHOTO YOBIBAaHHS M BO3PACTAHMS:

1. MOHOTOHHO BO3pacTaeT BO BCEH 00JaCTH OIPEIEIICHHUS;
2. MOHOTOHHO yOBIBaeT BO BCE 00JIACTH OTPEIEIICHHS;

3. MOHOTOHHO yObIBaeT Ha (—, 0);

4. MOHOTOHHO Bo3pacraer Ha (0, +);

T') YeTHOCTh (DYHKIIHH:

1. gyeTHas;
2. HEUeTHAaS;
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3. oOmrero Buza.

B oTBeT cHavayia BBeIUTE HOMEp BHIOPAHHOTO BapHaHTa MO MyHKTY a), 3aTeM 4epe3 TOUKY C
3amsATOM MO MyHKTY 0) U T.JI.
[Ipumep BBOOA oTBeTa 3;7;1;3

6. Haiinute npenen nmocneaoBaTeIbHOCTH
—5n® —6n+ 8 in+2

Vp = +4
o gn® —9n—8 *‘-Jl n+8

Ipu 1t —

Ecnu npenen He cymecTByeT, BBenuTe ci10BO HeT. Ecin npenen GeckoHedeH, BBeaAUTE OCK.

7. Muddepenunan GpyHKIMH OXHOTO apryMEHTa, 3TO:
a) ['maBHas yacth npupameHust QyHKIUHA
0) I'maBHast 4acTh NMpHUpAIICHUs apryMEHTa
B) [lonHoe nmpupamenue GpyHKIUNA
r) [IpousBonHas pyHKuuU

8. HeomnpeneneHHblil HHTETpa 3TO:
a) COBOKYITHOCTB BCEX MEPBOOOPA3HBIX MOIBIHTEIPAIbHON (DYHKIIMU
6) COBOKYMHOCTb BCEX MPOU3BOIHBIX MOABIHTEIPATBHON QyHKINH
B) Yucio, mo MOAyJNI paBHOE IUIONIAAM KPHUBOJMHEHMHON TpamneluM OrpaHUYEHHOU
HOJBIHTETPATILHON (PyHKIHEH
r) [Ipenen uHTErpanbHBIX CyMM

9. UnTerpan mo 6€CKOHEYHOMY MHTEPBAJy OT HENPEPHIBHOW (PYHKUIHMH JHOO MO KOHEYHOMY
UHTEpBAY OT (PYHKIIMH, UMEIOILEH pa3pbIB HA ’TOM HHTEpBaJIe, HA3bIBACTCS:
a) HecobcTBeHHbII
0) OnpeneneHHbIi
B) Pacxoasiumiics
r) Cxondmuics

10. Iopsinok nuddepeHanTbHOro ypaBHEHUs — 3TO:
a) HauBpicimii mopsiioK MpOU3BOJHON HEU3BECTHON (DYHKIIMH, BXOJISIIEH B 3TO YpaBHEHHE.
0) HauBbicmias cTenieHb HEM3BECTHOM (DYHKITUH, BXOJISAIICH B 3TO YpaBHEHHE.
B) CyMMa MopsIKOB MPOU3BOIHBIX HEM3BECTHOHN (PYHKIIMH B ypaBHCHHH.
r) HauBbicmias creneHs HE3aBUCUMOTO apryMEHTa B YpaBHEHUH.

9.1.2. IlepeyeHb IK3aMeHALIMOHHBIX BOIIPOCOB

[IpuBeaeHbI MpUMEpPHl TUMIOBBIX 3aJaHUN U3 OaHKa dK3aMEHAIIMOHHBIX TECTOB, COCTaBICHHBIX IO
MIPOMICHHBIM pa3jieiaM AUCITUIUIHHBI.
1. Haligure maTpuiry

_ .3 1 3} [4 -3 4]
=4 [2 1 1 T4 1 0 2
B otBet BBeanTE CyMMYy 31eMeHTOB 3-T0 cTos01a Mmarpuiisl C.

2. JlaHbl ABE MATPHUIIbI

3 -3 1 -3 i :i é —01
A=l4 0 5 —1fuB=| 5 5
4 0 4 =2 s 0 3 _2
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Haiiure snement C; marpuisl C=AxB. Bepxnuii MHIEKC HOMED CTPOKH.

3. Haiigute matpuny

_=z[+ O 5] [4 0 2]
=3 [2 -3 1 T2 1 1 2
B otBet BBeauTEe CymMMy 351€eMEHTOB 3-ro cTosa0ua marpuisl C.

4. Jlana cucrema:
(32 +3y+2=19

< 2r+y+2z=14
T+4y+22=25

\

[To popmyne Kpamepa HaiiiuTe HEM3BECTHYIO X.
5. JlaHa cucrtema:
4r+3y+2=28

4 +2y+42=10
4 +3y+4z=11

\
ITo dopmyne Kpamepa HaiinuTe HEM3BECTHYIO X.

6. Jlana cucrtema:

[ 4z +4y+2=13

20 + 3y + 42 =12
r+3y+2=2=8

\
ITo hopmyne Kpamepa HaliuTe HEM3BECTHYIO X.
7. Hana ¢pyHKUUS

—Tx, ecnn T < 5;
—10z — 1, ecrm 5 < z < 6;

—92 — 7, ecnuz > 6.

f(z)=

Boruncnute 3HaueHne QyHKIUHN B TOUKE Xy = —1.

8. Jlana pyHkmus
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—Tx, ecnuz < 3;
f(z)=4¢ 7z — 3, ecruz > 3.

BerurcnuTe 3HaueHne QYHKIIUU B TOUKE &g = 7.
9. Hana QpyHKuus

—bx, ecrux < T
f(x)=< 42+ 7, ecrnz > 7.

Berunciure 3HadeHue GyHKIUHU B TOUKE &y = —6,
10. Jlana pyHKIUSA
2z, ecrmx < —T;
2z + 5, ecru — 7 <z < 0;
2 + 3, ecrmz > 0.

f(z)=

Brrancaure 3HaueHne (bYHKI_II/II/I B TOUKE &'y = — 1,

9.1.3. [lepevyeHb BONPOCOB /1Jisl 324€Ta € OLEHKOM

HpI/IBe)IGHI)I NpUMEPbI TUITOBBIX SaI[aHI/Iﬁ n3 OaHka KOHTPOJIBHBIX TC€CTOB, COCTABJICHHBLIX II0
MPOUJECHHBIM pa3enaM JUCUUILIHHBI.
1. Ykaxure npeen, B KOTOPOM MPUCYTCTBYET HeonpeeneHHocTh 0/0.

. xt—x+1
a) lim———
x—0 x
4
6) lim =%
=427 16
) lim 2> 3
X ¥

2. Beruucaure npeaen QyHKIHUHU: ;!]-TD ('\'fx 2+8x+3—Vx?+4x+ 3)

a)2
0)4
B) 1/2
r) 1/4
sin3x + sinx

3. Beruucnure npezen, ucnonb3ys npasuio Jlonurans: }(]]Il

—0 2x
a)?2
0) 4
B) 6
r)-2
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4. Haiigute mnpom3BogHyo OGyHKouo ¥(x)=4x"—3x"+2x—1. BeYHCIHTE 3HAUYCHHE

NPOM3BOJIHON B TOYKe X=0
a)2

0) 4

B) -3

r) 8

5. Haiigure npousBoanyo QyHkiuuu y(x)=35%" . Bpluuciure 3HAUEHHE NPOU3BOIHON B

Touke x=0.
a) In5
0) 5In5
B) 5
r)0
6. IlepBas nmpou3BoHas PyHKIUH TOKA3bIBAET
a) CKOpOCTb U3MEHEHHUs (DYHKIIUU
0) HanpaBiieHre QYyHKIIH
B) MmpuparieHue QyHKIuu
I') IpupalieHne apryMeHTa QyHKIHN
7. Kakoe U3 cienyromux yTBep KISHHA BEPHO JUIs TF000H TUHEHHON (DyHKIHH:
a) muddepeHnman GyHKIUN paBeH MPUPAILECHHIO (yHKITHH
0) nuddepennman GyHKIUN paBeH MPUPAIICHUIO apryMEHTa
B) nuddepeniman GyHKIUN — 3TO MIOCTOSTHHAS BEJTMYUHA
r) nuddepennnan GyHKIMKA paBeH MPOU3BOJHOM 3TOM (HyHKIMH

o 2 i
8. Haiinure unTerpan J’ (x* — 3x + 5) sinx dX yyaxure 3nauenne UHTErpasia B Touke x=0

a)-3
0) 3
B) 5
r)0

In®x .

L]
9. Hainwnre nnTerpai: [
1

a) 1/3
0) 2/5
B) €
r) 1l
10. OOpikHOBeHHOE MU hepeHIInaIbHOE ypaBHEHHE TIEPBOTO MOPsAKAa — ITO YPaBHEHUE:
a) KOTOpOE CBSI3BIBACT BOCJAMHO HE3ABHCHUMYIO NEPEMEHHYIO, HEU3BECTHYIO (QYHKIHIO U €€
MPOU3BOTHYIO
0) pH pelIeHur KOTOPOro HAJ0 BEIUUCIATH TuddepeHman
B) TaKUX YPaBHEHUI HE CYIIECTBYET
') KOTOPOE HE COJCPKHUT HE3aBUCHUMYIO TIEPEMEHHYIO

9.1.4. IIpuMepHbIii IepeyeHb BAPUAHTOB (3aaHHii) KOHTPOJBLHBIX padoT

1. Haiimure coOCTBEHHBIC YHCIIa MAaTPUIIBI

0 0 4
0 9 0
4 0 0

B otBeT BBeaMTE COOCTBEHHBIE YNCIIA B TIOPSIIKE BO3PACTaHUS, Pa3/Ie/IB UX TOYKON C 3amsTOM.
IIpumep BBOOaA oTBeTa: -2;1;3.

2. JlokaxxuTe, 4TO BEKTOP (4;-4) siBisieTcss COOCTBEHHBIM JIJISl MATPUIIBI
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0 1
1 0

Haiigure coOCTBEHHOE YUCIIO, OTBEYAIOIIEE EMY.

3. Haligute coOCTBEHHBIC YUCIIa MATPUIIBI

0 0 9
0 12 0
9 0 0

B oTBeT BBeauTE COOCTBEHHBIEC YUCIIA B IOPSIKE BO3PACTAHUSA, PA3ACIUB UX TOUKOHN C 3aMSATOM.
[Ipumep BBOJA OTBETA: -2;1;3.

4. Jlana pyHKIMSA
-9z, ecrmz < —2;
-9z —6,ecrt —2 <z < 3;
9r + 4, ecrux > 3.

f(z) =

Brraucnure 3HaueHne QyHKIMU B TOUKE +y = —6.

9]

s pynxuun @ = logg: &
a) 00J1aCTh OIpeIeICHHS:
(—20, +®);
(0 B +I:] H
[0,+>);
[—1.1]
0) 00JIacTh 3HAYCHMIA:
(—20, +®);
(0 B +I:] H
[0,+>);

b=

o
I
[*RIE]
ra | g
—_

[0.7];
B) 00JIaCTM MOHOTOHHOT'O YOBIBaHUS U BO3PACTAHMS:

1. MOHOTOHHO BO3pacTaeT BO BCEil 00JIACTH OIpeIeTICHHUS;
2. MOHOTOHHO yOBIBaeT BO BCE 00JIACTH ONPEACICHHUS;
3. MOHOTOHHO yObIBaeT Ha(—2x, 0);
4. MOHOTOHHO Bo3pacraer Ha (0, +w®);
') Y4eTHOCTh (PYHKIINH:
1. deTHas;
2. HedYeTHas,
3

. o01ero Bumua.

B otBeT cHauana BBeauTE HOMEP BHIOPAHHOTO BapHaHTA IO MYyHKTY a), 3aT€M 4epe3 TOUKY C
3amsTol Mo MyHKTY 0) U T.J.
[Ipumep BBOJA OTBETa 3;7;1;3

6. O0bIkHOBeHHOE A depeHInanbHOe ypaBHEHHE TIEPBOTO MOPSIKAa — ATO ypaBHEHHUE:
a) Kotopoe cBs3bIBacT BOCIMHO HE3aBUCUMYIO MIEPEMCHHYI0, HEU3BECTHYIO (DYHKIIHIO U e¢
MIPOU3BOJIHYIO.
0) [Ipu pemreHnr KOTOPOTo HAIO0 BEIYUCIATH TU(depeHInan
B) Takux ypaBHEHHIA HE CYIIECTBYET
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r) KoTopoe He conepkuT HE3aBUCHMYIO IIEPEMEHHYIO.

7. Ocoboe pemenne nuddepeHInanb,HOT0 YpaBHCHHUS:
a) He moxxeT OBITH MOTyYeHO U3 00IIEro pereHus
0) MoxeT OBITh TTOJIYYEHO U3 OOIIETO pemeHus] PUKCUPOBAHUEM KOHCTAHT.
B) SIBsieTCsl CyMMO# OOIIETO M YaCTHOTO PEIICHHUS.
r) HaxomuTcst Kak mpeien OTHOIIEHHS YaCTHOTO PEelieHHs K o0miemy. [

8. Jluneiinas koMOWHaAIMS peUICHU OJHOPOIHOTO AU depeHIIMaTIbHOTO YpaBHEHUS, TOPSIKA
BBIIIIE NIEPBOT0, 00pa3yromux GyHIaMEHTAIbHYIO CUCTEMY PELEHUI:
a) OOparraeTcsi B HOJIb TOJIBKO KOT/1a Bce KO3 GUIIMEHTH KOMOMHAIINN PaBHBI HYJTIO
0) Huxorna He oOparaeTcsi B HOJIb.
B) OOpamraercst B HOJIb HE TOJIBKO KOTJa BCe KOO PHUITMEHTH KOMOMHAIIMHN PaBHBI HYJTIO
r) [TocTpouTh Takyto TMHEHHYI0 KOMOWHAITUIO HEBO3MOKHO.

9. lIpousBeieHre KOMIUIEKCHO COTIPSDKEHHBIX YHCET SIBIISETCS:
a) UucTto nelCTBUTEIBHBIM YUCIIOM
0) UMCTO KOMIUIEKCHBIM YHCIIOM
B) IMeeT 1 nelCTBUTENBbHYIO U MHUMYIO YaCTh OTJIMYHBIE OT HYJIS
r) Onepanusi YMHOXEHUS ISl TAKUX YHUCEIT HE OMpe/iesieHa.

10. Ecnm oOmmii ujieH psjia CTpEMUTCS K HYJIIO, TO, TT0 BUY CXOJAMMOCTH, P MOYKHO OTHECTH K:
a) DTOro ycioBUs HEIOCTATOYHO JJISl BBISICHEHUS CXOJUMOCTHU
0) Cxomsumcst aOCOIFOTHO
B) CXoasmmmcst yCIIOBHO
r) Pacxonsmumcs

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3J]IMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MaTepuana OCYLIECTBISIUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAs OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIC MJIM MAJI03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HA4YCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuunauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnrcanue BeOMHApPOB U 3aITUCH BEOMHAPOB MyOJIMKYIOTCS B SJIEKTPOHHOM Kypce 110 TUCIHITIHHE.

aBbl

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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