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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 BUJAM YU4eOHOU NeSITeIbHOCTH
Bcero CemecTpbl

yacoB |1 cemecTp|2 cemecTp|3 cemecTp

Bunpl yueOHOIl esTenbHOCTH

KonrakTHas paGoTa 00y4arommxcs ¢ npemnogaBaresiem, 40 16 14 10
BCero
CamocTrosTenpHas paboTa o1 pyKOBOJICTBOM 32 12 12 8
Mpeno/iaBaress
KoHTposnbHbIe paboThI 8 4 2 2
CamocrosiTeibHas padoTa 00y4aOIINXCs, BCErO 356 128 130 98
CamMocToATenbHOE N3yYEHHUE TEM (BOIIPOCOB) 302 104 108 90
TEOPETHUYECKON YaCTH JUCIUTUIUHBI
[ToaroToBka K KOHTPOJIBHOM paboTe 54 24 22 8
IHoaroroBka u caavya 3K3aMeHa 36 36

O0mas Tpy10eMKOCTh (B 4acax) 432 180 144 108

Oo0mas TpynoeMkocTh (B 3.€.) 12 5 4 3

5. CTpykTypa ¥ cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHBHOCTH

HasBanus paznenoB (Tem) Kontp. | CPII, | Cam. Beero uacos (6603 dopmupyemble
JTUCIUTUTAHBI paod. 4. |pab.,u TPOMERYTORHOM KOMIIETEHIINH
aTTECTAIUN)
1 cemecTp
1 Marpuus! u onpenenurenu 4 2 20 26 OIIK-4
2 JIuneliHble IPOCTPAHCTBA 2 20 22 OIIK-4
3 CucreMbl IMHENHBIX YpaBHEHUM 2 22 24 OIIK-4
4 AnreOpa reoMeTpUYECKHX BEKTOPOB 2 22 24 OIIK-4
5 OyHKUMUM B TUHEHHBIX 2 22 24 OIIK-4
MIPOCTPAHCTBAX
6 [IpunoxxeHue THHEWHOU anreOpbl 2 22 24 OIIK-4
Hroro 3a cemectp 4 12 128 144
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 12 13 OIIK-4
11 KpaTHbie uHTETpaibl 1 12 13 OIIK-4
12 KpuBonuHeiiHble U 1 12 13 OIIK-4
IIOBEPXHOCTHBIE NHTErPaIbl
13 YpaBHeHus epBoro nopsjika 1 12 13 OIIK-4
14 YpaBHEeHHS BBICHIUX TOPSIAKOB 1 12 13 OIIK-4
15 Cucremsl quddepeHmaibHbIX 1 12 13 OIIK-4
YpPaBHEHUU
16 DnemeHThl TEOPUU YCTOMYUBOCTU 1 12 13 OIIK-4
17 Pa3HOCTHBIE YpaBHEHUS 1 12 13 OIIK-4

Hroro 3a cemectp| 2 12 130 144

3 cemecTp

18 CiryvaitHbie COOBITHS. 2 2 24 28 OIIK-4
BeposiTHOCTH M AeHCTBUS HAJl HUMHU
19 OnHoMepHbIE citydaliHble 2 25 27 OIIK-4
BEJIMYMHBI
20 MHoromepHbl€e city4aiiHble 2 24 26 OIIK-4
BEJIMYMHBI
21 DnemeHTBl MaTEMAaTHYECKON 2 25 27 OIIK-4
CTaTUCTHUKH

Hroro 3a cemectp| 2 8 98 108

Urtoro| 8 32 356 396

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprkanne pa3nenoB (TeM) TUCIUILTAHEI TIPUBEACHO B Ta0IuIE 5.2.
Tabmuna 5.2 — ConepkaHue pa3ienoB (TeM) TUCHUILIHHBI

Haspanis CPII, | ®opmupyemsie
paznenos (Tem) Coneprkanue pa3ienoB (TeM) TUCHUTLTAHBI 4 | KoMmeTeHIIH
JTUCHUTITUHBI
1 cemecTp
1 Marpuus! n [Tonsitue matpunel. Hekoropsie Buabl matpuil. [elictBus Haa| 2 OIIK-4
ONpeeTUTENN MatpuuaMmu. [loHsiTue onpenenuTens nopsaka n.
Onpenenurenu BTOPOro U TpeThero nopsiaka. CpoicTa
onpeaenuteneid. ObpaTHas matpuia. Pemenne MaTpu4HbIX
YPaBHEHHH.
Uroro| 2
2 JIuneninbie Onpenenenue JUHEHHOTO MPOCTpaHCTBa. JIMHEHHO 2 OIIK-4
MIPOCTPAHCTBA 3aBUCHMbIE U IMHEIHO HE3aBHUCUMBbIE CHCTEMbI BEKTOPOB.
Pa3zmepHOCTH JIMHEHHBIX TPOCTPAHCTB. bazuc u KoopAHMHATHI.
Panr matpuiel. Teopema o 6a3ucCHOM MUHODE | €€
cieacTBus. EBKIMIOBBI IMHEHBIE TpocTpaHcTBa. [lepexon
oT ogHOTO 0a3uca K Jpyromy
Urtoro| 2
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3 Cucrembl @OpMBI 3aIIUCH CUCTEM JINHEWHBIX YPaBHEHHM. 2 OIIK-4
JIMHEHHBIX XapakTepHucThKa cucteM. Penienue onpenenéHHbpIX CUCTEM.
YpaBHEHUI Pemenue Heonpenenéuupix cucteM. CUCTEMBI IMHEUHBIX
OJIHOPOJIHBIX YPaBHEHUHN.
Hroro| 2
4 Anrebpa JIuneliHble onepanuy HaJ BeKTopaMu. ba3ucel u 2 OIIK-4
FeOMETPUUECKUX |KOOpAUHATHI. JleneHne oTpe3ka B 3aJaHHOM OTHOILICHUH.
BEKTOpPOB [Ipoekuus BexkTopa Ha ock. CKalsipHOE TPOU3BECHUE
BEKTOpPOB. BekTopHOE pOU3BEEHUE U €r0 CBOMCTBA.
CwMmeliaHHOe TPOU3BEICHUE
HUroro| 2
5 ®yHKUMM B dyHKI1MU, 0TOOpakeHus. JInnelHbie onepaTopbl. MaTpuiia 2 OIIK-4
JIMHEWHBIX nuHerHoro oneparopa. CoOCTBEHHBIE BEKTOPHI U
MPOCTPAHCTBAX  |COOCTBEHHBIC YMCIIA JIMHEHHOTO ornepaTopa. JInHeitHbIe
dbopmbl. bunuHeliHbIe 1 KBapaTUIHbIE (POPMBI
HUtoro| 2
6 [Ipunoxxenne | OCHOBHBIE 3a/1a4M aHAJTUTHUECKOM reomeTpun. [Ipsmas Ha 2 OIIK-4
JIMHEHOMN mrockoct. Kpusbie BTOporo nopsaka. [Ipusenenue
anreOpsl ypaBHEHHUU KPUBBIX BTOpOro nopsiaka. [lonspuas cucrema
koopauHar. [mockocts. IIpsiMas B mpocTpaHcTBeE.
Hunuuapsl, KOHYCHI, TOBEPXHOCTHU BpaieHus. [loBepxnoctu
BTOPOTO MOPSIAKA
HUroro| 2
Hroro 3a cemectp| 12
2 cemecTp
7 Benenue B MHuoxkectBa. Onepanuu HaJ MHOKecTBaMU. YuciaoBbie 1 OIIK-4
MaTeMaTUYECKUH |MHOXECTBA. | paHUIIbI YUCIOBBIX MHOXKECTB. DYHKIIMH WIIH
aHanm3 otobpakenus. CucreMbl okpectHocTel B R u Rn. Tlpenen
¢byuknun. HempepsBHOCTh GYHKIIUU B TOYKE.
3ameyaTenbHbIe TIpeIebl. beckoHeuHo Malibie 1 OECKOHEYHO
Oompiue QyHKIIUH.
Hroro| 1
8 Huddepennupyembie oTroOpakenus. CTpoeHHe IPOU3BOAHON | 2 OIIK-4
Huddepennmans |MaTpuisl. HekoTopsie CBOHCTBA MPOU3BOIHBIX.
Hoe ucuncienue |[IpousBoaHas mo HanpasieHuo. [Iporu3BoaHbIEC BBHICIINX
nopsiikoB. OyHKIMY, 3aJaHHBIC TAPAMETPUUIECKU, U UX
muddepernmupoanre. OyHKINH, 3aJaHHBIC HESBHO, H UX
muddepernupoBanue. ['eoMeTpUIECKUi 1 MEXaHUICCKHIMA
CMBICJI TPOU3BOIHON. Y paBHEHHE KAacaTEeIbHON K KPUBOM.
VYpaBHeHUs KacaTeIbHOM IJIOCKOCTH U HOPMAJIU K
noBepxHoctu. Juddepenmman pynkuuu. Jnddepennmans
BhICIIUX MOPsAKOB. @opmyina Teitnmopa. OCHOBHBIE TEOPEMBI
muddepernuansHoro ucuncienus. [Ipasuno Jlomurans.
YcoBus TOCTOSHCTBA QYHKITMH. Y CIIOBUSI MOHOTOHHOCTH
GyHKIUH. DKCTPeMyMbI. BEITYKIIOCTh BBEPX M BHHU3 Tpaduka
byHkImu. AcuMnToTel rpaduka pyHkimu. Obmas cxema
UCCIIeIOBaHUS (PYHKIMH U TOCTPOCHUS I'pauKOB
Hroro| 2
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9 Onpenenenue u cBoiictsa. [IpueMbl HaX0XAEHUS OIIK-4
Heonpenenénuelii | Heonpe1eIeHHbIX HHTErpaIoB. 3a/ja4a HHTErPUPOBAHNUS B
UHTETpal KOHEYHOM BUJIE
Hroro
10 Onpenenenue, CBOWCTBA, CcylecTBOBaHue. MHTErpa kak OIIK-4
Onpenenéunpiii | ¢dyHkuus BepxHero npenena. opmyna Herorona-Jlelibauna.
UHTETpal WHTerpupoBaHue 1o 4acTsIM B OIPEIEICHHOM UHTErpalle.
3aMeHa IEpEMEHHBIX B ONIPEIECIICHHOM UHTETPAJIE.
[TpubnnkeHHOE BBIUMCIIEHUE ONPEIETICHHOT0 HHTErpaa.
Heco6cTBennble nnterpansl. [Ipunoxenus onpeneneHHoro
UHTETpaa
Hroro
11 Kparnsie Brruncnenue KpaTHbIX HHTETPAJIOB. 3aMEHa IIEPEMEHHBIX B OIIK-4
WHTETPaJIbl KpaTHBIX MHTerpanax. IIpuinoskeHus KpaTHbIX HHTErpaioB
Hroro
12 Kpussle Ha mockocTH U B pocTpaHcTse. [loBepxHOCTH B OIIK-4
KpuBonuneiinbsie |npoctpancTse. KpuBOJIIMHEHHBIE M TIOBEPXHOCTHBIE
Y TIOBEPXHOCTHBIE | MIHTErpajibl epBoro poja. Kpusonuneiinoie u
MHTETpaJlbl MIOBEPXHOCTHBIE HHTErpajibl BTOPOro pojia. JIEeMEHThI
TEOpUH OIS
Hroro
13 YpaBHeHus OOu1ue cBeeHUs. YpaBHEHUS C pa3AesSOIIUMUCS OIIK-4
NIEpBOro Nnopsaka |nepemMeHHbIMU. OnHOpoAHbIE ypaBHEHUS. [locTaHOBKA
3aJ1a4M O BBIJEIEHUHU pelieHuil. TeopeMa CylecTBOBaHMs U
€AMHCTBEHHOCTH. JIMHEWHbIE ypaBHEHMS IEPBOTO MOPSAKA.
VYpaBHeHus bepHyium. YpaBHEHMs B IIOJIHBIX
muddepennnanax. [IpubnamkeHHbIE METOBI PELICHUS
muddepeHranbHbIX YpaBHEHUH
Hroro
14 YpaBHenus OO6mume cBeaeHUs. Y paBHEHUS, JOITYCKAIOIINE TTOHKCHHE OIIK-4
BBICIIIAX nopsika. JIuneitnsle TuddepeHanbHble ypaBHEHUs
MOPSIIKOB BBICIIMX NOPsIKOB. JInHelHble nuddepennnanbable
ypaBHEHUS C MTOCTOSIHHBIMH KO3 duninenramu. Meto
BapHaly IPOU3BOJIBHBIX IIOCTOSIHHBIX PEIICHUS TUHEUHBIX
HEOJTHOPO/IHBIX YPAaBHEHUI. YpaBHEHUS C TPABOU YaCThIO
CIELMAJIBHOTO BUIA
Hroro
15 Cucremsl Cuctemsl muddepeHInaabHbIX yPaBHEHH B CAMMETPUIHON OIIK-4
muddepennmanbt | hopme. MeToq nHTETprpyeMbIx KoMOuHanuii. CructeMsbl
BIX YPAaBHEHUH JTMHEWHBIX U depeHIanbHbIX ypaBHeHHH. OTHOPOIHBIC
CHCTEMBI JIMHEHHBIX Au(epeHInanbHbIX YPaBHEHUH C
MOCTOSTHHBIMU K03(ppunmenramMmu. Merto Bapuanuu
IIPOU3BOJIBLHBIX TOCTOSIHHBIX
Hroro
16 DnemMeHTbI 3aBUCHUMOCTD PEIICHHS OT MapaMeTPOB U HaYaJIbHBIX OIIK-4

TEOpUHU
YCTOMYMBOCTH

naHHbIX. Onpenenenue ycroiunBoctu no JlsnyHnoBy. Meton
¢byskuuit JIsmyHoBa. Y CTOHYHMBOCTD JIMHEHHBIX CUCTEM.
VY CcTOIUMBOCTh IO IEPBOMY MPUOIIMKEHUIO

HUroro
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17 Pa3HocTHbIE
YpaBHCHHUS

[TonsiTue pa3HOCTHOTO ypaBHEHHUs. Pa3HOCTHBIE ypaBHEHUS
MepBOro nopsiaka. Pa3HOCTHBIE ypaBHEHUS BTOPOIO MOPAIKA

OIIK-4

Htoro

Hroro 3a cemectp

12

3 cemecTp

18 Ciy4aitHbie
COOBITHSL.
BepositHocTH 1
NEUCTBHUS HAJ
HUMH

[Tonsitue coopiThs. Knaccudukanust coObITHIA.
OO0beMHEeHME, TTIepeceUeHre U pa3HOCTh COObITHH. [ToHsATHE
BEPOSTHOCTH COOBITHS. Y CJIOBHBIE BEPOSTHOCTU. 3aBUCUMBbIE
1 He3aBUCHUMBIEe cOObITHS. DOPMYIIBI YMHOKEHUS
BepoaTHocTel. [IpaBuiio cinoxxenus BeposiTHocTel. Dopmyia
MOJTHOW BeposiTHOCTH 1 popmyina baiieca. Cxema ucnsITaHuit
bepnynnu. ®opmyna bepuymu. HausepostHelee yncio
nosiBIeHUs cOObITHS B cxeMe bepuyruu. JlokanbHas u
MHTErpajbHas Teopembl MyaBpa-Jlannaca. [Ipocreimmii
(myaccoHoBCKHiT) MOTOK coObITHiA. PopMmyina [lyaccona.
[lenn MapkoBa

OIIK-4

Hroro

19 Onnomepubie
CIIy4ailHbIe
BEJTNYUHBI

[ToHsiTHE C1y4YailHOM BETWYMHBI U €€ 3aKOHA paclpeIeIICHUS.
OnHoMepHbIE JUCKPETHBIC CITydaiiHble BeMUYUHBI. DyHKIH
pacrnpeesieHlsi OTHOMEPHOM CIIy4aliHOW BEJIMYUHBI U €€
cBoicTBa. [1MOTHOCTE pacnpeneneHust OTHOMEPHOU
CIIy4ailHOM BETMYMHBI. MaTeMaTH4ecKoe OKUJIaHue
CIIy4ailHOM BennuyuHbl. Moza, Meimana, KBaHTHIb OPSIAKA
p. HAucniepcust ciry4yaiiHOW BEIUYUMHBI. MOMEHTHI CIy4aitHOM
BEJIMYMHEI. XapakTepuctuieckue QyHkiun. PaBHOMepHOE
pacnpenenenue. [lokasarenbHoe pacnpeeneHue,
rammapacnpenenenne. HopmansHoe pacnpeneneHue. 3akoH
OOJIBIIINX YUCEIT

OIIK-4

Htoro

20 MHoromepHbIe
ClIy4alHbIE
BEJIMYMHBI

Martpuna pacnpenenacHus AByMEPHOU CIIy4aliHON BEJIUYUHBI.
@yHKIUA pacnpenesIeHuss MHOTOMEPHOH CIly4alHON
BeJIM4YuHBbL. [[IIOTHOCTH pacipenesieHust CUCTEMBI CIIy4alHbIX
BEIMYMH. MaTtemaTHuueckoe 0Kuanue oT QyHKINH
HECKOJIBKMX CIIyYaWHbIX apryMEHTOB. XapaKTEePUCTUKU
CBA3U

JBYX CIly4alHbIX BEJIMYHMH. T€OpEMbI O CBOMCTBAX YHUCIOBBIX
XapaKTEPUCTHUK CIIyYalHbIX BEJIMYUH

OIIK-4

HUroro

21 DiaeMeHTBI
MaTeEMaTHUECKON
CTaTUCTUKHU

Bri6opounsiii MeTo. OCHOBHBIC MTOHSATHS TEOPHH OIEHOK
napaMmeTpoB pacnpenenenus. OneHka MaTeMaTH4ecKoro
OXXMJaHUA U TUCTIEPCUN HOPMAJIbHOW CITyYallHOM BEJIMYMHBI.
[ToHsITHS O CTATUCTHUYECKON MPOBEPKE TUIOTES U O
KPUTEPUAX COTJIacus

OIIK-4

Hroro

Hroro 3a cemectp

Htoro

32

5.3. KonTposbHbie padoThl

Bubl KOHTPOJBHBIX Pa0OOT U YaChl HA KOHTPOJIbHBIE pa0OTHI MPUBEACHBI B TabmuIe 5.3.

Tabmuma 5.3

— KonTtponbHbie paboTsI
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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 camocTosTeIbHON paboThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHITUN
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HasBanns paznenoB | Buasl camocrostensHol | Tpynoemkocts, | @opmupyemMbie DOPMEL KOHTPOILL
(TeM) TUCHUTLTUHBI paboThI q KOMIIETEHIINU P ™
1 cemecTp
1 Marpuus! u CaMocCTOsITEIBHOE 16 OIIK-4 TectupoBanue,
OnpeeTUTeNN U3y4YeHUE TEM DK3aMeH
(BOIIPOCOB)
TEOPETUYECKON YaCTH
JUCHHUTITUHBI
ITonroroBka k 4 OIIK-4 KonTposbHas
KOHTPOJIBHOH padoTe pabora
Hroro 20
2 Jluneiinble CamocrosiTenbHOE 16 OIIK-4 TectupoBanue,
MIPOCTPAHCTBA U3y4YeHUE TEM DK3aMeH
(BOIIPOCOB)
TEOPETUYECKON YacTH
JUCHUTUTUHBI
ITonroroBka k 4 OIIK-4 KonTposbHas
KOHTPOJIBHOM padoTe pabora
Hroro 20
8
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3 CucrteMsbl TuHeNHbIX |CaMOCTOATEIbHOE 18 OIIK-4 TectupoBanue,
ypaBHEHUU U3y4YeHUE TEM DK3amMeH
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 4 OIIK-4 KonTposnbHas
KOHTPOJILHOHM paboTe pabora
Hroro 22
4 Anrebpa CamocTodaTenbHOe 18 OIIK-4 TectupoBanue,
TCOMETPHUYECKUX U3YYCHHUE TEM DKk3aMeH
BEKTOPOB (BOIIPOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka k 4 OIIK-4 KonTposnbhas
KOHTPOJILHOM paboTe pabora
Hroro 22
5 OyHKIMHY B CamocTodaTenbHOe 18 OIIK-4 TectupoBanue,
JTUHEHHBIX U3YYCHHUE TEM DK3aMeH
IIPOCTPAHCTBAX (BOIIPOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 4 OIIK-4 KonTposbhas
KOHTPOJILHOH paboTe pabora
Hroro 22
6 [Ipunoxxenue CamocTodaTenbHOe 18 OIIK-4 TectupoBanue,
JMHEHHOU anreOpbl U3Yy4YEHUE TEM OKk3aMeH
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 4 OIIK-4 KonTposnbHas
KOHTPOJILHOH paboTe pabora
Hroro 22
Hroro 3a cemectp 128
ITonaroroBka u caaua 36 DK3aMeH
JK3aMeHa
2 cemecTp
7 Beenenue B CaMOCTOSTEIIbHOE 10 OIIK-4 3a4éT C OICHKOM,
MaTeMaTUYeCKUI A3yYEHHUE TEM TectupoBanue
aHanIu3 (BOIIPOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 2 OIIK-4 KonTposbhas
KOHTPOJILHOH paboTe pabora
Hroro 12
9
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8 uddepennumanpaoe |CaMOCTOATEIBHOE 8 OIIK-4 3a4éT C OlLEHKOH,
WCYHCIICHUE U3YYCHHUE TEM TectupoBanwue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 2 OIIK-4 KonTposnbHas
KOHTPOJIbHOM pabote pabota
Hroro 10
9 Heompenenéunniii | CamocTOATENHEHOE 10 OIIK-4 3a4éT C OIICHKOMH,
HUHTETpaI U3YYCHHUE TEM TectupoBanwue
(BOTpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka k 2 OIIK-4 KonTposnbhas
KOHTPOJIbHOM paboTe pabota
Hroro 12
10 OmnpenenéHupiit CamocrosiTensHOe 10 OIIK-4 3a4éT C OICHKOMH,
HUHTETpaI U3YYCHHUE TEM TectupoBanwue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTposbhas
KOHTPOJILHOH paboTe pabora
Hroro 12
11 Kpartnsie CaMocCTOsITeITbHOE 10 OIIK-4 3a4€T ¢ OIEHKOM,
WHTETPaJIBI U3YYCHHUE TEM TectupoBanwue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTposnbHas
KOHTPOJILHOH paboTe pabora
Hroro 12
12 KpuBonunerinbie 1 | CaMOCTOATEIHEHOE 10 OIIK-4 3a4€T ¢ OIEHKOM,
MTOBEPXHOCTHBIC U3YYCHHUE TEM TectupoBanwue
MHTETpaJlbl (BOIIPOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTposbhas
KOHTPOJILHOH paboTe pabora
Hroro 12
13 YpaBuenus CamocrosiTensHOe 10 OIIK-4 3a4éT C OIICHKOM,
MIEPBOTO MOPSIIKA U3YYCHHUE TEM TectupoBanwue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTposbhas
KOHTPOJILHOH paboTe pabora
Hroro 12
10
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14 YpaBuenus CamocrosiTensHOe 10 OIIK-4 3a4éT C OICHKOM,
BBICIIIHX TTOPSIIKOB U3YYCHHUE TEM TectupoBanwue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 2 OIIK-4 KonTposnbHas
KOHTPOJILHOHM paboTe pabora
Hroro 12
15 Cucremsl CamocrosiTensHOe 10 OIIK-4 3a4éT C OIICHKOMH,
T epeHaIbHbIX  |U3YYCHUE TEM TectupoBanue
ypaBHEHUU (BOTpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka k 2 OIIK-4 KonTposnbhas
KOHTPOJILHOM paboTe pabora
Hroro 12
16 Dnementsl Teopun | CaMOCTOATENHEHOE 10 OIIK-4 3a4éT C OICHKOMH,
YCTOMYHUBOCTH U3y4YECHUE TEM TectupoBanue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
[ToaroroBka k 2 OIIK-4 KonTposbhas
KOHTPOJILHOH paboTe pabora
Hroro 12
17 Pa3HocTHBIE CamocrosiTensHOe 10 OIIK-4 3a4éT C OICHKOM,
YpaBHCHHUS U3YYCHHUE TEM TectupoBanwue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 2 OIIK-4 KonTposnbHas
KOHTPOJILHOH paboTe pabora
Hroro 12
Hroro 3a cemectp 130
3 cemecTp
18 Cnyuaitnbie CaMocTosITeNIbHOE 22 OIIK-4 3a4€T C OLICHKOM,
COOBITHS. U3Yy4YECHHE TEM TectupoBanue
BepostHOCTH M (BOIIPOCOB)
JNEHCTBUS HAJl HUMH | TEOPETUYECKON YacTh
JUCITUTLTAHBI
IToaroroBka k 2 OIIK-4 KonTposbHas
KOHTPOJIBHOH padoTte pabora
Htoro 24
11




19 Onnomepubie CamocrosiTensHOe 23 OIIK-4 3a4éT C OICHKOM,
CITyJaiHbIC BEJIMYUHBI |U3YYCHHE TEM TectupoBanwue
(BOTIpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 2 OIIK-4 KonTposnbHas
KOHTPOJILHOHM paboTe pabora
Hroro 25
20 MHoromepHbIe CamocrosiTensHOe 22 OIIK-4 3a4éT C OIICHKOMH,
CITyJaiHbIC BEJIMYUHBI |U3YYCHHE TEM TectupoBanwue
(BOTpOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka k 2 OIIK-4 KonTposnbhas
KOHTPOJILHOM paboTe pabora
Hroro 24
21 DiieMeHThI CaMOCTOSTEIIbHOE 23 OIIK-4 3a4éT C OICHKOM,
MaTeMaTU4ECKON A3yYEHHUE TEM TectupoBanue
CTaTUCTUKH (BOIIPOCOB)
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
ITonroroBka K 2 OIIK-4 KonTposbhas
KOHTPOJILHOH paboTe pabora
Hroro 25
Hroro 3a cemectp 98
Htoro 392

5.8. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTABICHO B Ta0IHIIE 5.8.
Tabnuna 5.8 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
4yeOHOU AeATEIbHOCTH

dopmupyembie Bunsl yueOHOM AesTenbHOCTH
DopMBbI KOHTPOJIS
KOMIIETEHIIUU Kont.Pab6. | CPII | Cam. pab.
OIIK-4 + + + 3auét ¢ onenkoii, KoutponpHas padora,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa /Jisl OLlEHKH yCIIeBAeMOCTH 00y4arouxcs
PeittuHroBasi cuctemMa He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHasA JUTEpaTypa

1. Mara3zunnaukoB JI. . Jluneiinas anreOpa. AHanutudeckas reometrpus: YueOHoe mocobue /
JI..Mara3unnukos, A.JI.Marasunnukosa - Tomck: Onb Konrent, 2012. - 180 c. JocTyn u3 au4Horo
kaOuHeTa cTyieHTa. [ DeKTpoHHbIN pecypc|: — Pexxum nocryna: https://study.tusur.ru/study/library.

2. MarasunnukoB JI. U. Beicmas matematuka. uddepennuanbHoe ucuucieHue: YdeOHOe
nocobue / JI.M.Mara3zunnukoB, A.JI. MarazunnukoB - Tomck: Dnb Konrent, 2013. - 116 c. Hoctyn u3
AMYHOTO KabuHeTa cTyAeHTa. [DIeKTpoHHBIH pecypc]: — Pexum pocryma:
https://study.tusur.ru/study/library.
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3. EmprioB A. A. UaTerpansHoe ucuuciaenue : Yuednoe nocooue / A.A.Enwiios, T.A.EnbmoBa -
Tomck: Db Kontent, 2013. - 138 ¢. JocTyn U3 nuyHOTO KaOMHETa CTyACHTA. [ DIEKTPOHHBIN pecypc]:
— Pesxxum mocryna: https://study.tusur.ru/study/library.

4. EnpnioB A. A. Iuddepennuansusie ypaBHeHus: YduebHoe nmocooue / A.A. Enpmos, T.A.
Enwriosa - Tomck: Onb Kontent, 2013. - 104 ¢. JocTyn u3 nudHOTrO KaOMHETA CTYICHTA. [ DIEKTPOHHBIN
pecypc]: — Pexxum moctymna: https://study.tusur.ru/study/library.

5. MarasunnukoB JI.U. Beicimas matematuka IV. Teopust BeposiTHOcTel: YueOHOE mocodue. —
Tomck: ToOMCKUI rOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PAAHOIEKTpOHUKH, 2012, —150
c. loctyn u3 nuuHOTO KaOWHETa CTyJeHTa. [DIEKTpOHHBIH pecypc]: — Pexum gocrtymna:
https://study.tusur.ru/study/library.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Jluneiinas anreOpa U aHAJUTUYECKas FeOMETpHUs : yUeOHUK U MpakTUKyM st By3oB / E. T
[InoTHukoBa, A. I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oga ; noxa penakuueii E. I'. [TnorHukoBoi. —
MockBa : UsnatensctBo FOpaiit, 2022. — 340 c. JlocTyn u3 nu4yHOro kKabuWHETa CTyJEHTA.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://urait.ru/bcode/489170.

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

3. bubukos, FO.H. Kypc o06sikHOBeHHBIX qu((dhepeHIINaNbHbIX ypaBHEHHH : yueOHOe mocobue /
10.H. bubukoB. — OnexrpoHn. nan. — Cankt-IletepOypr : Jlanp, 2011. — 304 ¢ locTyn u3 IMYHOTO
KaOMHeTa CTyAeHTa. [ DNeKTpoHHBIN pecypc]: — Pexxum nocrtyma: https://e.lanbook.com/book/1542.

4. Jlyruna H.D. IIpakTukyM 1o teopuu BeposTHOCTeH: YuebHoe nocodbue. — Tomck: Tomckuii
MEKBY30BCKUH IEHTP AUCTAHIMOHHOTO oOpaszoBanus, 2006. — 153 ¢ JlocTyn u3 nUYHOTO KaOWHETa
CTyJeHTa. [ DNeKTpOHHBINA pecypc]: — Pexum moctyna: https://study.tusur.ru/study/library.

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

1. MarasunnukoBa A. JI. JIuneiinas anreOpa. AHaIUTHYECKas TeOMETpHsl.: Y 4eOHO-METOANYECKOoe
nocobue / A.Jl.Mara3zunnukoBa, JI.lM1.Mara3zunnukos - Tomck: @10, TYCVYP, 2012. - 86 ¢ {loctyn u3
TUYHOTO KabOuHeTa cTyaeHTa. [DnekTpoHHBIU pecypc]: — Pexum gocrtymna:
https://study.tusur.ru/study/library.

2. MarasunnukoB JI. M. Beicias maremaruka. Juddepennuanbaoe ucuucieHue: Y4eOHO-
MmeToandeckoe mocobue / JI.M.Marazuaaukos, A.JI.MarasunaukoB - Tomck: ®J1O, TYCVYP, 2013. - 96
c. loctyn 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 goctymna: https://study.tusur.ru/study/library.

4. MaTtemaTuKa : METOAUYECKHE YKa3aHHUs MO OpTaHU3alMU CAMOCTOSTENbHOW PabOTHI AN
CTYyACHTOB, 00y4YaloOlUXCd C TPUMEHEHUEM JIUCTAaHIIMOHHBIX 00pa3oBatenbHbIX TexHonorui / I1. C.
Memepsiko, B. B. Kpyunnun. — Tomck : @10, TYCVYP, 2023. — 22 c. locTyn U3 IMYHOTO KaOWHETa
CTyJeHTa. [ DIeKTpOoHHBIH pecypc]: — Pexum moctyna: https://study.tusur.ru/study/library.

5. IlyraueBa O. A. Marematuka. Teopus BepOsATHOCTEH : METOAUYECKHE yKa3aHHUA IO
OpraHU3alUl CaMOCTOSATENbHON paboOThHl AN CTYJEHTOB, OOYYalOIMUXCS C MNPUMEHEHUEM
JTUCTAHIIMOHHBIX 00pa3oBarenbHbIX TexHomoruit / O. A. IlyrauyeBa. — Tomck : @10, TYCVYP, 2023. — 18
c. loctyn u3 nuuHOrOo KabuWHETa CTylIeHTa. [DIeKTpoHHBIH pecypc]: — Pexum gocrtyma:
https://study.tusur.ru/study/library.

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

Y4eOHO-METOJMYSCKIE MAaTePHAITBI Il CAMOCTOSTEILHON PabOThl 00YYArOIIUXCSl U3 YHCIIA JIUIL C
OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3J0POBbSA W HHBAJIHWAOB MNPEAOCTABIAIOTCA B q)opMax,
AIalITUPOBAHHBIX K OrpaHUYCHUAM HUX 300POBbS U BOCIPHATUA I/IH(l)OpMaIII/II/I.

J1st U ¢ HAapyIIeHUsIMU 3PEeHMA:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. MarasunaukoBa A. JI. Marematuka [DneKTpoHHBII pecypc]: 3iaeKTpoHHBIH Kype / A.JL
MaraszunnnkoBa — Tomck TYCYP, ®J10, 2022. (moctyn U3 IMYHOTO KaOWHETa CTYACHTA) .

2. Mara3unnukoB JI.LMU. MaremaTtuka-2 [DIEeKTpOHHBII pecypc]: 3JIE€KTPOHHBIH Kypc
/JI1.M.MarazunanukoB, A.J.Marasunnankos, [I.C.Illyner — Tomck TYCYP, ®J10, 2023. (noctyn u3s
JUYHOTO KaOWHETa CTYJICHTA) .

3. MarasunnaukoB JI.W.. Teopust BeposTHOCTEH [DIEKTPOHHBIN pecypc]: IIEKTPOHHBINA Kypc /
JL.U.Mara3unaaukoB. — Tomck TYCYP, ®J10, 2013. (moctyn u3 TuyHOTO KabWHETa CTYICHTA) .

7.5. CoBpeMeHHbIe TPOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

1. IIpu u3ydeHUH NTUCHUIIMHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. OBC «IOpaiiT»: BUPTYyaIbHBIM YUTATBHBIN 321 yUeOHUKOB M YY€OHBIX MOCOOUI OT aBTOPOB U3
Benymnux By30B Poccun ( https://urait.ru/ ). JlocTyn U3 TUYHOTO KaOMHETA CTY/ICHTA.

3. OBC «Jlaab»: »3JIeKTpOHHO-OMONMMOTEeYHAss cucTeMa wu3gateabcTBa «Jlaab» (
https://e.lanbook.com/ ). JlocTyn u3 nu4HOTO KaOWHETA CTYCHTA.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNIHHbI

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

Y4ueOHBIE ayqUTOPHU IS NPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX U
WH/IMBUIYATBHBIX KOHCYJIBTAlMN, TEKYIIETO KOHTPOJS M MPOMEXKYTOUHOW arrectanuu, Jlabopartopus

yueOHast ayJUTOpUs IS IIPOBEICHHS 3aHATHH J1a00paTOPHOTO TUTIA

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

Onucanue nMeronerocs 000pya0BaHus:

- Beb-kamepa - 6 mT.;

- Haymnuku ¢ MUKpopOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security gns Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

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

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

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

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

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

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

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

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 MaTpuibl 1 ONIpeaeIuTENN OIIK-4 KonTponbHas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
2 JIuHeiiHble IpOCTPaHCTBA OIIK-4 KonTponbsnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUM)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
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3 CucteMbl TUHEHHBIX OIIK-4 KoHntposbHas [IpumepHBIil nepeyeHb
ypaBHEHUU pabora BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 Anredpa reoMeTpUIeCKUX OIIK-4 KonTponbsHas [IpumepHBIil nEpeyYeHb
BEKTOpPOB pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 OyHKUMUH B JIMHEHHBIX OIIK-4 KonTponbHas [TIpumepHsIil nEpeyeHb
IIPOCTPAHCTBAX pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
6 IIpunoxxenue TMHEHHON OIIK-4 KonTponbHas [IpumMepHbIi IEpedeHb
anreOpsl pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX
BOIIPOCOB
7 Beenenune B Matematuueckui | OITK-4 3a4éT C OIlEHKOH [lepeuenb BOIIPOCOB 115t
aHaan3 3a4yeTa ¢ OLIEHKON
KoutpoinbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
8 udbdepenuuansuoe OIIK-4 3a4ét c onieHkoil  |[lepedenn BOMpoCoOB 1Jist
HCYHUCIICHHE 3a4eTa ¢ OLEHKON
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
9 Heonpenenéunniii unterpan | OIIK-4 3auér c ouenkoit  |Ilepeuenr BonmpocoB it

3a4€Ta C OHCHKOﬁ

KonTponbHas [IpuMepHBIil IepeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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YCTOMYHUBOCTH

10 Onpenenénuplii UHTErpal OIIK-4 3auét c ouenkoil  |Ilepedyenp BonpocoB s
3a4eTa ¢ OLCHKON
KoHntponbHas [IpumepHbIii IepedeHb
pabota BapHaHTOB (3aaHU)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
11 KpartHble uHTErpassl OIIK-4 3auét c ouenkoit  |IlepedyeHp BompocoB st
3a4eTa ¢ OLCHKOM
KoHntponbHas [IpumepHbIii nepedeHb
pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
12 KpuBonuHeiiHbie 1 OIIK-4 3auér ¢ onenkort | [lepeuens BompocoB ist
MMOBEPXHOCTHBIE MHTETPAJIBI 3ayeTa C OLEHKOM
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
13 YpaBHeHus nepBoro OIIK-4 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
nopsiAKa 3a4eTa ¢ OLIEHKON
KontponbHas [IpumepHbIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
14 YpaBHeHHUSs BbICIIUX OIIK-4 3ayét c onieHkoil  |[lepedenn BOpOCOB 1Jist
MOPSIIKOB 3a4yeTa ¢ OLIEHKON
KoutpoinbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
15 CucreMsl OIIK-4 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB IJ1st
b hepeHIanTbHBIX 3a4eTa ¢ OLEHKON
ypaBHEHH Konrtponbhas [IpumepHsIil nEpEYEHD
pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
16 DnemeHTHI TEOpUU OIIK-4 3auér c ouenkoit  |Ilepeuenr BonmpocoB it

3a4€Ta C OHCHKOﬁ

KonTponbHas [IpuMepHBIil IepeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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17 Pa3HOCTHBIE YypaBHEHUS

OIIK-4

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

KonTponbsHas [IpuMepHBIii TIEpedeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb

TECTOBBIX 3aJaHUMN

CTaTUCTHUKHU

18 CiyuaitHble COOBITHSI. OIIK-4 3auér ¢ onenkort | [lepeuens BOmpocoB Jist
BeposiTHOCTH 1 nelicTBUS HAZT 3a4eTa ¢ OICHKON
HUMH KonTtponbnas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
19 OnHomepHbIe citydaiiHbIe OIIK-4 3auét c ouenkoit  |Ilepedyenp BompocoB st
BEJIMYMHBI 3a4eTa ¢ OLIEHKON
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
20 Muoromepusbie ciyvaiinbie | OITK-4 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
BEJINYUHBI 3a4eTa ¢ OLEHKON
KontponbHas [IpumepHbIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
21 DaemenTtsl MaTteMaTuueckoir |OIIK-4 3a4éT C OIlEHKOH [lepeuenb BOIIPOCOB 115t

3a4yeTa ¢ OLIEHKON

KonTponbHas [IpumepHBIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PabOT

TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[xana oneHku cCHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAUCLUIINHE
®opmynaupoBka TpeOOBaHMIA K CTENeHN C(hOPMUPOBAHHOCTH
Onenka bamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh yMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHHUU OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUHN WITH HaBBIKOB WA
CYMMBI OaJIOB 3HaHUS YaCTUIHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHNE
yYMEHHUE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.

Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU
1. Haiinure maTpuity
2 =3 3 2 0 5
c=3| J+4% o sl
4 -1 2 * 4 0 5
B oTBeT BBeanTE CyMMY 2iieMeHTOB 1-T0 cTosn6ua matpuisl C.

2. JlaHbI ABE MATPUIIBI
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3 -3 1 -3 -3 1 -1

3

4 -1 5 0
A=|4 0 &5 —l]I/IB: 1
5

-2 2 1
4 0 4 -2 0 3 2

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

3. Brlunciure onpeneauTens 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 maTtpuna

—3 -3 6
A= |—4 -3 4

-1 -1 1

Jlokaxxute, 4TO OHAa UMeeT 0OpaTHYIO A-1, U HaliIuTe 3JeMEeHT 00pPaTHON MAaTPHIIBI, CTOSINEH B
cTpoke 2 u cronbie 1.

B otBeT BBeauTE 3HaueHuUe 3TOro 3jaeMeHTa. He nenoe uncio okpyriaure 10 Tpex 3Hadallux
(OTIMYHBIX OT HYJIS) UUPP AECITUYHONU JPOOH.

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

0) 00Jy1acTh 3HAYCHMIA:
. (—oo, +m);

. (0,+:¥3];

. [0,+m);

=

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;

3. oOmrero Buza.

B oTBeTr cHauana BBeguTE HOMEDP BHIOPAaHHOTO BapUaHTa IO MYHKTY a), 3aTE€M 4epe3 TOUKY C

3amsATOM MO MyHKTY 0) U T.JI.
[Ipumep BBOOA oTBeTa 3;7;1;3
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6. Haiinute npenen nmociaeaoBaTeIbHOCTH

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

Ipu 1t —

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

7. Muddepenunan GpyHKIHMH OTHOTO apryMEHTa, 3TO:
a) ['maBHas yacth npupameHust QyHKINHA
0) I'maBHast 4acTh NMpHUpAIICHUs apryMEHTa
B) [lonHoe nmpupamenue GpyHKIMN
r) [IponsBonnas pyHKuuu

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

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

10. Iopsinok nuddepeHanrsHOro ypaBHEHUs — 3TO:
a) HauBpicimii mopsiioK MpOU3BOJHON HEU3BECTHON (DYHKIIMH, BXOJSIIEH B 3TO YpaBHEHHE.
0) HauBbicmias cTeneHb HEU3BECTHOM (DYHKITUH, BXOJISAIICH B 3TO YpaBHEHHE.
B) CyMMa MopsIKOB MPOU3BOIHBIX HEM3BECTHOHN (DYHKIIMH B ypaBHEHHH.
r) HauBbicmias creneHs HE3aBUCUMOTO apryMEHTa B YpPaBHEHHH.

9.1.2. IlepeyeHb IK3aMeHALIMOHHBIX BONIPOCOB

[IpuBeaeHbl MpUMEpPHl TUMIOBBIX 3aJaHUN U3 OaHKa dK3aMEHAIIMOHHBIX TECTOB, COCTaBICHHBIX 10
MPOMICHHBIM pa3jieiaM AUCIUIUIHHBI.
1. Haligure maTpuiry

_ .3 1 3} [4 -3 4]
=4 [2 1 1 T4 1 0 2
B otBet BBeauTEe CyMMYy 351eMeHTOB 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

Haiiute snement € marpuisl C=AxB. Bepxnuii MHIEKC HOMED CTPOKH.

3. Haiigute matpuiy

_=z[¢+ O 5] [402]
¢ 3[2 -3 1+21 1 2
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B otBet BBeanTEe CyMMy 3eMeHTOB 3-T0 cTosbma Marpuiisl C.

4. Jlana cucrema:

3z+3y+2=19
2r+y+2z=14
T+4y+22=25

ITo popmyne Kpamepa HaiiiuTe HEM3BECTHYIO X.

5. JlaHa cucTtema:
dr+3y+2=28

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

“
ITo popmyne Kpamepa HaliiuTe HEM3BECTHYIO X.

6. Jlana cucrtema:
[ 4z +4y+2=13

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

\
ITo popmyne Kpamepa HaiinnTe HEM3BECTHYIO X.
7. Hana QyHKuMs

—Tx, ecnnx < 5;
—10z — 1, ecrm 5 < = < 6;

—9z — 7, ecruz > 6.

f(z)=

Berunciute 3HaueHre PyHKIUHE B TOUKE Xy = —1,
8. Hana @yHkuus
—T7x, ecrmx < 3;
f(z) =< Tz —3, ecruz > 3.
Beruncnute 3HaueHHe QYHKIUH B TOUKE Xy = 7.

9. Hana ¢pyHKUUS
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-5z, ecrmz < T,
f(z)= 4x + 7, ecrmx > 7.

Boruncnute 3HaueHue QyHKIUHN B TOUKE Xy = —6.
10. [dana dpyHKIMSA
2z, ecrmzx < —T,;
2z + 5, ecru — 7 < x < 0;
2rx + 3, ecrmz > 0.

f(z) =

Boruucnure 3HaueHne QyHKIMU B TOUKE &y = —1.
9.1.3. IlepevyeHb BONIPOCOB ISl 324€Ta C OLEHKOM

[IpuBenensl mpuMepsl TUMOBBIX 3aJaHUM M3 O0aHKA KOHTPOJBHBIX TECTOB, COCTABICHHBIX IO
MIPOMICHHBIM pa3jieNiaM AUCHUTUTHHBI.
1. Ykaxute npezen, B KOTOPOM MPUCYTCTBYeT HeonpeaeneHHocTs 0/0.

.t —x+l1
a) im———
x—+ x
x_ 4
6) lim <2
=4y —16
. 5x 43
g) lim
¥=m Jy—2
I POy |
) lim =<
=l "4+ 4
2. Bpraucnure npeaen GyHKIUu: lim (u,rxz TBx 3 -V i At 3)
X—oD
a)2
0) 4
B) 1/2
r) 1/4
sin3x + sinx
3. Berunciure npejien, Henonb3ys npasuio Jlonurans: M 2y
a)2
0) 4
B) 6
r)-2

4. Haiigute mnpom3BogHyo OGyHKOuo V(x)=4x"—3x"+2x—1. BelYuCcINTE 3HAYCHHE

MPOU3BOJAHON B TOUke X=0
a)2

0)4

B) -3

r) 8

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

Touke x=0.
a) In5
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0) 5In5
B) 5
r) 0
6. IlepBast mpousBoaHas GYHKIIMH ITOKA3bIBACT
a) CKOpPOCTh U3MEHEHUS (DYHKITHN
0) HanpaBieHue QyHKIIUH
B) IpUpaiieHue pyHKIuu
T') mpUpanieHue aprymeHTa QyHKIHH
7. Kakoe u3 clieyronux yTBepKACHUH BEPHO IS JIFOOON TUHEHHON (QyHKIINU:
a) muddepennuan GyHKIUNA pPaBEH MPUPAMICHUIO QYHKIIUHA
0) muddepennman GyHKIUMN paBeH MPUPAIICHUIO apTyMEHTa
B) muddepeHnnan GyHKIUN — 3TO MOCTOSTHHAS BEJIMYNHA
r) nuddeperiman GyHKIIUNA paBeH MPOU3BOAHOM ATOM QyHKIIUN

8. Hailinure unterpan 5 ) VYkaxuTe 3HaUCHUE UHTErpasia B Touke x=0
(x* —3x+ 5)sinxdx

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

In"x e

&
9. Haitgute unterpai: [
1

a)1/3
0) 2/5
B) €
r)l
10. OObikHOBeHHOE MU hepeHIInaIbHOE ypaBHEHHE TIEPBOTO MOPsAKa — ITO YPaBHEHUE:
a) KOTOpOE CBS3BIBAECT BOCJAMHO HE3aBHCHUMYIO NEPEMEHHYIO, HEU3BECTHYIO (QYHKLHIO U €€
MPOU3BOTHYIO
0) npu pereHur KOTOPOro Hasl0 BEIYUCIATH AuddepeHunan
B) TaKUX YPaBHEHUI HE CYIIECTBYET
') KOTOPOE HE COJCPKUT HE3aBUCUMYIO IIEPEMEHHYIO

9.1.4. [IpuMepHbIii NepeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

1. Haitnure coOCTBEHHBIE YHCIia MATPHIIBI

0 0 4
0 9 0
4 0 0

B oTBeT BBeanTE COOCTBEHHBIEC YUCIIA B IOPSIKE BO3PACTAHUSA, PA3ACTUB UX TOUKOH C 3aISATOM.
[Ipumep BBOJA OTBETA: -2;1;3.

2. JlokaxuTe, 4TO BEKTOP (4;-4) ABJISIETCS COOCTBEHHBIM JIsI MATPHUIIBI

0 1
1 0

Haiinure cobcTBEeHHOE YMCII0, OTBEYAIOIIEE EMY.

3. Haifnure coOCTBEHHBIE YnCIa MATPHIIBI

0 0 9
0 12 0
9 0 0
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B oTBeT BBeauTe COOCTBEHHBIEC YUCIIAa B OPSAIKE BO3PACTAHUS, PA3ACIUB UX TOUKOHN C 3aMSATOM.
[TIpumep BBOIA OTBETA: -2;1;3.

4. Jlana pyHkIus
—9z, ecrmz < —2;
-9z — 6, ecrm —2 < < 3;
9x + 4, ecrmx > 3.

flz) =

Brruncnute 3HaueHue QyHKIIUHN B TOUKE Xy = —6,

5. Jlnsa pynkiun & = logys «
a) 001acTh ONpeIeICHHUS:

1. (—oo, +m);
2. (0,4w);
3. [0,+x);
4. [-1,1]

0) 00y1acTh 3HAYCHMIA:
1. (—=, +x);
2. (0,4x);
3. [0,+x);
4. [— =+ ;] ;
5. (—_E, +_E] :
6. (0,m);
7. [0,7];

B) 00J1aCTH MOHOTOHHOTO YOBIBaHMS ¥ BO3PACTAHUS:
1. MOHOTOHHO BO3pacTaeT BO BCEH 00JIACTH ONIPEICTICHNUS;
2. MOHOTOHHO YOBIBa€T BO BCE 00JIACTH OIPECIICHHS;
3. MOHOTOHHO yObIBaeT Ha(—x, 0);
4. MOHOTOHHO Bo3pacraer Ha (0, +);

') YeTHOCTh (PYHKIIHH:
1. derHas;
2. HeyeTHas,
3. olmiero Buja.

B otBer cHauana BBeauTE HOMEP BHIOPAHHOI'O BapHaHTAa 10 MyHKTY a), 3aT€M 4Yepe3 TOUKY C
3arsToN Mo MyHKTY 0) U T.J.
[Ipumep BBOOA OoTBeTa 3;7;1;3

6. O0bIkHOBEeHHOE MU (PepeHInaTbHOe YpaBHEHUE TIEPBOTO MOPSIKa — TO YPAaBHEHHE:
a) Koropoe cBsi3bIBaeT BOEIMHO HE3aBUCUMYIO IEPEMEHHYI0, HEU3BECTHYIO (DYHKIHUIO U €€
MIPOU3BOJIHYIO.
0) [Ipu pemieHnn KOTOPOro HaZ0 BBIUUCIATH AU depeHiuan
B) Takux ypaBHEHUH HE CYIIECTBYET
r) Koropoe He conepXUT HE3aBUCUMYIO IEPEMEHHYIO.

7. Ocoboe pemenne nuddepeHInanbLHOr0 YpaBHSHHUS:
a) He Mo’xeT ObITh MOTYUYEHO U3 OOIIETo peleHus
6) MoeT ObITh OTYYEHO U3 OOLIETO petieHus! PUKCUPOBAHNEM KOHCTAHT.
B) SIBnsieTcss CyMMOM OOIIET0 U YaCTHOTO PELIEHMS.
r) HaxoauTcs xak mpeien OTHOLIEHUS! YaCTHOTO PEIICHUs K 001IeMy.

8. JluHeliHasi KOMOMHALMS PEIIEHUH OJHOPOJHOIO MU PepeHInaIbHOr0 YpaBHEHUS, OPsIAKa
BBIIIIE IEPBOT0, 00pa3yromuX GyHIaMEHTAIbHYIO CUCTEMY PELIEHHI:
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a) OOparmraeTcsi B HOJIb TOJIBKO KOT/1a Bce KO3 GUIIMEHTH KOMOUHAIINN PaBHBI HYJTIO

0) Huxorna He oOparaeTcsi B HOJIb.

B) OOpamraercst B HOJIb HE TOJIKO KOTJa Bce KOA(DPHUITMEHTH KOMOWHAIIMHN PaBHBI HYJIIO
r) [TocTpouTh TaKyto TMHEHHYIO KOMOWHAITUIO HEBO3MOKHO.

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

10. Ecnm oOmmii usieH psjia CTpEMUTCS K HYJIIO, TO, TI0 BUY CXOJAMMOCTH, P MOYKHO OTHECTH K:
a) DTOro ycioBUs HEIOCTATOYHO JJISl BBISICHEHUS CXOJUMOCTHU
0) Cxomsumcst aOCOJIFOTHO
B) CXoasmimmcst yCIIOBHO
r) Pacxonsmumcs

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenamnoaramplileii caMoCTOATENbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne TUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHAUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIECISAs OCHOBHBIE UJEU; HA OCHOBAaHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHUIEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

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

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnrcanue BeOMHApOB U 3aITUCH BEOMHAPOB MyOJIMKYIOTCS B 3JIEKTPOHHOM Kypce 110 TUCIHUITIHHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJgaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSMH 370pOBbSI U MHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA Ui JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa

K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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