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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. BripaGoTKa yMeHUSI CAMOCTOSITENBHO PACHIMPSITh CBOM MaTeMaTH4YEeCKHE 3HAHUS C TOMOIIbIO
MOKCKA, aHaJIN3a U CUHTE3 HH(opMauy, HEOOXOAMMOM JJis PEelIeHUs TOCTABICHHBIX 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).

HNunexe nuctumaunel: b1.0.02.01.

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

WNHpukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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VK-1. Crnocoben VK-1.1. 3HaeT MeToaMKH 3HaeT OCHOBHBIE IMOHATHUS, 00BEKTHI U

OCYILIECTBIIAT TIOUCK,  |cOopa 1 00paboTKH METO]IbI MATEMATUKH, CTIOCOOCTBYIOIIHE
KPUTHUYCCKHI aHaMu3 U |MH(POpPMAIINH, aKTyaJbHbIC cOopy 1 aHaM3y UHPOPMAITUU

CUHTE3 UHPOpMAIUH, poccHiickue u 3apyOexHbIC

MPUMEHSTHh CUCTEMHBIA | MCTOYHUKU MHPOPMAITUH JITIS

MIOJIXOJT JIJISL PEIICHUS PEIICHHS TOCTABICHHBIX

MOCTAaBJICHHBIX 33144 3a/1a4, a TAaK)KEe METOJIbI

CHCTCMHOI'O aHaJIn3a

VK-1.2. YMmeeT npuMeHsITh YMeeT npuMeHsITh MaTeMaTHYECKUE METO/IbI
METOJMKH TTOUCKa, cOopa n IS aHAKM3a nHOpMaIuu

00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

VK-1.3. Bnaneer meronamu | BrageeT MaTeMaTHYECKHUM armapaToM,
noucka, coopa u 00paboTKH, |MO3BOJSIONIMM aHATH3UPOBATh HAWICHHYIO
KPUTUYECKOTO aHAIN3a U UH(OpPMAIIHIO U ITpeJIaraTb HECKOJIBKO
CHHTE3a HH(POpMAIIHH, CIOCO0O0B pa3pelIeHHs TOCTABICHHOW 33/1a41
METOJIUKOW CHCTEMHOTO
NOAX0/a JUISl PEIICHHS
NIOCTABJICHHBIX 33]1ay;
CHoco0eH reHepupoBaTh
pa3ITUYHbIC BAPUAHTEHI
pELICHUS TOCTaBICHHBIX
3a1a4

OobmenpodeccuoHaNbHbIe KOMIIETEHIIHMU
IIpodeccuonanbHbIe KOMIIETEHIUH
4. O0beM TUCHUILIMHBI B 32Y€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,

Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 6 3aU€THBIX eIMHUIL, 216 akaeMUIecKrX 4acoB.

Pacnpenenenue Tpya0€eMKOCTH JUCIUIUIMHBI 10 BHIaM YU4eOHOU JEATEIBPHOCTH MPEJACTABICHO B
tabymue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YUYSOHOU eI TeIbHOCTH

o Bcero CemecTtpsl
Bunel yueOHOIM nesTeIbHOCTH
yacoB |1 cemecTp|2 cemecTp

KonTakTHas padora o0yuyaomuxcs ¢ npenojgasarejieM, Bcero 20 10 10
CamocrosiTensHas padoTa 1o pyKOBOACTBOM MPETOaBaTes 16 8 8
KoHTponbHbIE pabOThI 4 2 2
CamocrosiTeibHAsA padoTa 00y4aOIINXCs, BCEro 183 94 89
CamocTosTenbHOE U3YYCHHE TEM (BOIIPOCOB) TEOPETHUECKON YacTh 167 88 79
JUCTTUTUTAHBI
[ToaroToBka K KOHTPOJIBHOM paboTe 16 6 10
HoaroroBka u caavya 3avera 4 4
IMoaroroBka u ciaya IK3amMeHa 9 9

Oo0mas Tpy10eMKOCTh (B Yacax) 216 108 108
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Oo0uas TpyaoeMKocTh (B 3.€.) 6 3 3

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HazBanus paznenos (Tem) Kontp. | CPII, | Cam. Beero wacos (663 dopmupyemble
IMUCIUTIIINHEI pao. ., pab., g TPOMEAKYTOTHOR KOMIIETEHIIN U
aTTecTalun)
1 cemecTp
1 DyieMeHThI TEOpUU MHOXKECTB 2 2 30 34 YK-1
2 KombuHnaTopuka 2 32 34 YK-1
3 Teopust BeposiTHOCTEM 4 32 36 YK-1
Hroro 3a cemectp 2 8 94 104
2 cemecTp
4 DneMeHTHI JINHEWHOU aiareOpsl 2 2 18 22 YK-1
5 IpunoxeHus TUHEHHON anreOpsl 1 18 19 YK-1
K 3a/1a4yaM aHaJIUTHYECKON
reOMETPUHU
6 Oyukuuu. [Ipenen. 2 18 20 YVK-1
HenpepsiBHOCTB
7 duddepeHnranibHOe HCYUCIICHHE 2 18 20 YK-1
8 NHTerpajibHOE UCUUCIICHHE 1 17 18 YK-1
Hroro 3a cemectp 2 8 89 99
Hroro 4 16 183 203

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanue pa3enoB (TeM) AUCIUIIIMHBI IPUBEIEHO B Tabnuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUTLUIHHBI

Hazpanus
CPII | ®opmupyemebie
pasnesnos (Tem) ConeprxaHue paszesioB (TeM) TUCITUATITUHBI
,4 | KOMIIETEHIIUN
JUCIUTUIAHBI
1 cemecTp

1 DneMeHTEI Bgoaubie nonsarus. [logmuoxectsa. Jnarpammel Benna. 2 VK-1
TEOPUH YHuBepcaibHOe MHOKeCTBO. OOBETMHCHIE MHOYKECTB.
MHOKECTB [Tepeceuenune mHoxecTB. [Jonomnenrne MHOkecTBa. Pa3HOCTH

U CUMMCTPHUYCCKAA pa3HOCTb MHOKCCTB. OcHOBHBIE TCOPEMBI
TCOPHUU MHOKCECTB. TeOpeTI/IKO-MHO)KeCTBCHHI)Ie
npeoOpa3zoBanus. beckoneunsie MHOXKecTBa. CpaBHEHHE
OeckoHeuHbIX MHOKeCTB. CueTHBIE MHOKECTBA. HecueTHbIe
MHOX€ECTBA. | UMoTeHy3a KOHTHHYyMa. TpaHCLEHIEHTHBIE
guciia. O0 SKBUBAJICHTHOCTH MHOKECTB TOUYEK
TCOMETPHUICCKUX O6’B€KTOB. YucimoBele MHOJKECTBA.
MHO0keCcTBO KOMIIIIEKCHBIX YHCEJT

HUtoro| 2
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2
KomOunaropuka

Beoansle nonstus. [IpaBuna nponsseneHus B
koMOuHaropuke. [IpaBuino cymMmbl B KOMOMHATOPUKE.
[TpaBuiio cyMMbl U quarpammsl Diinepa-BenHa.
[lepecranoBku 6e3 nosropenuil. [lepecranoBku ¢
noBTopeHusIMH. Pa3menienus 6e3 nosropenuii. Pazmenienus c
noBTopeHusiMU. CoueTanus 6e3 nosropeHuil. Coueranus ¢
MOBTOPEHUSIMU. 3a/1a4Ml 111 CAMOCTOSITEIIbHON paboThI

YK-1

Htoro

3 Teopus
BEPOSATHOCTEMN

Cayuaiinbeie coObiTus. [IpocTpaHCTBO 37IEMEHTAaPHBIX
coObITuil. [Tone cobprTuii. Onepannu HaJ COOBITHIMU.
CoBMmecTHBIE U HECOBMeCTHBIE cOObITH. [TomHast rpynma
coObiTuil. [Tonatue BepostHoctu codbiTus. Knaccnueckuit
NOAX0J. 3a7aya ¢ peueHusIMU. TeopeMa YMHOKEHUS IS
HE3aBUCHMBIX COOBITHH. TeopeMa yMHOXKEHUS 115
3aBHCUMBIX cOObITUH. Teopema ciaoxKeHHs: BEPOSITHOCTEH.
®opmyia nonaHou BepoaTHocTH. Popmyna balieca. Cxema
ucnbsiTanui bepryinu. HauseposTHeIee 4nucio MOosSBICHUN
coObITus B cxeme bepaymnu. O ¢popmynax Jlannaca u
ITyaccona. /luckpeTHast ciyuaiiHas BeIMUMHA. 3aa4uu A
CaMOCTOSTENILHON PabOTHI

YK-1

Hroro

Hroro 3a cemectp

2 cemecTp

4 D1eMEeHTBI
JIMHEUHOU
anreopsl

Matpuub! u feicTBus Hajx HUMU. OnpeaenuTeNny Nopsaka n.
OOpatHas maTpuua. Pemienne MaTpu4HbIX YpaBHEHUH.
JInnelHo 3aBHCUMBIEC U IMHENHO HE3aBUCUMbBIE CHCTEMBbI
BeKTOpOB. Panr marpuisl. Teopema o 0a3MCHOM MUHODE.
CucreMbl TUHEHHBIX YpaBHEHUH. Alredpa reoMeTpUIeCcKux
BEKTOpPOB

YK-1

Htoro

5 Ilpunoxenus
JIMHEWHOMN
anreOpsl K
3aj1a4am
AHAITUTUYECKOU
r€OMETPUU

VYpaBHeHue nuHUM Ha oBepxHocTu. [lonsgpHas cuctema
KOOpAMHAT. Y paBHEHHE NIPSIMOM Ha INIOCKOCTU. Y paBHEHUE
IUIOCKOCTH. Y paBHEHHE MPSIMOU B TPOCTPAHCTBE. DJUIHIIC.
['unep6ona. [ToBepxHOCTH BTOPOTO MOPSIIKA

YK-1

Hroro
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6 OyHKINH.
[Tpenen.
HenpepsiBHOCTB

[Tonsitue pynkun. [Monstue rpaduka pyHKIUN.
[Ipocreiimme cBoiicTBa QpyHKIMi. OOpaTHAs QYHKIHS.
Crnoxnas pyHknus. JneMmenTapubie GyHkuuu. [lonstue
nocneaoBareiabHocTu. [Ipenen nocneaoBaTeaIbHOCTH.
Teopemsl 0 npezene nocienoBaTesbHOCTH. [loHsTHE
YHCJIOBOTO psifia U €ro CyMMbl. [Ipu3HaKu cX0IUMOCTH PSAOB.
VYcnoBHas u abcontoTHast cxoauMocTb. [Ipu3naku
a0COIIOTHOW CXOIUMOCTH. 3HAKOYEPEAYIOIIUECS PAIBI.
[TonsiTue okpectHocTu Touku. Ilpeaen GpyHnkumu.
Omnpenencuaue npenena QyHKINHA Ha S3BIKE
nocienoBarensHocTei (1o ['eitne). Teopema o mpeaenax.
HenpeposiBHOCT pyHKIIMH. TOYKH pa3pbiBa GyHKIUN U UX
kiaccupukanus. 3ameyarenabHble penenbl. beckoHeuHo
Mauible U 6eckoHeuHO Oonbmue GyHkimn. [lonsTre
(YHKIIMOHAJIBHOTO Psiia U €ro 001acTh CXOAUMOCTH.
CreneHHbIC PSIbI

2 YK-1

Htoro

7

Huddepennmans
HOE MCYHCIICHHE

Huddepenuupyembie pynkmun. [IponsBogHas u
muddepentman. [Ipasuna quddepenipoanus GyHKINH.
HuddepenunpoBanue GpyHKIMHI, 3aJaHHBIX TApaMETPHUUECKU
u HesaBHO. [luddepenunan. Auddepenunans BoICInX
nopsnkos. @opmyia Tennopa. Pan Tennopa. [Ipasuio
Jlonutans. OcHOBHbIE TeopeMbl U hepeHInaTEHOTO
UCUHUCIJIEHUS. Y CIIOBUS TOCTOSTHCTBA U MOHOTOHHOCTH
¢bynkuuu. DxctpeMmyMbl. Heobxomumblie ycinoBust
SKCTpeMyMa. JlocTaToUHbIE YCIOBHSI IKCTPEMYMaA.
OKcTpeMyM (PyHKIUH JBYX apryMeHTOB. OThICKaHUE
HauOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHUH (DYHKIIHH.
Brimykinocts rpaduka GpyHKIMH. ACUMITOTH rpaduka
bynakun. OO01mIas cxema ucciueaoBanus QyHKIUU |
HOCTPOCHUS IpaUKOB.

2 YK-1

Hroro

8 UHTerpanbHOE
HCUHCIICHHE

[TonsiTne mepBooOpa3HOl (YHKIIMH U HEOTIPEACIICHHOTO
uHrerpana. [Ipocreiie MmeTonbl HHTErpUpoBanus. [lonarue
ONpEAEICHHOI0 HHTErpalia U ero cBorcTBa. Gopmyiia
Hrrotona-Jleitonuna. HecobctBenusie nunterpaisl. [lonstue
00 uHTerpayiax oT (PyHKIIMU MHOTHUX TIEPEMEHHBIX

1 YK-1

Hroro

Hroro 3a cemectp

Htoro

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX Pa0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

Ne .. Buzbl KOHTPONIBHBIX PabOT TpynoemMkocTs, 4 DopmHpyemeie
KOMIIETEHLUH
1 cemecTp
1 |KoHTponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 VK-1
IIPOBEPKOM
Hroro 3a cemectp 2
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2 cemecTp
2 |KontposnbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 YVK-1
MPOBEPKOM
Hroro 3a cemectp 2
Hroro 4

5.4. JlabopaTopHbIe 3aHATHS

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.5. lIpakTnyeckue 3aHATHS (CEMUHAPDBI)

He npenycMoTpeHo y4eOHbBIM IIIaHOM

5.6. KoHTPo/1b caMOCTOSATEILHOI PadoThl (KYpCOBO# MPOEKT / KypcoBasi padoTa)

He npegycmoTpeHo yaeOHBIM IIIIaHOM

5.7. CamocTosiTesibHas pabora

Buasl caMmocTosTeNIbHOM paboThI, TPYAO0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU PEICTABIIECHBI B

tabiuue 5.7.

Tabnuma 5.7. — Buabl camocTosTenbHOU paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN

Haspanus pazaenoB | Buasl camocTositensHol | TpynoeMkocTs, | Dopmupyembie
DopMBbI KOHTPOJIS
(TeM) TUCIUIUTAHBI paboThl q KOMIIETEHIINHU
1 cemecTp
1 Dnementsl Teopun | CaMOCTOSTEIHHOE 28 YK-1 3auér,
MHOXECTB U3y4eHHE TeM (BOIIPOCOB) TecTtupoBanue
TEOPETUYECKON YacTH
JUCITUTUTAHBI
[ToaroroBka k 2 YK-1 KonTtponbHas
KOHTPOJIbHOU paboTe pabora
Hroro 30
2 KombunaTopuka CamocrosiTenbHOe 30 YK-1 3auér,
U3y4eHHE TeM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YacTH
JACITUTUTAHBI
[ToaroroBka k 2 YK-1 KonTtponbHas
KOHTPOJIbHOW paboTe pabora
Hroro 32
3 Teopust CamocrosiTenbHOe 30 YK-1 3auér,
BEPOSITHOCTEN U3y4eHHE TeM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 2 VK-1 KonTtponbHas
KOHTPOJIbHOW paboTe pabora
Hroro 32
Hroro 3a cemectp 94
IToaroroBka u cmavua 4 3aueT
3ayeTa
2 cemecTp
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4 DneMeHTsI CamocrosiTenbHOe 16 YK-1 TectupoBanue,
JMHEHHOU anreOpbl U3y4EeHHE TEM (BOIIPOCOB) OK3aMeH
TEOPETUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka x 2 VK-1 KonTtponbsHas
KOHTPOJIbHOM paboTe pabota
Hroro 18
5 Ilpunoxenus CamocrosiTenbHOe 16 YK-1 TectupoBanue,
JMHEWHOU anreOphl K |M3ydeHue TeM (BOTPOCOB) OK3aMeH
3aja4aM TEOPETUYECKON YacTH
AHATTUTHYECKON JUCITUTUIAHBI
reoMeTpun ITonroroBka k 2 VK-1 KonTtponbsHas
KOHTPOJIbHOM paboTe pabota
Hroro 18
6 ®yukuu. [Ipenen. |CamocrosiTenbHOe 16 YK-1 TectupoBanue,
HenpepsiBHOCTB U3y4EeHUE TEM (BOIIPOCOB) OK3aMeH
TEOPETUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka x 2 VK-1 KonTtponbsHas
KOHTPOJIbHOM paboTe pabota
Hroro 18
7 HuddepennuansHoe |CaMOCTOATEIBHOE 16 YK-1 TectupoBanue,
UCUHCIICHUE U3y4EeHUE TEM (BOIIPOCOB) OK3aMeH
TEOPETUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka k 2 VK-1 KonTtponbsHas
KOHTPOJIbHOU paboTe pabora
Hroro 18
8 UnTerpanbHoe CamocrosiTenbHOe 15 YK-1 TectupoBanue,
UCUHCIICHUE U3y4EeHHE TEM (BOIIPOCOB) OK3aMeH
TEOPETUYECKON YacTH
JUCITUTUIAHBI
IToaroroBka x 2 VK-1 KonTtponbsHas
KOHTPOJIbHOM paboTe pabota
Hroro 17
Hroro 3a cemectp 89
IToaroroBka u cmava 9 DOK3aMeH
HK3aMeHa
Hroro 196

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,

1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYEHUH TUCIMILUINHbI, U BUIOB

4eOHOU IEATETbHOCTH

dopMupyemsbie
KOMIIETCHIIUU

Bunet yueOHOIM nesTeNbHOCTH

Kont.Pa6. | CPII | Cam. pab.

DOpMBI KOHTPOJIA

VK-1

+ +

3auét, KonrposbHas padoTa,
TectupoBanue, JK3aMeH
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
PeliTunroBas cuctema He UCMONB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

l. MarazunnukoB JI. 1. MatemaTtuka 1Jsi TyMaHUTApHBIX, YKOJOTHYECKHUX U IKOHOMHUKO-
IOPUINYECKHUX CIIeruaibHOCTe: YueOHnoe mocodue. B 2 gactax. Y. 1 / JI. 1. Marasunnukos, 1O. I1.
[eBeneB — Tomck: TYCYP, 2007. — 260 c. Jloctymn u3 n1uuHOro KaOMHETa CTyJeHTA. [ DNEKTPOHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7783.

2. MaraszunnukoB JI. . MatemaTtuka JJisi TYMaHUTApPHBIX, YKOJOTUYECKUX U SKOHOMHUKO-
opuInYecKux cnenuanbaoctei. Yacts 2: Yuebnoe mocodue / JI. . Marasuanukos, 1O. I1. [lleBene —
Tomck: TYCYP, 2007. — 244 c. Jloctyn u3 TMYHOTO KaOMHETA CTYJIeHTA. [ DJIEKTPOHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7830.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. JIyruna H.D. IlpakTukym 1o teopuu BeposiTHOocTei: YueOHoe nmocodue. — Tomck: Tomckuit
MEXBY30BCKHI LEHTP JUCTAaHIIMOHHOTO oOpa3zoBanus, 2006. — 153 c. JlocTyn u3 AMYHOTO KaOuHETa
CTyJeHTa. [ DNeKTpOHHBINA pecypc]: — Pexum moctyna: https://study.tusur.ru/study/library.

2. JluneiiHas anreOpa W aHAJIUTHUYECKas IeOMETpUs : YYeOHHUK M MPAKTHUKYM IS BYy30B /
E. I'. IlnoruukoBa, A. Il. UBanoB, B. B. JlorunoBa, A. B. Mopo3oBa ; noa peaakmnuei
E. I'. [InoTHUKOBO#. — 2-€ u31., nepepad. u qon. — Mocksa : M3parensctBo FOpaiit, 2024. — 416 c.
JlocTyn W3 OUYHOrOo KaOWHeTa CTyJAeHTa. [DnekTpoHHBIH pecypc]: — Pexum poctymna:
https://urait.ru/bcode/555026.

3. bepman, I'. H. COopHuk 3a1a4 10 Kypcy MaTeMaTU4ecKoro aHaiausa : yueoHoe nocodue / I'. H.
bepman. — 7-e usn., crep. — Cankr-IletepOypr : Jlanb, 2018. — 492 c. [loctyn u3 1uyHOTO KabuHeTa
CTyZAeHTa. [ DIeKTpOHHBIN pecypc]: — Pexxum noctyna: https://e.lanbook.com/book/107905.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. yner J. C. MatemaTuka: METOIMYECKHE YKa3aHHS MO OpPraHU3alMu CaMOCTOSTEIbHOM
paboTHI ISl CTYJEHTOB 3a04HOM (opmbl 00yueHus HampapieHus noarotosku 39.03.03 Opranuzanus
paboThI C MOJIOJIEKBIO, 00YYAIOIINXCS ¢ MPUMEHEHUEM AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIl/
. C. Ulynsu, B. B. Kpyuunus. — Tomck : @10, TYCVYP, 2024. — 22 c¢. locTyn U3 JIMYHOTO KaOuHETa
CTyJeHTa. [ DNeKTpOoHHBII pecypc]: — Pexum moctyna: https://study.tusur.ru/study/library.

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

Y4eOHO-METOJMYSCKIE MAaTePUAITBI Il CAMOCTOSTEILHON PabOThl 00YYArOIIUXCSl U3 YHCIIA JIHIL C
OTPAaHUYCHHBIMU BO3MOXXHOCTSAMH 3J0POBbS W HMHBAJIKIOB MNPEIOCTABIAIOTCI B (Gopmax,
aalITUPOBAHHBIX K OTPAHUYCHUSIM MX 3JI0POBbS M BOCIPUSITUS MHPOPMAIHH.

JL1st SN ¢ HAPYIIeHUsIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. DJIeKTPOHHBIH KYPC MO TUCHHUIIHHE

1. Wynen A.C., Kpyunnun B.B. Maremaruka [3nexkTpoHHbI# pecypc]: anektponHsiid kype / [.C.
Hlynsn, B.B.Kpyunaun — Tomck TYCYP, ®J10, 2024. (nocTym U3 IMYHOT0 KaOMHETa CTYACHTA) .

7.5. CoBpeMeHHbIe PO eccuoHATIbHBIE 0a3bI JAHHBIX
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U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. Ilpu m3y4eHUH TUCIHUIUIMHBI PEKOMEHAYETCSl 00pamaThcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U MOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. OBC «lOpaiiT»: BUpTYyaabHbIH YUTATBHBIN 321 Y4eOHUKOB U y4eOHBIX OCOOMI OT aBTOPOB U3
Benymux By30B Poccun ( https://urait.ru/ ). loctyn u3 nu4HOro kabMHEeTa CTyACHTA.

3. OBC «Jlaub»: »3JIeKTpOHHO-OMONMOTEYHass cucTeMa usnareiabctBa «Jlap» (
https://e.lanbook.com/ ). Jloctyn u3 nuyHOTO KaOWHETa CTYyACHTA.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI

8.1. O6mue TpeGoBaHUsI K MaTepPHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY O0ecrne4eHHI0
AUCHUTINHBI

VYyeOHast ayiuTopus JUIsl IPOBEICHUS 3aHITHI TPAKTUYECKOTO U Ja0OPaTOPHOTO TUMA, IPYIIOBBIX
U WHAUBUIYAJIbHBIX KOHCYJbTAallMH, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOH aTTecTaluu, s
BBITIOJTHEHUSI KYPCOBBIX pabOT/TIPOEKTOB

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

Onucanue uMeroerocs 000pya0BaHus:

- Be6-kamepa - 6 mT.;

- Haymauku ¢ MEKpO(OHOM - 6 IIT.;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMMHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security mist Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 130 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHUe AUCIUILIMHBI JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI M MHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOJI30BAHUEM CPEJICTB OOYUEHUS OOIIEro U CIEeIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ 0O0YUYAIOMIMMHUCS C HAPYHMIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHWJIMBAIOIICH ammapatrypbl, MyJIbTUMEIUWHBIX CPEICTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
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JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUAIBI

Ha3Ba2E’;§§;ﬁj:$: (Tem) igﬁlﬁ:f eyl-fry];;e ®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
1 DnemenTs! Teopun MHOKECTB | YK-1 3auét [Tepeuens BOIpOCOB IJ1st
3aueTa
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 KombOuHaTopuka YK-1 3auér Ilepeuenb BOITPOCOB AJIst
3a4era
KoutponbHas [IpumepHBIii nepedeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Teopust BeposiTHOCTEM YVK-1 3auér Ilepeuenb BOIIPOCOB IJIst
3auera
KoutponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 DnemeHThI TMHEWHON anreopsl | YK-1 KontponbHas [IpumMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
CornacoBaHa Ha noptane Ne 82760 11




5 IlpunosxeHnust JINHEUHOU YK-1 KoHntposbHas [IpumepHBIil nepeyeHb
anreOpsl K 3a7a4am pabota BAapUAHTOB (3aJaHUI)
AHAIUTUYECKON Fr€OMETPUH KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
6 ®yuxnuu. [penen. YK-1 KoHnTtponbHas [IpumepHBIil nepeyeHb
HenpepriBHOCTH pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3alaHNN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
7 MuddepenunanbHoe YK-1 KonTponbhas [IpumepHbIil nepedeHb
VCYHUCIICHHE pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHNI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 HTerpaibHOE UCUUCIIEHUE YK-1 KonTponbHas [IpumMepHbIi IEpedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX

BOIIPOCOB

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

OUCLUILIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIM (hparMeHTapHbIE YMEHUN UITn HaBBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHUCTEMAaTUYECKH | CUCTEMAaTUYECKOe
CYMMBI 0aJIOB OCYLIECTBIISIEMOE IIPUMEHEHNE
yMEHUe HAaBBIKOB
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4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

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

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

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

5 (oTIM4HO)

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

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. B rpymnme cnopTCMEHOB: 5 - JIBDKHUKOB, 5 - KOHbKOOEXKIEB, 15 - merkoatieroB. Ciy4daitHO
BBI3BAJIM JIBYX CIIOPTCMEHTOB. HaliiuTe BEpOsSTHOCTH TOTO, YTO CPEIM HUX OKAXKETCSI XOTs Obl
OJIMH JBDKHUK. OTBET OKPYTJIUTE 10 TPEX 3HAKOB MOCJE TOUKH.

2. B ypHe conmepxutcs 3 O6enbix u 3 yepHbIX mapa. M3 Heé u3BiaekarT 5 mapos. Haigute
BEPOSITHOCTh TOTO, YTO CPEIM HUX HaxoAuTcs 2 6enbix mapa. OTBET OKpYIJIUTE A0 TPEX 3HAKOB

IIOCJIC TOYKH.

3. B maptum u3 10 uznennii umeercst 3 6pakoBanHbIx. CirydaitHo BeIOuparot 3 u3genus. Haiinure
BEPOATHOCTH TOTO, YTO B MOJYUYEHHOI BBIOOpKE POBHO OJHO U3Jeiue OpakoBaHHoe. OTBET
OKPYTJIUTE /10 TPEX 3HAKOB IOCJIE TOUKH.

4. Haitgute matpuiry

2

c=3[
4
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B otBet BBeauTe CymMMy aemMeHTOB 1-ro cronbia marpuisl C.

5. JlaHbl 1BE MaTpHULIbI

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. Bepxnuil MHIEKC HOMEDP CTPOKH.

6. Brluncinre onpeneauTens MATOro nopsaKa
0 1 8 0 5

10
9
4

0
D=0
1
0 11

6
4
0
5]

oo e e
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7. Haiigurte miomanb napajjcjorpaMmma, HOCTPOCHHOI'O Ha BEKTOpaX:

8. s pyHKIMHU y = +/x ONpPENeInTe CIEAYIOLIEE:
a) 00J1aCTh OMpeIeICHUS:
1. (—w, +m);
2. (0,4+x);
3. [0,4x);
4. [-1,1]
0) 00y1acTh 3HAYCHMIA:
. (—oo, +m);
. (0,42);
[0, +x);

. [0,m]

B) 00JIaCTH MOHOTOHHOTO YOBIBaHUS M BO3PACTAHMS:

1. MOHOTOHHO BO3pacTaeT BO BCEil 00JaCTH ONpe/IeIICHUS;
2. MOHOTOHHO YOBIBAET BO BCE 00J1aCTH ONPEICIICHHS,

3. MOHOTOHHO yObIBaeT Ha (—, 0);

4. MOHOTOHHO Bo3pacraer Ha (0, +);

T') YeTHOCTh (DYHKIIHH:

1. gyeTHas;

2. HEUeTHAas;

3. oOmrero Buza.

B oTBeT cHavaiia 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

9. Haiinute npene nocaea0BaTeIbHOCTH

—Em,:—vlﬂn+8_|_4 in+2
y, = .
o gn® —9n—8 *‘-Jl n+8

Ipu 1t —
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Ecnm nmpenen He cymiecTByeT, BBeIUTE CIOBO HET. Eciu peaen 6eckoHneyeH, BBEIUTE OCK.

10. HeompeneneHHbIN HHTETpa 3TO:
a) COBOKYITHOCTh BCEX MIEPBOOOPA3HBIX MOABIHTETPATBHON (DYHKITIH
0) COBOKYMHOCTh BCEX MPOU3BOIHBIX MOABIHTETPAIBHON (DYHKITH
B) Uucnio, mo MOAyJNIO paBHOE IUIOMAAM KPHUBOJMHEHHOW Tpamenuu OTpaHHUYCHHOU
MOABIHTErPATLHON (yHKIIUEH
r) [Ipenen uHTErpaNbHBIX CYyMM

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

[IpuBeneHbl MpUMEphl THIOBBIX 33JaHUN U3 0aHKa SK3aMEHAI[MOHHBIX TECTOB, COCTABICHHBIX I10
MIPOMJEHHBIM pa3/ieiaM AUCLHUIUINHBIL.
1. JlaHbl 1BE MaTpPULLBI

3 -3 1 -3 i :i é —01
A=|4 0 5 —-1|uB= L =2 2 1
4 0 4 -2 s 0 3 —2

Haiinute snement C; marpuisl C=AXB. Bepxuuii HHIEKC HOMED CTPOKH.

2. HaiinuTe maTpuiry

4 0 5 4 0 2
c=sl; 5 w2y 1
2 -3 1 + 1 1 2
B otBeT BBeauTE CyMMY 251eMEHTOB 3-T0 cTOs101a MaTpuLibl C.

3. Brluncnute onpeaeauTenp MATOro nopsiKa
0 £ 6 7

e = R R =

4 7 5
8 3 7
4 8 7
4 9 3

4. JlaHa cucTema:

4z +4y+2z=13
20+ 3y +4z2=12
r+3y+2=28

ITo popmyne Kpamepa HaiiiuTe HEM3BECTHYIO X.

5. Jlana martpuna

A=|-4 -3 4
-1 -1 1
Haiinute snmeMeHT oOpaTHON MaTpUIlbl, cTosmIeit B cTpoke 1 u cTonbue 3. B orBeT BBeanTE

3HAYEHHUE 3TOTro IeMeHTa. Helenoe 4uciio oKkpyriauTe 10 TpexX 3Hayanmx mudp.

-3 -3 6]

6. Haiinure npeaen nociaea0BaTeIbHOCTH

_ —nP +4n* 4+ 3In—7 10n

}Fi'! 3 -
—104+7n—n n+2
Ecnu npenen He cymiecTByeT, BBeauTe ciioBo HeT. Eciu npenen 6eckoHedeH, BBeIUTe OCK.

pu L —*&
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7.

8.

10.

Hana ¢hyHkmms

—Tz, ecruz < 3;
f(@)=4( 7Tz —3, ecruz > 3.

Boruncnute 3HaueHne QyHKIUHU B TOUKE &y = 7.
Hana dhyHkmus

2z, ecruz < —T;
2z +5,ecnm — 7 < x < 0;

flz) =

2 + 3, ecrmz > 0.

Breraucnure 3HaueHue (1)YHKI_II/II/I B TOYKE &'y = — 1,

HaﬁHHTe mjaomaab mapajurejiorpamma, OCTpOCHHOTO Ha BEKTOPax:
a=(32,—8,-8)
b= (0,8,—8)

Jlokaxurte, 9TO BEKTOp (4;-4) sABNsETCS COOCTBEHHBIM IS MATPHIIBI

0 1
1 0

HaﬁHHTC COOCTBEHHOE YUCJIO, OTBCHAOOICE EMY.

9.1.3. IlepeyeHb BONPOCOB [JIsl 3a4eTa

[IpuBeneHsl NpUMEpPHI TUIIOBBIX 3aJaHUM M3 O0aHKA KOHTPOJIBHBIX TECTOB, COCTABJICHHBIX IO
MIPOMICHHBIM pa3jenaM AUCIUIUIMHBIL.

1.

2.

UrpanbHas kocTh mogodpacsiBaercst 1 pa3. HailTu BeposSTHOCTE CeIyIOMIEero COOBITHS: YUCIIOB
OUYKOB MeHb1Ie 5. OTBET OKPYIVIUTE 0 JABYX 3HAKOB IOCJIE TOUKU

Nmeetcs 27 oqHOTUNHBIX npubopoB, u3 HUX I copra — 12 mryk, II copra — 15 mryk.
BeposTHocTh ucnpaBuoctu npubopa I copra = 0.91, Il copra = 0.9. CnyuaiiHo B34TO 11Ba
npubopa. Haitgure BeposiTHOCTH TOTO, YTO 00a nmpubopa HeucnpaBHbl. OTBET OKPYTIUTE J10
TPEX 3HAKOB I10CJIE TOUKH.

. JBa ctpenka npoussenu 3aim. OaHa My nomnajia B MulieHb. Haliiute BEepoSTHOCTD TOTO, 4TO B

11eJ1b TI0T1aJl BTOPOI CTPEJIOK, €C/IM BEPOSITHOCTD MTONaAaHus IEPBBIM cTpenakoM = 0.59, BTopbIM
= 0.76. OTBET OKPYTJIUTE 10 TPEX 3HAKOB MOCIIC TOUKH.

B maptum u3 10 uzpenuit umeercs 6 cranaapTHeix. CiyyailHo oToOpanu 3 u3genus.
X—cnyyaiiHas BeIMYMHA- YMCIIO CTaHAApPTHBIX JeTaned cpeau orodpaHHbIX.Haiinure psn
pacnpenenenust X. B orBet BBeaute 3HaueHue cymMmmbl P(X=1)+P(X=2). OTBeT OKpyraure 10
TPEX 3HAKOB I10CJIE TOUKH.

. B ypHe conepxutcs 22 6enbix U § 4epHbIX mapoB. M3pinekaroT noouepeaHo 2 mapa. CoObITHs:

A —miepBsIii iap 6emnbiit, B-BTOopoii map Genbril. Beruncaure P(B/A). OTBeT okpyriauTe 10 Tpex
3HAKOB I10CJIE TOYKHU.

. B manke cogepxwutcs 23 nucta xénroit Oymaru, 16 —cuneid, 14 —kpacuoii. CiiydqaliHbIM 00pazom

u3BnekaroT 3 mucta. CoObITHS: A —TepBBIN TUCT KENTHIM, B—BTOpOIi et cunnid, C —TpeTuit
muct kpacHelid. Beraucnute P(C/AB). OTBeT OKpyriiuTe 10 TpeX 3HAKOB MOCIE TOUYKH.

. Urpanbnas kocTh mogopaceBaercs 1 pas. HailTu BeposITHOCTD CIIEYIONIETO COOBITHS: YHCIIOB

0uKkOB HeueTHO. OTBeT OKPYTJIMTC 00 ABYX 3HAKOB IMOCJIC TOYKHU.

. BeposarHocTts TOro, yTo coOBITUSA A 1 B HacTynsaT onHoBpeMeHHO paBHa (.54, a BEpOSTHOCTh

coObiTust B paBuB 0.65. Berunciuts P(A/B). OTBeT okpyrimTe 10 TpeX 3HAKOB MOCIIE TOUKH.

. B ypHe conepxutcs 25 6enbix u 13 yepHbIX mapoB. M3BaekaroT mapsl 1o OJHOMY 10 TEX IOp,

noKa He MOABUTCS Oenblil map. Haliiure BEpOSTHOCTH TOTO, YTO OENBIH IIap MOSBUTCS
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BTOpbIM.OTBET OKPYIJIUTE A0 TPEX 3HAKOB MOCIIE TOUKH.

10. Ilex m3roroBun 50 ONHOTUMHBIX AETaNel, cpeanu KOTOPhIX 9 - Beicuiero copra. CiydailHoM
obpazom otobpanu 30 neraneil U OTIPaBUIN B COCENHM 11eX. HaliuTe BeposSsTHOCTh TOTO, YTO
BCE JIeTalld BBICUIEr0 COpTa OKazaJluch cpenu HuX. OTBET OKPYIJIUTE IO TPEX 3HAKOB MOCIE
TOUKH.

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. B ypHe conepxutcs 4 Genbix u 9 yepHbIX mapoB. V3 Heé u3BnekawT 7 mapoB. Haiinute
BEPOSATHOCTH TOTO, YTO CPeId HUX HaXoAuTCs 2 OenbIx mapa. OTBET OKpYIJIUTE 10 TPEX 3HAKOB
1I0CJIE TOYKU

2. Ilo onHOM M TOM e LeNU IPOU3BEJEHO J1BAa BHICTPEIIA C BEPOATHOCTHIO nonananus 0.23 u 0.76.
HaiinuTte BepoSTHOCTD TOTO, UTO LIENb OYJeT mopaxkeHa XoTst Obl 0JiuH pa3. OTBET OKPYTIUTE A0
TpEeX 3HAKOB MOCJIEe TOUYKU

3. Tpu cTpenka BBICTPENMIM OJHOBPEMEHHO IO OAHOM Lieau. BeposTHOCTH onajgaHus NepBbIM
ctpenkoM - 0.78, BTopsiM — 0.46, Tpetbum — 0.1. HalinuTe BEpOSITHOCTH TOTO, YTO B LIEJIb

nonaacT TOJIbKO OAWH U3 HUX. OTBeT OKPYTJIUTC OO TPCX 3HAKOB IIOCJIC TOYKHA

4. Jlana maTpuia

-3 -3 6
A=|-4 -3 4
-1 -1 1

JokaxuTte, 9TO OHAa UMEET OOpaTHYIO, M HAWAUTE JIEMEHT OOpPAaTHOW MAaTPHIIBI, CTOSIICH B
cTpoke 2 u cronbie 1.

B otBer BBenuTe 3HaUEHME PTOTO deMeHTa. Hermenoe 4ucio okpyriauTe 10 TpeX 3HAYAIIUX
nudp AeCATUIHOM.

5. Haiigute coOcTBEHHBIE YHCIIa MAaTPUILIBI

0 0 4
0 9 0
4 0 0

B oTBeT BBeauTE COOCTBEHHBIE YHCIIa B OPSIKE BO3pACTAHUs, Pa3/IeIUB UX TOUYKOH C 3amsITOM.
[Ipumep BBOOA oTBeTa: -2;1;3

6. Jlana pyHkIus
—9z, ecruz < —2;
f(z) = —92 — 6, ecrm —2 < x < 3;
9z + 4, ecnuzx > 3.

Brruncnute 3HadueHne QYHKIIUHN B TOUKE ¥y = —6,
7. st pyskunn ¥ = logg e x

a) 00J1aCTh OMpeIeICHUS:

1. (—uo, +0);

2. (0,4+x);

3. [0,+x);

4. [-1,1]

0) 00J1acTh 3HAYCHMIA:

1. (—uo, +0);

2. (0,4+x);

3. [0,4x);

L2+
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5. (— ~+ ;) ;

6. (0,7);

7. [0.7];

B) 00JIaCTH MOHOTOHHOTO YOBIBaHUS M BO3PACTAHHMS:

1. MOHOTOHHO BO3pacTaeT BO BCEW 00JIaCTH ONPEEICHNUS;
2. MOHOTOHHO YOBIBAE€T BO BCE 00JIaCTH ONPEICIICHHS,;

3. MOHOTOHHO yObIBaeT Ha({—3%, 0);

4. MOHOTOHHO Bo3pacraet Ha (0, +w0);

I') Y4eTHOCTh (PYHKLIUU:

1. yeTHas;

2. HeueTHas;

3. o01ero Buga

B oTBeT cHavasia BBeIUTE HOMEP BHIOPAHHOI'O BapHaHTa MO MyHKTY a), 3aTeM 4epe3 TOUKY C
3amsATON MO MyHKTY 0) U T.1

8. NnTerpan mo GECKOHEUHOMY MHTEPBaly OT HENMpephlBHON (QyHKIMU ITHOO MO KOHEUHOMY
UHTEpBAy OT (PyHKIIMH, UMEIOILEH pa3pbIB HA ’TOM HHTEPBaJIC, HA3bIBACTCS:
a) HecobcTBeHHbII
6) OnpeneneHHbIiI
B) Pacxoasiumiics
r) Cxondmuics

9. HaiiguTe muomaas napauienorpaMMa, IOCTPOEHHOTO Ha BEKTOPAX:
a=(36,—9,—9)
b=(0,1,-1)

10. Jlana cucrema:
x+2y+2z=12
x+3y+2z=15
x+v+3z=10
[To popmyne Kpamepa HaiinuTe HEM3BECTHYIO V.

9.2. MeTonnueckne peKOMeHIalUA

YyeOHblil MaTepuan usznaraercsd B Gopme, mpeamnosaralpiieid caMoCTOSITEIbHOE MbILIJIEHHE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNbHas padoTa CTyI€HTOB UI'PAET PEIIAIOIILYIO POJIb
B XO/I€ BCETro Y4eOHOro mporecca.

HauaTp uzydeHue quCHHUIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIUCKOM
y4eOHO-METOIMYECKOro U mporpaMMHoro odecneuenus. CamocTodTenbHas padoTa CTy/I€HTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BbIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM.

B npouecce nzydeHus: TUCUUILIMHBI JUIsl Ty4YIIET0 OCBOEHHUS MaTepHraia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType U MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOJIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMH UHTEPHET-NIOPTAIaMU, COAECPKAIIUMHU
HAaY4YHO-TIONYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM acHEeKTaM
y4eOHOM TUCIUIINHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HUJHM MPOCMOTP MaTepuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO TOHMMAaHUS U OCBOEHMS MaTepuaja, BblJIENsis OCHOBHbIE UJE€H; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO0 C MPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTh UX
3HAYEHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHTsl MOTYT MOJy4aTh WHAUMBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusiMH ciyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM 1Jd JUI[ ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 3aJaHHUS C UCTIOJIb30BAHUEM CYPIOTIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. sl Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha OyMmare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINH:

JL1st SN ¢ HAPYIIeHUsIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.
[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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