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VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIM qesTeIbHOCTH 1 cemectp 2 cemectp Bcero Ennnuner
JlexMoHHbBIE 3aHATHS 50 50 100 4acoB
[IpakTrueckue 3aHATUA 64 64 128 4acoB
CamocTtosarenbHas pabora 66 66 132 4acoB
[TonroroBka u ciada 3K3amMeHa 36 36 72 4acoB
OO61mas Tpya0eMKOCTh 216 216 432 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 6 6 12 3.€.

@opMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
DK3aMeH 1
DK3aMeH 2
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. I/I?)y‘{CHI/IC OCHOBHBLIX IOHSATHH U MCTOJAOB MAaTCMATUKH, HCIIOJb3YyCMbBIX IPU MOCTPOCHUUN
MaTC€MaAaTU4YCCKHUX MOIICJIeﬁ B TCOPCTHYCCKUX U OBKCIHCPUMCHTAJIBbHBIX HCCICAOBAHUAX B
npoeCCUOHATBHON J1eATEIbHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE aHATUTHYECKOTO, AITOPUTMUYECKOTO U JIOTUYECKOTO MBIIICHUS CTYIEHTOB.

2. BpIpaboTka y CTYyJIGHTOB yMEHUS paboTaTh C MaTEMaTHUYECKON JTUTEPATYPOH.

3. OBnaneHue METOJaMU MaTE€MaTHUKH, MPUMEHSEMBIMU MPHU MOCTPOCHUU MATEMAaTHUYECKUX
Mojeneil s peleHus npodeccuoHanbHBIX 3a/1ay, a TAKXKE B TEOPETUUECKUX U IKCIIEPUMEHTATIbHbIX
HCCIIEIOBaHUSIX.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills - GHS).

HNunexce nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHHS, METOIbI
MaTeMaTu4ecKOro
aHaJM3a u
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHHS B
pohecCHOHATLHOM
JeSTEIbHOCTH

OIIK-1.1. 3HaeT OCHOBEI
JIOTUKH, MATEMATHUKH,
(U3HKY, BEIYUCITUTEILHOM
TEXHUKHU U
IPOrPaMMHUPOBAHHS

3HaeT OCHOBHBIE IMOHATHUS, 00BEKTHI U

METOAbI MAaTEMATUKU

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyIupoBaTh 3a1a4N
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YMeeT npuMeHsITh MaTeMaTHYECKUE METOIbI
IIpU pelIeHnr IpodeCcCHOHATBHBIX 3a7a4

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBaHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Brnaneer MaTemMaTnyeckuM amnmnaparom,
UCIOJIb3YEMBIM IIpU pazpaboTke
MaTEMaTHYECKUX MOJEINIEH B
npodecCUOHATIBLHOM 1eATEIbHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIAET 12 3aueTHBIX eIUHUIl, 432 akaJeMUIeCKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIMILIIMHBI 110 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOI nesTeNbHOCTH
4acoB |1 cemecTp|2 cemecTp
KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 228 114 114
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 100 50 50
IIpaxkTHueckue 3aHATUS 128 64 64
CamocrosiTeibHAas padoTa 00y4aomuXcs, B T.4. KOHTAKTHasI 132 66 66
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
BrinosiHeHNE MHAWBUIYATBHOTO 3a1aHUs 28 10 18
IToaroroBka K KOJZIOKBUYMY 6 6
[ToaroroBka K KOHTPOJIBHOM paboTe 34 12 22
BrinosiHeHWE TPaKTUYECKOTO 3aJaHUS 16 10 6
IToaroroBka K TECTUPOBAHUIO 22 12 10
[ToaroroBKa K yCTHOMY OIPOCY / cOOECEIOBAHHIO 21 11 10
Hamucanue KoHcIiekTa caMOIOATrOTOBKHU 5 5
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IMoaroroBka u ciava IK3amMeHa 72 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 432 216 216
Oo0mas TpyroemMkocTh (B 3.e.) 12 6 6

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B

Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHBI M BUJIBI YICOHOM e TEILHOCTH
Jlex. | IIpak. | Cam. Beero wacos dopmupyembie
HazBanus paznenos (TeM) AUCHUITIINHBI (Ge3
3aH., 4| 3aH., 4 |pab., q KOMIIETEHITHN
9K3aMeHa)
1 cemecTp
1 JIunetinas anreopa. 16 26 30 72 OIIK-1
2 BekTopHas anrebpa ¥ aHaTUTHYECKAs 6 8 12 26 OIIK-1
TeOMETPHSL.
3 Teopwus npenenos. 6 8 6 20 OIIK-1
4 JIuddepeHnmaabHOE HCUUCIICHNE 14 16 12 42 OIIK-1
GYHKIIUN OJJHOW IEPEMEHHOM.
5 MuddepeHnnanbHOe UCUUCTICHUE 8 6 6 20 OIIK-1
(GYHKIIUH BEKTOPHOTO apryMEHTA.
Uroro 3a cemectp| 50 64 66 180
2 cemecTp
6 NHTterpanbHoOe ncUnciIeHne QyHKINH 12 20 20 52 OIIK-1
OJIHOM TIepEMEHHOM.
7 BBenenue B Teopuio QyHKIIHI 6 6 8 20 OIIK-1
KOMILJIEKCHOTO TIEPEMEHHOTO
8 uddepenumanbHbie ypaBHEHUS. 12 14 16 42 OIIK-1
9 Teopust psioB. 10 14 14 38 OIIK-1
10 KpaTHbie uHTETpabl. 8 8 7 23 OIIK-1
11 DnemMeHTbl TEOpUU TOJIS. 2 2 1 5 OIIK-1
Hroro 3a cemectp| 50 64 66 180
Hroro| 100 128 132 360

5.2. Conep:xanue pa3enoB (TeM) TUCHHIIMHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JICKIHUIM) PUBEICHO B Tadymie 5.2.

Ta6ymma 5.2 — Coneprkanue pasziesoB (TeM) TUCIUTIINHEI (B T.4

. TIO JICKITHSIM )

TpynoemkocTs
Haspanus paznenos | CoaeprkaHue paszienoB (TeM) JUCIUILIMHEI (B (HeKIMOHHbIE dopMupyemsle
(Tem) TUCUUTITUHBI T.4. 110 JICKIIUSM) KOMIIETECHIIUU
3aHATHA), U
1 cemecTp
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1 JIuneiinas anreopa.

Marpuiipl ¥ I1€MCTBUS HAJ HUMH.
Onpenenurenu. Beraucienne
onpenenureneid. OOpaTHas MaTpuIa.
Pemienne MatpuyHbIX ypaBHeHuUN. JInHeiHbIE
MPOCTpaHCTBA. JINHENHO 3aBUCUMBIE U
JIMHENHO HE3aBUCHUMBIE CHCTEMBI BEKTOPOB.
basuc u koopauHatsl. Panr maTpuiibl.
CucreMbl TUHEHHBIX anreOpanyecKux
ypaBHeHH. Kinaccudukaius cuctem.
Teopema Kponekepa-Kanennu. Matpuunbliid
Croco0 pPelIeHus] CUCTEM JIMHEHHBIX
ypaBHeHui. Meron Kpamepa n merox ['aycca
peLIeHUs] CUCTEM JIMHENHBIX YPABHEHUN.
OnHOpOHBIE CUCTEMBI JIMHEWHBIX
ypaBHEHUU. JIeHCTBUSL ¢ MHOTOWICHAMH.
Teopema besy u ee crnenctBus. OCHOBHas
TeopeMa aJireOpbl MHOTOWICHOB. JIMHEHHBIH
oneparop u ero matpuiia. CoOCTBEHHbIE
YHCJla U COOCTBEHHBIE BEKTOPHI JINHEHHOTO
onepatopa. KBaaparudanasie GOpMBI.

16

OIIK-1

Htoro

2 BekropHas anredpa u
aHAJTUTHYECKas
TEOMETpHUSL.

JeiictBus ¢ Bektopamu. CKajsipHOE,
BEKTOPHOE U CMEIIAHHOE ITPOU3BEICHUS
BEKTOPOB. Pa3inuHble ypaBHEHU NPAMOU Ha
IIJIOCKOCTH. Y PaBHEHHUS INIOCKOCTH.
YpaBHeHUs IPAMOU B IPOCTPAHCTBE.

OIIK-1

Hroro

3 Teopus npenenos.

[Tonsitne pyukmuu. CrnoxxHas u oOpaTHas
¢byuxun. [Ipenen nociaenoBaTeIbHOCTH.
[Ipenen pynkmuu. Teopemsl 0 mpeae-nax.
HemnpepsiBHOCTD pyHKIIMHU. TOUKM pa3priBa
bynkimn. CBOMCTBA HEMTPEPHIBHBIX
¢dbynkuwmid. [TepBrIii U BTOpoi 3amMedaTenbHbIe
npeJenbl U UX CleAcTBUs. beckoHeuHo
MaJjibie 1 0€CKOHEUHO OOoJbIHe PyHKITUH.
CpaBHeHHE OECKOHEYHO MaJIbIX (YYHKIIHH,
MOpsA0K MasiocTu. [ TaBHas 4acTh
OECKOHEYHO MaJION (yHKIIUH.

OIIK-1

Hroro
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4 TnddepennmanpHoe
UCUHCIeHNE PyHKIUN
OJHOU EPEMEHHOM.

[TonsTHE TPON3BOAHON (PYyHKITUH.
['eomeTpuyeckuii ¥ MEXaHUYECKUI CMBICIT
pou3BoAHON. [Ipon3BOIHAS CIOKHOU U
obparHo#t ¢pyHkmii. [IpaBuia BeraucIeHUS
POM3BOIHBIX. TabuIIa NpON3BOIHBIX.
Juddepenumpyemast GyHKIUS 1 e
muddepermnman. [Ipon3BoaHbIE BBICITUX
nopsiikoB. OCHOBHBIE TEOPEMBI
muddepeHnmrambHOro Heuncaenus. [lpasuno
Jlonutaiss. MOHOTOHHOCTE U TOYKH
IKCTpeMyMa (yHKIUHU. BoimykiocTs rpaduka
¢ynkuuu. Toukn nepernba. ACUMITOTEI.
[TonHOE HccnenoBanre GyHKINU U
ocTpoeHue rpaduka.

14

OIIK-1

Htoro

5 NMuddepenunansuoe
UCUHUCIIEHUE (PYHKIUU
BEKTOPHOI'O apryMEHTa.

IToHsTHE YaCTHOM ITPOU3BOAHON U
muddepennmana Gynkuuu. [lpousBoausie u
Qg depeHIrabl BBICIIUX MOPSAIKOB.
OKeTpeMyM (PyHKIIUM HECKOJIBKUX
nepeMeHHbIX. HeoOXoqumble U J0CTaTOuHbIE
YCJIOBUS SKCTpEMYMa. Y CIIOBHBIN
sKcTpeMyM. HauMensbiiee 1 Haubosbiiee
3Ha4YeHUs1 QYHKIHU B OOJIACTH.

OIIK-1

Hroro

Hroro 3a cemectp

50

2 cemecTp

6 UnTerpanbHoe
ucuucienue QpyHKuui
OJHOU IEPEMEHHOM.

Heonpenenennsiit uaterpai. [Ipasuna
uHTerpupoBanus. [logseaenue nox 3Hak
muddepennmana. MaTerpupoBanue mo
yacTsaM. MHTerpupoBanue NpoCTEUINX
npobeii. UaTerpupoBanne panuoHaIbHBIX
npobeii. OnpenencHublid nHTErpai. opmyna
Herorona-Jleitonuna. [Ipunoxenus
OIpEENIEHHBIX UHTETPAJIOB K BBIYUCIICHUIO
ionaan (GUrypsl U AJIUHBL JyTH KPUBOU.
HecoGcTBeHHbIC MHTETPAIIBI C
OeckoHeuHbIMHU TIpenenamu. HecoOcTBeHHbIE
MHTETPaJIbl OT HEOTPAHUYCHHBIX (PYHKITUI.
[Tpru3HaKK CXOAUMOCTH HECOOCTBEHHBIX
UHTETPaJIoB.

12

OIIK-1

Htoro

7 BBeneHue B TEOPUIO
byHKIUH
KOMILJIEKCHOT'O
[IEPEMEHHOT0

JleiicTBUS C KOMIUIEKCHBIMU YHCIIaMU B
anreOpanyeckor ¥ TPUrOHOMETPUUYECKON
¢dopmax. Bo3peneHre KOMIUIEKCHOTO YHCTIa B
CTETIEHb U U3BJICUEHUE KOPHS U3
KoMILIeKCHOTO uyncia. [lonstue GyHkmm
KOMIIJIEKCHOT'O TIEPEMEHHOT0.
HuddepenumpoBanue GyHKIUN
KOMIIJIEKCHOT'O TIEPEMEHHOT0.

OIIK-1

Hroro
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8 uddepennmansusie
ypaBHEHHUS.

[TonsiTue muddepeHaIbHOr0 YpaBHEHUS.
3anauya Komm.

Juddepennnanbapie ypaBHEHHS IEPBOTO
nopsiika. Y paBHEHHS C Pa3IeIITIONIMHUCS
nepeMeHHbIMHA. OTHOPOTHBIC YPaBHEHUSI.
JIunelinble ypaBHeHus. JInHelHbIE

Qg depeHraIbHbIe YpaBHEHHS MOPSIKA N.
Cucrembl TUHEHHBIX U depeHIInaTBHBIX
YPaBHEHUM.

12

OIIK-1

Htoro

12

9 Teopust pszOB.

Yucnossle psabl. CXOAUMOCTb U CyMMa psija.
AOGComoTHAs U yCIOBHASL CXOAUMOCTb.
Heob6xoaumoe ycinoBue cX0IUMOCTH.
CBoiicTBa aOCOIIOTHO CXOASIIUXCS PAIOB.
[Tpu3Haku abCONOTHON CXOUMOCTH.
3HaKOUYEPELYIOIIHECS PSbI, IPU3HAK
JleiiOHuna. OyHKIMOHAIBHBIE PSJIBL.
Ob6nactb cxoaumoctu. PaBHOMepHas
cxoaumocth. CreneHHsle psabl. Teopema
Abens. Psan Teiinopa. Ipunoxenue
CTETIEHHBIX PSI0B K NPUOIMKEHHOMY
BBIYUCIICHUIO 3HAUCHUH QYyHKIMNA U
HUHTErpaJIoB.

10

OIIK-1

Hroro

10 KpaTHbie
HHTETpaibl.

OnpeneneHre ABOMHOIO HHTErpaia U €ro
reoMmetrpuueckuid cMmbici. [lonsipHas cuctema
KoopauHat. Berunciienne ABOHHOTO
MHTErpaja B JIEKapTOBOM U MOJISIPHOM
cuctemax koopauHart. [lonarue TpoHOrO
WHTerpana. Beluncinenue TpoHOTo
WHTErpaja B IEKapTOBOH, IUIUHIPUYECKOMN
U cepUyecKoil cucteMax KOOpIuHarT.
KpuBonunerinbie uHTErpasibl 1-ro u 2-ro
poja. IToBepXHOCTHBIE UHTETPAJIBI.

OIIK-1

Hroro

11 Dnementsl TeOpUU
HOJIAL.

OneMenTsl Teopuu nosis. [lotennuman,
UUAPKYJIALUS, JUBEPTrEeHIIUS.

OIIK-1

Htoro

Hroro 3a cemectp

50

Hroro

100

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HaumeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasznenos HanmeHnoBaHue NpakTUYECKUX 3aHATHN
(TeM) AMCLMIIINHBI (cemuHapoB)

TpynoemMKoCTb,
q

dopmupyembie
KOMIIETCHIINH

1 cemecTp
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1 JIuneiinas anredpa. Martpuuel 1 JeHCTBHS HAJl HUMH. 8 OIIK-1
Brruucnenue onpenenureneidt. O6parHas
MmaTpulia. Pemenne MaTpuaHbIX
YPaBHEHUM.
Panr matpunel. Metoa Kpamepa u meton 12 OIIK-1
l"aycca pemieHus cucTeM JTUHEUHBIX
ypaBHeHuUl. Pemienue cucrem
OJHOPOJIHBIX JINHEHHBIX YPaBHEHUM.
Jluneitnsiit onepatop. Co6cTBEHHBIE 6 OIIK-1
qHciaa U COOCTBEHHBIE BEKTOpa
JIMHEVHOTO oneparopa.
Uroro 26
2 BektopHas anredpa u | CkaJisipHOE, BEKTOPHOE, CMEIIIaHHOE 4 OIIK-1
aHAIUTUYECKas MIPOU3BE/ICHNUSI BEKTOPOB.
reoMETpHA. IIpsimas Ha mockocTH. ITOCKOCTS. 4 OIIK-1
[Tpsimasi B mpocTpaHCTBE.
Utoro 8
3 Teopus npenenos. [Ipenen nmocnegoBarenbHOCTH. [Ipenen 8 OIIK-1
¢byukiun. HerpepbIBHOCTD U TOUKU
pa3pbiBa GyHKIMHU. beckoHeuHO Manbie U
O0eckoHeYHO Ooubire QYHKITHH.
HUroro 8
4 lnpdepennmanbaoe | Berancienne npousBOAHBIX U 12 OIIK-1
ucuncinenue Gpyakmun | auddepennnanos pynkuuu. [Ipasuino
OJHOU IEPEMEHHOM. Jlonurarns.
Uccnenoanmne GpyHKINN Ha 4 OIIK-1
MOHOTOHHOCTbB, SKCTPEMYM U TOUYKHU
neperu6a. [TonHoe ucciaenoBanue
(yHKIIMH U TIOCTPOCHUE Tpaduka.
Hroro 16
5 Huddepenmmansroe | Auddepennupopanne GyHKIAN 2 OIIK-1
UCUUCIeHUE PYHKIIMM  |BEKTOPHOTO apryMEHTa.
BCKTOPHOI'O apryMCHTA. | [ccienoBaHue (PYHKIIMH BEKTOPHOTO 4 OIIK-1
apryMeHTa Ha 3KCTPEMYM.
HUroro 6
Hroro 3a cemectp 64

2 cemecTp
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6 UnTerpanbHoe Beruucienue HeonpeaeneHHbIX 10 OIIK-1
ucuucienue PyHKIui  |MHTErpajoB (BHECEHUE (PYHKITUH MO
OJTHOM TepeMEHHOM. 3HaK nuddepennmana, 3aMmeHa
NIEPEMEHHON Y UHTErPUPOBAHUE 11O
yactsam). UaTerpupoBanue
paloOHaIbHBIX U TPUTOHOMETPUUYECKUX
GyHKIMI.
OnpeneneHubiii uHTErpai. opmyna 4 OIIK-1
Herorona-Jleiiouuta.
I'eomeTpuyeckue NpUIOKEHU 4 OIIK-1
OIPEEIIEHHBIX UHTETPAJIOB.
Hecob6cTBenHbIe HHTErpabl 1-ro u 2-10 2 OIIK-1
poja.
Hroro 20
7 Beenenue B Teopuro | [IeHCTBHS ¢ KOMIUIEKCHBIMU YHUCIIAMHU B 4 OIIK-1
(GYHKUIMN KOMITJIEKCHOTO |areOpandeckoi ¥ TPUrOHOMETPUUYECKON
IIEPEMEHHOTO dopmax.
Ornpenenennie PyHKIIUNA KOMIIEKCHOTO 2 OIIK-1
NEePEMEHHOTO0, TU(PepeHITIPYEMOCTh
(GYHKIIMN KOMIJIEKCHOTO IIEPEMEHHOTO.
Hroro 6
8 uddepenumanpuple | YpaBHEHHUS C pa3AesSOIIUMUCS 8 OIIK-1
YPaBHEHHS. nepeMeHHbIMU. OTHOPO/IHBIE YPABHEHMS.
JIunelinble ypaBHEHUS.
Jluneitapie muddepeHuanbHpIe 6 OIIK-1
YpaBHEHHUS MOPSAJIKA N C TOCTOSHHBIMU
kodppurmenTamu. CHCTEMBI THHEHHBIX
muQdepeHInaIbHbIX ypaBHEHUH.
Hroro 14
9 Teopust pszoB. HccnenoBanue 4ucaoBbIX psIOB HA 4 OIIK-1
a0COJIIOTHYIO U YCIOBHYIO CXOAMMOCTH.
QOYHKIIMOHAIBHBIE U CTEIICHHBIE PSIBL. 4 OIIK-1
Psn Teitnopa. [IpunoxkeHnre cTeneHHbIX 6 OIIK-1
PAA0B K MPUOIUKEHHOMY BBIYHCICHUIO
3HA4YEeHUH (PYHKLIUH U UHTETPasoB.
Hroro 14
10 Kparnble unrerpansl. |JIBoitHol unterpan. TpoiiHoll uHTErpas. 8 OIIK-1
Brruncnenue uHTerpagoB B J1€KapTOBOH,
MOJSIPHOM, UUIIMHIPUYECKON 1
cheprueckoi cucTeMax KOOpIUHaT.
I'eomeTpryeckue NpUIOKEHNs IBOWHOTO
uHTerpaina. KpuBoiamHenHble HHTETpaIbl
1-ro u 2-ro poja.
Hroro 8
11 DnemenTsl TEOpUU OneMeHTsl Teopuu nosis. [lorenuuan, 2 OIIK-1
OJIS. LUPKYJIALUS, TUBEPreHIINS.
HUroro 2
Hroro 3a cemectp 64
Hroro 128
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5.4. JlabopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO y4eOHBIM ITaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabaua 5.6. — Buabl camocTosTenbHON paboThl, TPYAI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunnl
HaszBanus pasznenos . Tpynoemkocts, | DopmMupyemblie
(Tew) AMCIHIAHDI CaMOCTOSITENIbHOM " KOMITCTCHIIHH DopMbl KOHTPOJIA
paboThl
1 cemecTp
1 JIuneitnas anrebpa. |BsimonHenue 6 OIIK-1 NunuBunyansHoE
WH/IMBUIYaIBHOTO 3a/1aHNe
3a/1aHUs
ITonroroBka K 4 OIIK-1 KomnmoxkBuym
KOJUJIOKBUYMY
IloaroroBka k 4 OIIK-1 Konrtponbnas
KOHTPOJIbHOH paboTe pabota
Brimonnenue 8 OIIK-1 [IpakTrueckoe
MPaKTUYECKOro 3a/1aHNe
3a/1aHUs
ITonroroBka K 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska kK ycTHOMY 4 OIIK-1 Ycrablit onpoc /
ompocy / cobecenoBaHue
co0eceI0BaHUIO
Hroro 30
2 Bekropnas anredpa |Hanumcanue koHcmekTa 4 OIIK-1 Koncnekr
U aHAJIMTUYecKas CaMOIIOATOTOBKH CaMOIOATrOTOBKH
reomMeTpus. IloaroroBka k 2 OIIK-1 Konrtponbnas
KOHTPOJIbHOH paboTe pabota
IloaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 2 OIIK-1 YcrHebI# onpoc /
ompocy / cobecenoBanme
co0eceI0BaHUIO
IToaroroska k 2 OIIK-1 Komnnoksuym
KOJUTOKBUYMY
Hroro 12
10
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3 Teopus npenenoB. |[logroroBka k 2 OIIK-1 KonTponbshas
KOHTPOJILHOM paboTe pabora
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska Kk ycTHOMY 1 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
cobece10BaHUIO
Hanucanne koHcniekTa 1 OIIK-1 Koncnekr
CaMOMO/ITOTOBKHU CaMOIIOATOTOBKH
Hroro 6
4 TudpdepennuanbHoe | Beimonxnenue 4 OIIK-1 HNunuBunyansHoE
ucurcieHne QyHKIUH |UHIUBUIYaTIbHOTO 3a/1aHue
OJIHO MepeMEeHHON.  |3a/aHus
[Togroroska k 2 OIIK-1 KoHntponbnas
KOHTPOJILHOM paboTe pabora
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska kK ycTHOMY 2 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
co0ece10BaHUI0
Brinonunenue 2 OIIK-1 [IpakTrueckoe
MPAKTHIECKOTO 3a/laHue
3a/IaHUs
Hroro 12
5 NuddepennuansHoe | [ToaroroBka k 2 OIIK-1 Konrtponbnas
UCUHUCIIeHUe (PYHKIUHN |KOHTPOJIbHOW paboTe pabota
BCKTOPHOTO IloaroroBka k 2 OIIK-1 TectupoBanue
aprymeHra. TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 2 OIIK-1 YcrHsI# onpoc /
onpocy / cobecenoBanme
co0eceI0BaHUIO
Htoro 6
Hroro 3a cemectp 66
ITonroroBka u caaua 36 DK3aMeH
JK3aMeHa
2 cemecTp
11
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6 UnTerpanbHoe Brimonnenue 10 OIIK-1 NunuBunyansHOE
UcYHCIIcHUE PYHKIMIA | HHIUBUIYaTbHOTO 3a/laHue
OJHOU NEPEMEHHON.  |3aJaHus
[ToaroroBka k 4 OIIK-1 KonTponbhas
KOHTPOJILHOH paboTe pabota
ITogroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 OIIK-1 Ycrablii onpoc /
ompocy / cobeceoBaHKE
co0ece10BaHUIO
Brimonnenue 2 OIIK-1 [IpakTrueckoe
MPAKTHYECKOTO 3aJjaHue
3aJJaHus
Hroro 20
7 Beenenue B teoputo |I[loaroroska k 4 OIIK-1 KonTponbhas
byHKIUR KOHTPOJIbHOM pabote pabora
KOMIIICKCHOTO IToaroroBka k 2 OIIK-1 TectupoBanue
HEPEMEHHOI0 TECTUPOBAHUIO
ITogroroska kK ycTHOMY 2 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
co0ece10BaHUI0
Hroro 8
8 Brinonnenue 4 OIIK-1 NuauBunyansHOe
Huddepennmaibaple | MHANBUIYATBHOTO 3aJaHue
YpaBHEHHS. 3aJJaHus
ITogroroska k 6 OIIK-1 KonTponbHas
KOHTPOJIbHOH paboTe pabota
IloaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 2 OIIK-1 YcrHsI# onpoc /
onpocy / cobecenoBanme
co0eceI0OBaHUIO
Brimonnenue 2 OIIK-1 IIpakTrueckoe
MPAKTHYECKOTO 3a/1aHue
3a/laHus
Hroro 16
12
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9 Teopus psz10B. Brimonnenue 4 OIIK-1 NunuBunyansHOE
WH/IUBUIYAJIEHOTO 3a/laHue
3aJaHus
ITonroroBska K 4 OIIK-1 KonTponbhas
KOHTPOJILHOH paboTe pabota
ITogroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 OIIK-1 Ycrablii onpoc /
ompocy / cobeceoBaHKE
co0ece10BaHUIO
Brimonnenue 2 OIIK-1 [IpakTrueckoe
MPAKTHYECKOTO 3aJjaHue
3aJJaHus

Hroro 14

10 Kparnblie [Togroroska k 4 OIIK-1 KoHntponbnas

MHTETpaJibl. KOHTPOJIbHOM pabote pabora
ITonroroBka K 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska kK ycTHOMY 2 OIIK-1 YcrHblit onpoc /
ompocy / cobecenoBaHue
co0ece10BaHUI0

Hroro 7
11 Dnementsl Teopun |Iloaroroska k 1 OIIK-1 TectupoBanue
OIS TECTUPOBAHUIO
HUtoro 1
Hroro 3a cemectp 66
ITonroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 204

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATHI
Buner yueOHoii
®opMupyemsle JEeATEeIIbHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHIINH Jlex. [Ipak. Cam.
3aH. 3aH. pao.

OIIK-1 + + + NuauBunyansHoe 3aaanue, KomokBuym,
Koncnekr camonoarorosku, KontposbHas
pabora, [Ipaktrueckoe 3aganue, TectupoBanue,
VYerHbI# onpoc / cobecenoBanue, IK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHKH U1t POPM KOHTPOJIS PEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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MakcumanbHbiil | MakcuMaJIbHBIN MaxcHmaiIbHEIH
DopMBbI KOHTPOJIS 6amt Ha 1-yro KT c| Oain 3a mepuon baun 32 mepuon | Beero 3a
Hauana cemectpa |Mmexnay KT u 2KT mexay 2KT uma | cemectp
KOHEII ceMecTpa
1 cemecTp
NunuBuayansHoOE 3a1aHue 8 2 3 13
Komnoksuym 0 10 0 10
KoHcnekT caMommoaroToBKu 0 5 0 5
KonrponsHas padora 8 5 5 18
Ycrablii onpoc / 2 2 2 6
cobeceoBaHne
[IpakTrueckoe 3a1anue 2 2 2 6
TectupoBanue 4 4 4 12
DK3amMeH 30
Ntoro makcumyM 3a nepuoz 24 30 16 100
Hapacratomum urorom 24 54 70 100
2 cemecTp
NunuBuayansHOE 3a1aHuE 10 10 5 25
KonrponsHas padora 4 4 12
Ycrablii onpoc / 3 3 3 9
cobeceoBaHne
[IpakTrueckoe 3a1anue 4 4 4 12
TectupoBanue 4 4 4 12
DK3amMeH 30
Ntoro makcumyM 3a nepuoj 25 25 20 100
Hapacratomum urorom 25 50 70 100
6.2. Ilepecuer 02/U10B B OLIEHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tabmuia 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha naTy TEKyIIero KOHTPOIS Ouenka
> 90% ot MakcuMabHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

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

[TepecueT cymMmmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJAHYIO OLICHKY MPEACTaBICH B TaOIHUIEe

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY

HroroBas cymma 6asios,

Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. MaremaTtuka. Marematndeckuii ananus: Yue6noe nocodue / M. 3. I'punmmon - 2018. 115 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7878.

2. NurterpanbHoe ucuucienne: Yuednoe nocoodbue / A. A. Ensrios, T. A. EnproBa - 2013. 138 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6063.

3. Juddepennumansubie ypaBHeHus: YdyebHoe nmocodue / A. A. Enprios, T. A. Enbuosa - 2013. 104
c. [Dnexrponnslii pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6062.

4. Boicias matematuka. JuddepenunanbHoe ucuuciaenue: YdyebHoe mocodbue / JI. U.
MarasunaukoB, A. JI. MarasuanukoB - 2017. 188 c. [DnekTponHsIii pecypc|: — Pexum gocrymna:
https://edu.tusur.ru/publications/6861.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. DnemenTapHble QyHKIUHU U UX rpaduku: YuedHoe nocodue / M. O. I'punmmon - 2017. 91 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7037.

2. MHOrouieHsl OT OJIHOW MepeMeHHOH (Teopus U MpuioxeHus): YueOHoe nmocobue / U. 3.
I'punwmnon, C. . I'punmmnon - 2016. 97 c. [DnekrpouHsli pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/7097.

3. ®uxrtenronsl, I'. M. OcHoBBI MaTeMaTuueckoro ananusa. Yacte 1/ I'. M. duxrenroiasi. — 15-
e usn., crep. — Cankr-IlerepOypr : Jlansb, 2023. — 444 ¢c. — URL: [DnextponHslii pecypc]: — Pexum
nocrymna: https://e.lanbook.com/book/289001 .

4. duxrenroiusly, I'. M. OcHoBBEI MaTeMaTHUeCKOT0 aHaiau3a. Yacts 2 / I'. M. ®uxrtenronsli. — 14-
e usn., crep. — Cankr-IlerepOypr : Jlansb, 2023. — 464 c. — URL: [DnektponHslii pecypc]: — Pexum
noctymna: https://e.lanbook.com/book/297692.

5. Jluneiinas anre6pa. BexropHas anrebpa. Ananutudeckas reomerpusi: Kypc nexuuit / 1. D.
I'punmnonon - 2019. 128 c¢. [DnexktpoHHBUH pecypc]: — Pexum npocrtryna:
https://edu.tusur.ru/publications/8974.

6. DieMeHTapHas MaTeMaTHuKa JJig CTYJEHTOB (aJanTalluoOHHBIH Kypc): YueOHoe mocodue / 1. D.
I'punmnon, . C. I'punmnon - 2020. 154 c. [DnexTpoHHBIN pecypc]: — Pexum npocryna:
https://edu.tusur.ru/publications/9357.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. Jluneitnas anre6pa: Koncrnekt sneknuii / U. O. I'punmmmon - 2018. 78 c. [DnexTpoHHbIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/7785.

2. Knerenuk, /[. B. COopHUK 337124 110 aHAIUTUYECKOM T€OMETPHH : yueOHOE TTocoOue sl By30B /
. B. Knerenuk ; [Ton penaknueit H. B. EbumoBa. — 17-e u3a., crep. — Cankr-IlerepOypr : Jlans,

2022. — 224 ¢. — URL: [DnaextpoHHBH pecypc]: — Pexum pgoctyna:
https://e.lanbook.com/book/187823.
3. bepman, I'. H. C6opHuk 3a1au nmo Kypcy maremarndeckoro ananusa / I'. H. bepman. — 11-¢

u3n., crep. — Cankr-IlerepOypr : Jlawp, 2023. — 492 c.— URL: [DnekTpoHHbIi pecypc]: — Pexum
nocryta: https://e.lanbook.com/book/295943.

4. TIpakTUKyM [0 UHTErPAJIbHOMY UCUYHUCICHUIO U AU depeHnalbHbIM ypaBHEHUSIM: YueOHoe
nocobue / A. A. Enxsnio, T. A. EnbmoBa - 2005. 204 c¢. [DnexkTpoHHBIN pecypc]: — Pexum moctyna:
https://edu.tusur.ru/publications/39.

5. Jluneiinas anreOpa. BekxTopHas anreOpa. AHamuTuyeckas reoMeTpus: Marepuan st
npaktudeckux 3aHsatuii / Y. 3. I'punmmon - 2019. 61 c. [DnekTpoHHbIN pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9090.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS JIS JINIT
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C OrpaHNM4Y¢HHBIMHA BO3MOKHOCTSHMHU 3/10POBbHA U HHBAJIUA0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

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

1. Tlpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe of0ecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTAllMU UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyebOnast aynuropusi: yueOHasi ayJUTOpUs JJIsl IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIIA, YuyeOHast
ayJIuTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IpPOBEICHUS
3aHSATUM CEMHUHApPCKOr0 THIA, MOMEIIeHHE JIsi MPOBEACHUS] T'PYNMOBBIX U HUHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 121 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxkpodos;

- Tym06a nyist mokaumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecreyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

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

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

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

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIIMI UCIIONB3YIOTCS OIICHOYHBIE MaTepuabl, MpeACcTaBlieHHbIe B Tabnuie 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HazBanus pasnenoB (Tem) dopmupyembie
JICIIATUTHHEI KOMITETCHITHH

®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
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1 JIuneiinas anreopa.

OIIK-1

NupuBunyansHoe |[IpuMepHBIil nepeyeHb
3a/1aHUE BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI

KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIIPOCOB JUIsl KOJUIOKBHYMa

KonTponbHas [IpumepHBIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)

KOHTPOJIbHBIX PaboOT

YcTHbI ompoc /

[IpumepHBIil nepeyeHb

co0ecenioBaHNE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
[IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 BektopHas anredpa u OIIK-1 KonnokBuym [IpumMepHbIii TEpeUeHb
AQHAJIMTUYECKasl TEOMETPHUS. BOITPOCOB /151 KOJUIOKBUYMa
Koncnekr [IpuMepHBIii IepeyeHs TeEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHnTtponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHUiN)
KOHTPOJIBHBIX PadoOT
YcTHBIH onpoc / [IpuMepHbIii TEpeUeHb
cobecenoBaHue BOITPOCOB [IJIs1 YCTHOTO
ompoca / cobecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
3 Teopus npenemnos. OIIK-1 Koncnekr [IpuMmepHBIil nepeyeHsb TeM
CaMOIIOJATOTOBKU | /ISl KOHCIIEKTOB
CaMOIOATOTOBKHU
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (33 JaHUIA)

KOHTPOJIBHBIX PaboOT

YcrHsii onpoc /

[IpumepHBIil nepeueHb

cobecemoBaHne BOTIPOCOB JIJISl YCTHOTO
ompoca / codbecenoBaHUs

TecTupoBaHue [IpuMepHBIii TepeueHb
TECTOBBIX 3aJaHUM

DK3aMeH [TepeueHs YK3aMEHAIIMOHHBIX

BOIIPOCOB
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4 TnddepennmanpHoe OIIK-1 WuausBunyansHoe |IIpumepHblii nepedeHb
ucuucieHue pyHKIUN OTHOM 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
MIEPEMEHHOM. 3aJaHul
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
YcrHblit onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl YCTHOTO
ompoca / cobeceoBaHUS
IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3a/1laHue
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
5 Muddepennnansroe OIIK-1 KoHnTtponbHas [IpumepHBIil nepeueHb
UCcUnCIeHne PyHKIUN pabota BapHaHTOB (3aaHUI)
BEKTOPHOI'O apTryMEHTA. KOHTPOJIBHBIX PadoOT
YcTHbI# omnpoc / [IpuMepHBIii TEpeUeHb
cobecenoBaHue BOITPOCOB JJIs1 YCTHOTO
ompoca / codbeceroBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
6 NuTterpanbHOE UCUUCITICHUE OIIK-1 NunuBunyansHoe |[IpuMepHbIil nepeueHb
byHKIUI 0HON IEPEMEHHOM. 3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUN
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)

KOHTPOJIBHBIX PaboOT

YcrHbIi onpoc /

[IpuMmepHBIil nepeyeHb

cobeceoBaHue BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs

[IpakTuueckoe TeMbl MpakTUYECKUX 3aJaHUI

3aJlaHue

TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUM

DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX

BOITPOCOB
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7 Beenenue B Teoputo ¢pynkmmii | OITK-1 KoHntposbHas [IpumepHBIil nepeyeHb
KOMIUIEKCHOTO IEPEMEHHOTO pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
VYcrHbI# onpoc / [IpuMepHBIii TIEpeYeHb
cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 uddepennnanbupie OIIK-1 NunuBuayansnoe |[IpuMepHbIil mepedyeHb
YpaBHEHHS. 3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUuN
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
YcTHbli onpoc / [IpumepHBIil nepeueHb
cobecemoBaHne BOIPOCOB JJIsl YCTHOTO
orpoca / codbeceoBaHHS
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
9 Teopus psoB. OIIK-1 NunuBunyansHoe |[IpuMepHbIil nepeueHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUN
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)

KOHTPOJIBHBIX PaboOT

YcrHbIi onpoc /

[IpuMmepHBIil nepeyeHb

cobeceoBaHue BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs

[IpakTuueckoe TeMbl MpakTUYECKUX 3aJaHUI

3aJlaHue

TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUM

DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX

BOITPOCOB
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10 KpaTHble UHTErpajIbl. OIIK-1 KoHntposbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

VYcrHbI# onpoc / [IpuMepHBIii TIEpeYeHb

cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO
ompoca / codbecenoBaHUs

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

11 DnemMeHTbl TEOpUU MOJIS. OIIK-1 TectupoBanue [IpuMepHbIii IEpeUeHb

TECTOBBIX 3aJaHUI

OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2
(HEyAOBIIETBOPUTEIIHHO)

He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBI€ NMPU3HAKU WM TEPMUHBI U3Y4aEMOTO 3JIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUSAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparaThcs it 00jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIETBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COIEPKAHUS PENPOYKTUBHO: TPOU3BOIHHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.
4 (xoporio) 3HaTh, YMETb, BJIaJICTh HA AHATUTHYECKOM ypOBHE. 3Has Ha

PCIIPOAYKTUBHOM YPOBHC, YKA3bIBATh HA 0COOEHHOCTH U B3aUMOCBSI3H
HN3YUCHHBIX O6T>CKTOB, Ha UX JOCTOMHCTBA, OTPAHNUYCHHA, UCTOPUIO U
MNEPCICKTUBLI PA3BUTHA U 0COOEHHOCTHU AJId pa3HbIX 00BEKTOB YCBOCHHUA.

5 (oTIM4HO)

3HaTh, YMETb, BJIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3YYCHHBIN 3JIEMEHT COJICPKaHHS CHCTEMHO, TIPOU3BOJIBHO U JIOKA3aTeIHHO
BOCTIPOM3BOJIMT CBOM 3HAHUS YCTHO, TUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEHCTBUSX, YUUTHIBASI U YKA3BIBAs CBS3H U 3aBUCHMOCTH MEKIY dTHM
9JIEMEHTOM H JPYTHMH JJIEMEHTAMU COJICP)KaHUS JUCIUTLUINHBI, €TO
3HAYUMOCTh B COJICP)KAHUU JUCIUILTAHBIL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

Hano KoMiLiekcHoe 9o ¢ = 4 + 7. a) 7
HafinuTe neficTBHTeNEHYIO YacTh 3TOr0 THCIA. 6) 4
1. B) i
rn 11
Jlaner marpumer A pasmepa (5 x 2) m B pasmepa (n x 1). a) 5
IIpH KaKHX 3Ha4YeHHIX A CyIIecIByeT MaTpHUa C = A4-B7 6) 3
2. B) 2
r) 1
13 5 -24 a) 18
Hama matpuma A= _ - Hadimmn agy + @y + agy. )
78 -9 60
6) 10
3.
B) -10
r) 0
Mana cHcTeMa a) —1
3xg + 13 = -2,
2T ' G) Het
-1 +3r3=1,
4 209+ 4y =2 B) 2
MoxHo TH HeH3BeCTHOe X; HaHTH no ¢opymynaMm Kpamepa? EciH Helb3d,
TO BEIOEPHTE OTBET HeT. ECIIH 1a, TO OTBETOM BEIOEPHTE ) 3
COOTBETCTBYIOIIEE 3HATEHHE X 5.
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BEIMHCIIHTE ONpeIelHTeNb a) 0
5 0 0 6) 6
5 -1 2 0
’ 7T -3 -1 B) —10
r —2
Bnas, uro BexkTopel a = (3,1,2) u b = ai+ 5j - k oproronajibhel, a) 1
HaliHTe 3HaYeHHE MapaMeTpa o. G6) 0
6. 5
) 2
3uag, yro BekTopol a =i+ 5j — k 1 b = 3i + j + Gk kosuneapiol, } a=508=-1
a
Haiiti o m 5. 1
a=150=--
0) 5
7. 1
a=-150=-
B} ]
a=150=5
)
HaHTH pezyneTaT AeHCTBHA IHHEHHOTO ollepaTopa 4, 3aJaHHOT0 CBOeH a) (-9.7.-10)
MaTpHIeH
6) (30.13.14
1 3 -5 ) ¢ )
8 =11 -l B) (9.7.10)
1 0 -3
Ha BEKTOp D (-1.3.2)
c=(2,3.4).
Ha otpeske [1;6] 3amaHa ¢yHKIHA, TpadHK KoTopoH NpHBEIeH Ha T+5 lczed
PHCYHKe. VEAKHTe aHATHTHIECKOE 3aTaHHe 3ToH QyHKIHH. y = 30 T
y 4 3 45wt
' I I I I I a)
4 - 1= —1— =1 — 4 — 4 — +
N
. N T B e
3F--—- ~ = —T— -— 1€ <4
[ I I y= 3
ek et 3, 4<x<h
| | | | | G
9 lrFr=-—1—=1—-—7-7 )
: N
Lo T4, l<aw<d
0 1 2 5 1 5 6 Y=
3, 4€r<6
B)
-2, 1<x<4
b= ;
3, lsr<6
r)
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YpaBHeHHe a) TI'umepGomy
i 6) DmaHnc
10 gty =1
) B) OKpYKHOCTE
ompelenseT Ha MIOCKOCTH. ...
pPen r) ITapaGomy
VKaxHTe pelel, B KOTOPOM IPHCYTICTBYeT HeolpeaeléHHOCTE %. . S
lim
w0 i
a)
2 =
i & — 8
lim ———
x4 7% - 16
6)
11.
o0 .
bre + 3
1_111{ ) -
g) T dr-2
. xt+2r-2
lim B
Tl e 44
r)
VikaxHTe QYHKIHIO GecKOHeTHO Mamyio mpH X — 0 i 1
f(x)=
e -1
a)
. 1
xIr) = :
1@ =557
6)
12.
f(z) =322 + 22
B)
‘() =2 +e"
, 1@
Hara QyHKIHA -siny
a)
u=cosy+ (y—x)siny.
—siny — cosy
Torma 6)
13. ,
chu P
ar 5) —rsmy
—ICOs1
0 Yy
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BeiOepHTe IpadQHK, YAOBIETBOPAKIIHHA IBYM YCIIOBHAM ut
X . \
flx)>0, f(x)>0: N
. .
a)
iy
T
o
.-'/
|'
6)
m
T
14.
3
B)
ut
&€
/./"
)
VCTaHOBHTE COOTBETCTBHE MEKIY HHIETPAIOM H ero Ha3BaHHEM:
a) HeompenenéHHEIH HHTETpal
ff e sinydrdy, D — miockas obaacts
Y 6) OmnpenenEHHBIH HHTETpall
15.
8) JIBOHHOH HHTerpan
I) HecoGcTReHHBIH HHTETPAI
IepBOTO pofa
IIpH BEITHCIIEHHH HeCOOCTBEHHBIX HHTETPATOB MTOTyIeHbl PE3YIBTATHL: a) a)uo6)
1 +0a
a) f file)dr =0 0) f fa(z)de = oo
) mh[) ) ) 2() 6) 6)uE)
16. B) [J’g(.?t)d.r =5 r) f_f'_l[.}‘)rh.‘ =0
e E.] B) B)HT)
KakHe H3 TaHHBIX HHTETPATIOB CXOOATCA?
I) I)Ha)
CpenH DaHHBIX JH((epeHIHATLHEIX YpaBHeHHH HaHIHTe THHeHHOS a) 20y + 22 +y2 =0
HEeOJHOPOJHOE YpaBHeHHE [IePBOT0 MOPAIKA.
5) (1+y2)dx +xydy =0
17. . — -
g) Y tycosy =sinz
gttt fr 2y —
n Y-y Y=
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18.

19.

20.

»

Nk

10.
11.

12.

13.
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O6mee pemerHe TH(epeHITHATEHOIO YPaBHEHHA y=—e+Cyz +Cy
f':"” =g a) ' }
HMeeT BHI! y=e*+Cix?+Cox+Cy
6)
B)
_F.E
Yy=—e"+ (-'L7 + Cox +
y=e*+Cx
r)
CpelH NpHBeIeHHBIX PAIOR YKa/XKHTe THCIOBOH pal i 1
a) ri=1 ne
(2301 I.r:?l.
5) =1 n+ ]-
- i (—l)”.t‘l‘!”
A @)
f .‘,_r.:;_‘.’:f.l'.'lil'.'
1_} } —y ?r{?'r?—l)
CpefH pHBEIEHHBIX PAIOB YKAKHTE CTENIEHHOH pAx %
,Zl n?
a)
S': 1
6) tn+ 1
§ CLran
o (2n)!
B)
i 1
il
r} n=1

9.1.2. IlepeyeHb IK3aMEeHALIMOHHBIX BONIPOCOB

. Onpenenenue onpenenurtens nopsaka n. Teopema Jlannaca o BBIYKUCICHUU OMPEACIUTENS

HopsiiKa n.

Ob6parnas matpuia. OnpeneneHue 1 BEIYUCICHUE.

Onpenenenne panra matpuilbl Teopema Kponekepa-Kamennu o COBMECTHOCTH CUCTEMBI
JIMHEUHBIX YPABHEHUM.

CBolicTBa pelIeHNI CUCTEMBbI IMHEHHBIX OJHOPOJHBIX YPaBHEHUIA.

CkasiipHOE U BEKTOPHOE MPOU3BECHHS BEKTOPOB.

CMelaHHOE ITPOU3BEIEHNE BEKTOPOB.

Omnpenenenue npexaena GyHKIUU B Touke Teopema o Impenese CyMMBbl, TPOU3BEICHUS H
YaCTHOTO JABYX (DYHKITHIA.

Omnpenenenue npousBogHoil ¢pynkiuu y = f (x). [IpaBuna auddepeHupoBanus CyMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKITHIA.

. Omnpenenenune npousBogHoi ¢pyHkuuu y = f (x). Teopema o nuddepeHIMpOBaHUN CIOKHON

byHKUIMN.

[TpaBuio Jlonurans packpeitust Heonpeaenaernnoctu "0/0".

Onpenenenne TOUku 3KcTpemyma pyHkmuu y = f (x). HeoOxonumoe ycnoBue 3KkcTpeMyMa
¢ynkuun y = f(x).

Omnpenenenne ToYkH dKcTpemyMma pynknuu y = f (x). JloctaTouHble yCIOBUS dKCTpeMyMa
¢ynkuun y = f(x).

Onpenenenue nepBooOpasnoit pynknun y = f (x). CBoiicTBa mepBooOpa3HbIX (QyHKIIUH
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y = f (x). Onpenenenue HEONpPEICICHHOTO HHTETpaa.

Onpenenenne onpeaeaeHHOro nurerpaina pynkauu y = f (x). @opmyna Herorona-JleliOuuma
BBIYHMCIICHHSI OTIPECIICHHOT0 nHTerpaia GpyHkuu y = f (X).

[TonsiTHE KOMIJIEKCHOTO 4Hncaa. JeHCcTBHS C KOMIUJIEKCHBIMU YHUCIIAaMU B alreOpandeckoi
dbopwme.

TpuronomeTrpuyeckas u nokasatesbHas (OpMbI KOMILUIEKCHOTO YUCIIa.

[Tonarue oObIKHOBEHHOTO AUGPEpPEeHINATIBHOTO YPaBHEHHUS MEPBOTO MOPAJIKA, PEIICHUS U
MHTerpaja 3toro ypaBHeHus. 3agava Komu nis nuddepeHnnaibHOro ypaBHEeHUsI IEPBOToO
MOpsIKA.

JIvHeiHbIe ypaBHEHHUSI MEPBOTO MOPSIKA.

Pemenve muHENHBIX ypaBHEHUH TTOPSJIKA N ¢ TOCTOSTHHBIMUA KO3 PUITMEHTaMH.

[Tonsitue yncnoBoro psaa. [Ipu3Haku aOCONMFOTHON CXOAMMOCTH YUCIOBOTO PAJIA.

[Tonsarue ¢yHKIMOHATBLHOrO psiAa. TeopemMbl O MOYIEHHOM MHTEIPUPOBAHUU U MOUYJIEHHOM
nuddepeHnpoBaHny PYHKITMOHAIBHOTO PsAZia C ICHCTBUTEIHHBIMH YJICHAMHU.

Crenennsie psasl. Teopema Abernss 06 001acTi CXOAMMOCTH CTETIEHHOTO Psija.

Psan Teuinopa. Pasnoxenue B psaa Teinopa dynknuit y = e*x, y=Inx,y = (1+x)"n (n -
JIEACTBUTEILHOE YHCIIO).

Onpenenenue IBOMHOTO MHTErpajia. Beryucienre BOMHOrO UHTErpaia B I€KapTOBOUM CUCTEME
KOOpJIMHAT.

[ToHsiTHE KPUBOJIMHENHOTO UHTETpaia 1-ro u 2-ro poaa.

9.1.3. IlpuMepHBIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 32JaHUI

Jluneiinas anreOpa (IeiicTBUS C MaTpULIAMH, PELICHUE CHCTEM JIMHEHHBIX YPaBHEHUH).
HccnenoBanue (GyHKIMNA U TOCTPOECHUE IPA(QUKOB.

Brruncnenue HeonpeIeeHHbIX HHTETPaIoB.

ITpuno>keHne onpeaeneHHbIX UHTETPAJIOB B TEOMETPUU.

Juddepenumanbable ypaBHEHUS.

Psan Teinopa u ero npuioKeHusl.

9.1.4. [IpuMepHBbIii NepeyeHb BONPOCOB /sl KOJUIOKBUYMA

JelicTBUA ¢ MaTpUIIAMH.

OrnpezienieHre U yCIOBHUE CYIIIECTBOBAHUE OOPATHOW MaTPHIIBI.

CBoliCTBa peIICHUN CUCTEMBI JIMHEHHBIX OJTHOPOJAHBIX YPaBHEHUH.
CkanspHoe Mpou3BeIeHHE BEKTOPOB.

YCIJIOBUS ApAJUIETbHOCTU U MEPIEHANKYISIPHOCTH MPSIMBIX Ha IUIOCKOCTH.

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

Panr matpunsl. PemeHne cucreM TUHEHHBIX YPABHEHUN.

CkassipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHUS BEKTOPOB.

Brrunciienue npeaenos.

Brruncnenue npon3BoAHbIX U Ju(depeHnanoB GyHKIMHA CKAISPHOTO apryMEHTa.
HuddepenumpoBanue GpyHKIUI BEKTOPHOTO apryMeHTa.

Brrunciienue HeonpeeIeHHbIX HHTETPAIOB.

[TpunoxeHue onpeaesieHHbIX HHTETPAJIOB B TEOMETPHH.

JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMHU.

Pemenue nuddepeHanbHbpIX ypaBHEHHH TEPBOTO MOPSIKA.

Pemenue nupdepeHHaNbHBIX YPaBHEHHH BBICIIMX MMOPSAJKOB C MOCTOSHHBIMHU
KO3 pHLIHEHTAMH.

. HccnenoBanue cXoIMMOCTH YUCIIOBBIX PSAJIOB.
. Panel Telinopa u ux NpUioXeHHUs.
. BpruncieHne qBOMHBIX HHTErPAIIOB.

9.1.6. IlpumepHbIii mepeYyeHb BOMPOCOB /IJIsl YCTHOTO onpoca / codece10BaHMs

. Onpenenenre MaTpUIlbl, IEMCTBUS C MATPULIAMH.
. Onpenenenre CUCTEMBI JIMHEWHBIX YPABHEHHI U €€ PEIICHUS.
. CxajisipHOoe 1 BEKTOPHOE IIPOU3BE/ICHUSI BEKTOPOB.
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4. Omnpenenenue npezaena GyHKIUU B Touke. Teopema o BHIYUCICHUH TPEICTIOB.
5. Onpenenenne MPOU3BOJHOW CKalsipHOW (GyHKOuMM B TOouke. IIpaBuiaa BeIYHCICHHSA
MIPOU3BOIHBIX.
6. OnpeneneHre YaCTHOM MPOU3BOTHON (PYHKIIMHA BEKTOPHOTO apTyMEHTa B TOYKE.
7. Onpenenenue onpeneneHHoro uaTerpana. ®opmyna Herotona-Jleiiouuna.
8. JlelicTBHS C KOMIUIEKCHBIMH YHCIIaMH B aJireOpandeckoit popme.
9. Ompenenenne nuddepeHnaIbHOT0 YpaBHEHHUs NIEPBOTO MOPSAAKA U €T0 pelieHus. 3ajada
Komm.
10. Onpenenenne GyHKIIMOHATHHOTO PsAJIa U €ro 00J1aCTH CXOIUMOCTH.
11. Onpenenenue CTENEHHOTO PsAJia U €ro 00J1aCTH CXOIUMOCTH.
12. TloHsiTHE NBOMHOTO MHTETpaja.

9.1.7. TeMbl NpaKTUYECKUX 3aTAHUI

1. Matpuusl u 1edcTBUS HaJ HUMU. Beruncienue onpenenurenein. O6parHas matpuua. Pemenune
MaTPUYHBIX YPaBHEHUII.

2. Panr marpunsl. Metron Kpamepa u meron I'aycca pemieHus cucTteM JMHEMHBIX ypaBHEHUH.
Pemenne cucrteM OAHOPOIHBIX JINHEWHBIX YPABHEHUM.

3. Brruucnenue npousBoAHbIX U quddepennuanos Gpynkuu. [Ipasuno Jlonurans.

4. UccnenoBanue (QyHKIMH Ha MOHOTOHHOCTH, IKCTpeMyM M Touku meperuba. ITomnoe
uccieioBaHie (GyHKIMU U IIOCTPOEHUE rpaduka.

5. BpluncineHue HeonpeaeIeHHbIX HHTErpasioB (BHECEHHE (PYHKIIMH MMoA 3HaK AuddepeHunana,

3aM€Ha NEPEMEHHON M MHTETPUPOBAHME MO yacTsAM). VHTerpupoBaHue palMOHAIbHBIX U

TPUTOHOMETPUYECKUX (PYHKLIUH.

Onpenenennblii uaterpan. @opmyna Heiotona-Jleitbnuna.

VYpaBHEHHs ¢ pa3AendolMMUCA NepeMeHHbIMU. OnHopoAHble ypaBHEHMs. JIMHElHbIE

YPaBHEHHSI.

8. Psan Teiinopa. [IpunoxxeHrue CTENEHHBIX PSAOB K MPUOJMKEHHOMY BBIYHCICHHIO 3HAUYCHHH
(YHKUIUH ¥ HHTETPAJIOB.

o

9.1.8. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

CkanspHoe Mpou3BeIeHUE BEKTOPOB.
BexTopHoe npousBeieHue BEKTOPOB.
PaznuuHble ypaBHEHHS TPSAMOM Ha IIOCKOCTH.
VYpaBHEHUS MIOCKOCTH.

DneMeHTapHble QYHKIUH, UX TpadUKH.
CBoiiCTBa 2JIEMEHTAPHBIX (PYHKITUH.

AR

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenamnoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

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

B nporecce n3ydeHuns: IUCUUIUIMHBI 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 CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE PAa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIAUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAEISAsS OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;
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— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U HUHBAJIHU/10B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX 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 (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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 pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33aJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [ Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI U BOCHIPUATHS HHDOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

CornacoeaHa Ha noptane Ne 72467 29



J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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