MMHHCTEPCTBO CEJIbCKOT'O XO31CTBA
POCCUNCKOU ®EJEPALINN
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEKJICHUE BBICIIIETO 00pa30BaHuUs
«Ilen3eHCcKni rOCyIapCTBEHHBIN arpapHbld YHUBEPCUTET

COI'JIACOBAHO YTBEPXKIAIO
[Ipencenarens METOOAUYECKOU Jexan
KOMUCCHH arpOHOMHUYECKOT0 (haKyIbTeTa arpOHOMHUYECKOTO (haKyJIbTeTa
= / ) 0. A. Trauyk %'//f‘ A. H. Apednen
«20» mas 2019 1. «0%» mag 2019 T.

PABOYASA TIPOT'PAMMA JUCHUIT/IMHBI

MATEMATHKA

HarmnpagieHue moarotoBku
35.03.01 JlIecnoe oeno

HanpaneHHOCTh (1Tpoduiib) TporpamMMbl

JecHnoe xo3saiicmeo

Kpanudukanms

«bakanasp»

dopMa 00ydeHHUs — OUHAasI, 3a04Has

Ilensza — 2019



Pabouas nporpamma cocrasiieHa Ha ocHoBaHUM DenepanbHOro rocyaapCTBEHHOroO 00pa-
30BaTEIBHOIO CTaHIapTa BBICIIETO0 0Opa30BaHus MO HAMIPABJICHUIO TOATOTOBKH

35.03.01 JlecHoe neno (ypoBeHb OakanaBpuaTa), yTBEPKIECHHOTO NpHUKa3oM MuHucrep-
cTBa 00pa3oBanus U Hayku Poccuiickoit @eaeparuu ot 26 utonst 2017 r. Ne 706 ¢ yuetom
npodeccnoHanbHOro cTanaapTa «MHxeHep 1o JIeCOnoab30BaHUIOY, YTBEPKACHHOTO MPH-
Ka30M MuHHCTEpCTBa Tpyna U coranbHor 3amuThl PO ot 30 aBrycra 2018 r. Ne 566H.

CocraBurens paboyeil mporpaMMsl:

CTapIIMM IPET01aBaTEND H. A. KpuBomeesa

Penensenr:

. /
ot /’ B. A. OBTOB

K. T. H., JOLICHT /

Pabouas mporpamMmma paccMoTpeHa u 0J00peHa Ha 3acenanuu kadenpol «Du-
3MKa U MaTEMaTUKa»
«06» mas 2019 rona, mpotokois Ne Sa.

3aBenyronui kadenpoii:
W,

K. T. H., JIOLICHT . H. M. CemuxoBa

PaGouast mporpamma paccMoTpeHa u oJjo0peHa Ha 3aceJaHui METOIUYECKON KOMUC-
cuu arpoHomuueckoro (axynprera «20» mast 2019 rona, mporoxosn Ne 11.

[Ipencenarenb METOIMYECKON KOMUCCHM:

K. C. X. H., IOLIEHT O. A. Tkauyk



PEIIEH3UA

Ha pabouyIo MPorpamMMy AUCHUILTUHBI «MaTteMaTuka
JUTS 00YYarOIIUXCs IO HAIPaBIEHUIO OATOTOBKU 35.03.01 Jlechoe oeno
HaIPaBJICHHOCTH (MPO(UIIb) MPOrpaMMBbI «JlecHoe X0341icmeo»

B peunensupyemoil paboueit mporpamMme MpeAcTaBiIeHbl yueOHO-METoIuYe-
CKH€ MaTepHalibl, HEOOXOIUMBIE JJIsl OpraHU3alMKi y4eOHOro Mmpolecca no AUCIH-
wiHe «MaTtemaThkay A 00yJaroumxcs MepBOro Kypca arpoHOMHUYECKOro Qa-
KyJbTETa MO HAIPaBJICHUIO NOArOTOBKHU 35.03.01 Jlecnoe Oeno, HanpaBIEHHOCTh
(mpoduis) mporpaMMmel «/IecHoe X03Ucmeo.

Padouas nmporpamma pa3pa0doTaHa B COOTBETCTBHH C (peiepaibHbIM TOCY-
JApCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM BBHICHIETO OOpa3oBaHus - Oaka-
JaBpuaT 1o HarpasieHuto nojarotoBku 35.03.01 Jlecnoe oeno, yTBEepX)AeHHBIM
npukazom Munoopuayku Poccun Ne 706 ot 26.07.2017.

[Iporpamma coiepKuT Bce CTPYKTYPHBIE 3JIEMEHTBI, IPEyCMOTPEHHBIE JIO-
kanbHbIMH HOpMaTUBHBIMU akTamMu PI'BOY BO llensenckunit 'AY, paccmoTpena
U YTBEp K/JEeHa Ha 3aceaHuu Kadenpsl « Pu3nKa U MaTEMaTUKa.

B nenom penenzupyemast pabouasi mporpamma yaoBIE€TBOPSET TpeOOBaHUAM
®I'OC BO — 6akanaBpuaT Mo HampaBlIeHUIO TOAroToBKU 35.03.01 Jlecnoe deno, u
jokanbHbiM HOpMaTUBHBIM akTam ®I'BOY BO Ilenszenckuit TAY u mMoxeTr ObITH
UCIOJIb30BaHa B y4eOHOM MpoIiecce.

Penenzenr

K. T. H., JIOIICHT /7 B. A. OBTOB



BBIIIMCKA

N3 nporokomna Ne Sa
3aceoanus kagheopvl uU3UKU U MAMEMAMUKU
DI'BOY BO llenzenckuu I'AY
om «06» mas 2019 200a
Ilpucymcmeosanu: 1. CemuxoBa H.M. — 3aB. kadenpoi, K.T.H., TOIECHT;

2. Corypenko A.Jl. — K.T.H., JIOLICHT;
3. I[lonukanoB A.B. — K.T.H., JIOIICHT;
4. llymaeB B.B. — K.T.H., TO1IEHT;
5. boOb1eB A. . — cT. mpenogaBarTessp;
6. BompankoB M.U., k.T.H., JOIICHT;
7. Mokiianuaa M.A. — CT. iperno/iaBatesb;
8. KpuBomeera H.A. - cT. mpenoaBaTesns.

Cnywanu: crapuero npenojasareinsi Kpusomeesy H. A., koTopas npencra-
BUJIA HA YTBEPKJEHUE U COrIacOBaHUE padOUyIo MporpaMMy IUCHMILIMHBI «Mate-
MaTHKa», pa3pabOTaHHYI0 B COOTBETCTBUU C (heJepajbHbIM IT'OCYJapCTBEHHBIM 00-
pa3oBaTENIbHBIM CTaHIAPTOM BBICIIEr0 00pa3oBaHus - OakajdaBpuar IO HarpabJe-
Huto noarotosku 35.03.01 JlecHoe aerno, yTBepkKACHHBIM TpHUKa3oM MuHOOpHayKU
Poccum 26.07.2017. Ne 706.

Boicmynuau: CemuxoBa H.M.., koTopast otmMeTuia, 4ro padboyast mporpamMma
JTUCIUTUINHBL «MaTeMaTrKay COCTaBJieHa B COOTBETCTBUU C JIOKAJIBHBIMUA HOpMa-
tuBHbIMU akTamMu OT'BOY BO Ilen3enckuii I'AY u ocHOBHOM npodeccuoHaTbHON
o0Opa3oBaTeIbLHOM TPOrpPaMMOii BRICIIIETO0 00Opa30BaHUs — MPOrpaMMOi OaKaiaBpu-
ata Harmpasienus noaroroBku 35.03.01 Jlecnoe nerno.

Ilocmanogunu: yrBepIuTh pabouyr0 MpOrpaMMy JUCHUILIMHBI «Marema-
TUKa» g 00ydarommxcs 1no HamnpasieHuto noarotoBku 35.03.01 Jlecnoe nerno,
HaIpaBJICHHOCTH (MIPOQHIIH) IporpaMMsbl «JlecHOE X03IICTBOY.

T'onocosanu: «3a» — CAHUHOI'JIACHO.

7V
{ s
~ N
% ! &

3aB. kadeapoii H.M. CemukoBa



Brinucka u3 nmpotokosna Ne 11

3acelaHrs METOJUYECKON KOMUCCUU arpOHOMHYECKOr0 (paKyiIbTeTa

ot 20 mas 2019 r.

[IpucyrcrBoBasn wieHbl MeToaudeckoil komuccuu: O.A. Tkauyk — npence-
natenb, dieHbl komuccuu: A.H. Apednes, A.B. JlsanenOypckas, H.IT. Yekaes,
A.IO. Ky3nenos, C.B. boromasos, B.A. I'ymmuna, B.B. Komenses.

IloBecTka qHA

Bonpoc 2. Paccmorpenue pabodeil mporpamMmbsl JUCUMILIMHBL «MaTtema-
TUKa», pa3pabOTaHHOUN B COOTBETCTBUHU C (perepaibHbIM TOCYAAPCTBEHHBIM 00Opa-
30BaTEJIbHBIM CTaHJIaPTOM BbICIIEI0 00pa3oBaHUs - OaKaiaBpUaT MO HAIIPABIICHUIO

noarotoBku 35.03.01 JlecHoe neno, yTBep kK I€HHBIM IpuKka3zoM MuHoOpHayku Poc-
cum ot 26.07.2017. Ne 699.

Caymamn: Tkauyk O.A., KoTOopas mpeacTaBmwia pabo4yyro MporpaMmy Juc-
HUIUTMHBL  «MatemaTukay Juisi 00ydYarolIuXcsi MO HampaBJIEHUIO MOJATOTOBKHU
35.03.01 Jlecnoe nmeno, HampaBlIeHHOCTh (Mpoduik) mporpamMmbl «JlecHoe X03sii-
CTBO».

IHocranoBuWiIN: yTBEpAUTH pabOUyr0 MpPOrpaMMy IMCUUILIMHBI «MaTtema-
THKa».

[Ipencenarens METOIUYECKOM KOMUCCUU
arpoHOMHUYECKOTO0 (haKyJbTeTa, o

K. C.-X. HAYK, JIOUEHT. .............. O.A.Tkauyk



JIMCT perucrpauyvu n3MeHeHHUl U TONMOJHEeHU K pado4yeil mporpamMmme

AUCHUILINHBI «MaTteMaTuka» (pedaxkyus om 1.09.2020)

Hara, Ne mpoTto-

Hara, Ne N
KOJIa, BU3a Mpe/I- C kakout
Ne N3menenus u IIPOTOKOIIA,
Paznen celaresns METo- JIaThl BBO-
/i JOTIOJTHEHUS BH3a 33aB. .
. | Iu4ecKoi KoMuc- TSITCS
Kadenpotii
cumn
®donn 6 «MeTtoauueckue MaTepu- | MPOTOKOJI MPOTOKOJI 08.04.2020r.
OIICHOY- | aJibl, OMPEACIISIONNEe Tpo-
HBIX ue):[;fpm pOI_[eHI/IBaHI/ISI 3§a Ne 9A or Ne 8a or
. . 18.03.2020 8.04.2020
CPEICTB | HHMii, YMEHUH, HABBHIKOB H
(1K) omnbITa AEATEIHLHOCTH, bea)
XapaKkTEPU3YIOUIUX  OTallbl A
b
(dbopMUpOBaHHST KOMIICTCH-
LM TOMOJHUTH OApPA3Ae- s
JIAMH «IIPOIIEAYpa U KPUTE- =7
pUU OLICHKH 3HAHUU U yMe-
HUA TpU TEKyIIeM KOH-
TPOJIE YCIIEBAEMOCTH C MPH-
1 MEHEHUEM  DIJIEKTPOHHOTO

oOyueHuss U JUCTAHIUOH-
HBIX 00pa30BaTEIbHBIX TEX-
Hosnoruii» u «lIpouenypa u
KpUTEpPUU OLIEHKHU 3HAaHUH U
YMEHUH TpPHU MPOMEXKYTOU-
HOW aTTecTaluy C IpuMe-
HEHUEM DJIEKTPOHHOTO 00Y-
YEHUS] U JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX  TEXHO-
noruii B ¢popme 3adera, 3a-
IIUTBl KYpCOBOM paboTHI,
JK3aMEHa




JIMCT perucrpanuu M3MeHeHU U I0NOJIHeHU K pado4eid mporpamMmme

AUCHUILINHBI «MaTteMaTuka» (pedaxkyus om 1.09.2020)

Hara, Ne ipo-
Ilara, Ne ’ P .
Ne TOKOJa, BU3a C xakoi
N3menenus u [IPOTOKOA,
i/ Paznen npenceaarens | AaThl BBO-
JIOTIOTHCHUS BH3a 3aB. .
i . | MeToguveckou TSITCS
Kadenpoit
KOMHCCUU
9 YVuebHo-meTO- | HoBas pemakius TabIuIsI 24.08.2020 Ne 11 ot 1.09.2020
nudeckoe U uH- | 9.2.1 «Ilepeuens pecypcoB | T. [Ipotoxon| 25.08.2020 r.
1 | dpopmammonnoe | MHPOPMALMOHHO-TEIEKOM- NelO
o — i
obecrieyeHne MYHUKAITAOHHOW CETH «UH- Bz
JUCLUIIINHBI TEPHET» Lj‘; / ’
HoBas penakuus TaOIUIbI
9.2.2 «lepeuenp coBpe-
MEHHBIX TPO(eCcCHOHATb-
2 HBIX 0a3 JaHHBIX U UH)OP-
MAI[MOHHBIX  CIPAaBOYHBIX
CUCTEM» C YY€TOM H3MECHE-
HUW PEKBU3UTA JOTrOBOPa
10 Martepu- | HoBass pemakiys TaOIUIbI
anpHO-TexHuue- | 10.1  «MarepuanbHO-TeX-
ckas 0a3a, He0O- | HHYEeCKOe obecrnieucHue
5 | XomMMas  And | IMCLMIUIMHBD B 4aCTH CO-
OCYIIIECTBIIEHUS | CTaBa JUIIEH3MOHHOTO MPO-
o0Opa3oBaTenb- | TpaMMHOTO OOecreueHus: u

HOTO Ipoliecca
10 AUCITUIIJIINHE

PEKBU3HUTOB IOJTBEPKIAAL0-
IIUX JTOKYMEHTOB




AMCHUILUIHHBI «MaTeMaTuka» (pedaxkyusn 1.09.2021)

JIMCT perncrpanuu M3MeHeHU U TONOJHEeHU K padoyeid mporpamMmme

Ne Pa3nen 3menenus u nOmoOIHEHUS Hara, Neo Jara, Ne C kakoiu
n/ MIPOTOKOJIA, | MPOTOKOJIA, | JaThl BBO-
i BM3a 3aB. | BH3a Mpece- JSTCS
kadenpoil | marens mMeTo-
OUYECKOU
KOMHUCCUU
HoBas penmakumst tabmumsl | 25.08.2021 | 30.08.2021, | 01.09.2021
9.2.2 «llepeueHb COBpeMEH- Ne 9
9 VYyebHO-Me- P p MPOTOKOJI
HBIX MPOodeCCHOHANTBHBIX 0a3
TOINYECKOE U NelO >
1 JAHHBIX U MTHPOPMAITMOHHBIX 3z,
nH(popMaIuoH- 2
CIIPaBOYHBIX CHCTEM» C yue- s
Hoe obecneye- . A )
TOM HW3MEHEHHH COcCTaBa CHe
HUE TUCIIH- A
anekTponHbix CIIC u conep-
TUTUHBI .
JKaHUS OPUIMAIBHON CTaTH-
cruku Poccrar u Ilensacrar
10 Marepu- | HoBas penmakmmst tabmumsr | 25.08.2021 | 30.08.2021, | 01.09.2021
anpHO-TexHuue- | 10.1 «MarepuanbHO-TeXHU- Ne 9
IIPOTOKOI
ckas 0Oasa, He- | yeckoe oOecreueHue IHUCILH- Nel0
o —
5 oOxomumasi JUisl | TUIMHBD) B YaCTH COCTaBa JU- B .
OCYIIECTBJICHUS | LICH3UOHHOTO MPOrPAMMHOTO ) )
oOpasoBareiib- | 00CCTIICUCHHSI U PEKBU3HMTOB r/_':fl-l’(j/"J
HOTO TIpoliecca | MOATBEPKIAIOIINX JOKYMEH-
M0 TUCIUIUIMHE | TOB
25.08.2021 | 30.08.2021, | 01.09.2021
Ne 9
®onx - omeHot- Peniensus npodunsHoro cre PR OROT
3 | HBIX  CpencTB " P NelO -
[UATNCTa 4
(ctp.2) :
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AMCHUIUIHHBI «MaTeMaTuka» (pedaxkyusn 1.09.2022)

JIMCT perncrpanuu M3MeHeHUl U TONMOJHEeHU K pado4yeid mporpamMmme

Ne Paznen 3menenus u nOmoOIHEHUS Hara, Neo Jara, Ne C kakoiu
n/ MPOTOKOJIa, | TPOTOKOIA, | JaThl BBO-
I BM3a 3aB. | BH3a IIpejce- JATCS
Kadeapon | maresns MeTo-
OUYECKOU
KOMHUCCHUH
29.08.2022 | 29.08.2022, | 01.09.2022
Ne 7
9.2. Ilepeuens uupoOpMaIu- HIPOTOKOJ
OHHBIX TEXHOJIOTHH, HCITOJIb- Nel4 7
9 VYwueOHO-Me- | 3yeMbIX IIPU OCYIIECTBIIEC- = =
TOAMYECKOE W | HUM 00pa30BaTeIbLHOTO IIPO- rfu; / /
1 nH(pOpMaIMOH- | mecca Mo AUCIUILIMHE, i
HOe oOecrede- | BKIIOYas EPEUYCHb MPO-
HHE JUCIIH- | TPAMMHOTO OOecIieueHus U
IIMHEI MH(POPMAIIMOHHBIX CITPABOY-
HBIX cucTeM (Tadauusl 9.2.1,
9.2.2)
10 Marepu- | HoBass pemakmus Ttabmuisr | 29.08.2022 29.08.2022 | 01.09.2022
anpHO-TexHuue- | 10.1 «MarepuanbHO-TEXHU-
ckas 0a3a, He- | yeckoe oOecrneueHue IHMCIU- TpoTOKOT Ne'7
2 00xoauMasi I | IJTUHBD» B YaCTH COCTaBa JIU- Nel4 —
OCYLIECTBJIEHUS | LICH3MOHHOTO IPOTrPaMMHOTO : A 2z 4
COd iy

o0Opa3oBaTelb-
HOTO Tpolecca
10 JTUCHUITJINHE

obecneucHUs U PCKBU3UTOB
MMOATBCPIKAAIOIINX JOKYMCH-
TOB
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JIMCT perncrpanuu M3MeHEeHUI U TONOJHEeHU K pado4eid mporpamMmme

AACHUIINHBI «MaTtemaTuka» (pedakuyus 1.09.2023)

Ne Paznen W3menenus u nononuenus | [ara, Ne | lata, Ne mpo-| C kaxoit
n/m MPOTOKOJIA,| TOKOJA, BU3a | 1aThl BBO-
BU3a 3aB. |MpEACeNaTeNisi| MAsITCs
kKadeapoi [MeToIMIecKou
KOMHUCCUH
1 9. YuebHo- Homast pemakmus  tabmuiel]29.08.2023| 28.08.2023, |01.09.2023
meroandeckoe  [9.2.1 - Ilepeuens pecypcoB uH-| [IpoTokomn No 8
u nHpOopMarmonHoe [(popMarmoHHO-TeIeKOMMYHH-|  Nel2
obOecrieueHrne  [KaMOHHOU ceTH «HTepHeT. g - P
TUCIUILINHEL HoBast pemakmusi  TaOJIUIIBI i {;/ / 7
0.2.2 - [lepeuyens undopmaru- i
OHHBIX TEXHOJIOTHH (TIepeueHb
COBPEMEHHBIX npocgeccro-
HaIbHBIX 0a3 MaHHBIX W WH-
(hOpMaIlMOHHBIX CIIPABOYHBIX
CUCTEM), HCIIOJIb3YEMBIX IIpHU
OCYIIECTBICHUH  0Opa3oBa-
TEJIHLHOTO MpoIiecca Mo TUCIHU-
[UIMHE C y4eTOM H3MEHEHUS
CcoAEepKaHUs CANTOB
2 [10. MarepuanbHo-HoBass pemakumst Tabnuiel29.08.2023| 28.08.2023, [01.09.2023
rexHuueckas  06a3a,l0.1 «MarepuanbHo-TexHuue-| [Iporoxon Ne8
HeoOxouMast uisickoe  obecrieyenne  guciu-  Nel2

OCYIIECTBJICHUSI 00-
pa30BaTEIbHOTO IPO-
mecca

TUTMHBD» B YacTH COCTaBa JIH-
[IEH3UOHHOTO TPOrPaMMHOI0
oOecrieueHnss M PEKBU3HUTOB
MOJITBEPKTAIOUINX JOKYMEH-
TOB




JIMCT perucrpanuu M3MeHEeHU U TONMOJHEeHU K pado4yeid mporpamMmme

AUCHUILIMHBI «MatemaTuka» (pedaxyus 1.09.2024)

Ne Paznen Nsmenenus u nononnenust | Jara, Ne |Jlarta, Ne mpo-| C kakoi
n/m MPOTOKOJIA,| TOKOJIA, BU3a | JaThl BBO-
BM3a 3aB. |MpeaceaaTeisi| JATCs
Kadenpoii MeToInIeCKOM

KOMHUCCHHA
1 9. YyebOHo- HoBass pemakuus Tabmmipl26.08.2024| 27.08.2024, [01.09.2024
metogudeckoe  [9.2.2 - Ilepeuens undopmanu-| [lpotokon Ne 7

1 nH()OpPMAITMOHHOE (OHHBIX TeXHOJorul (epedens, NelO
o0ecriedyeHne  |COBPEMEHHBIX  Mpodeccro-
JTUCIUTUIMHBL  |[HaJbHBIX 0a3 JaHHBIX U WH- ¢

(DOPMALIMOHHBIX CIPABOYHBIX| -

CHCTEM), HCIIOJIb3YEMbIX IpH

OCYyILIECTBJIEHUH  oOpa3oBa-

TEJIBHOTO MPOLIECcca MO TUCIH-

[UIMHE C y4YeTOM H3MEHEHUS]

COJICpKaHUs CATOB




JIMCT perncrpanuu M3MeHEeHU U TOMOJHEeHU K pado4yeid mporpamMmme

AMCHUIUTHHBI «MaTemaTuka» (pedaxuyus om 01.09.2025)

Ne Pasznen N3menenns [Hara, Ne | Jlara, Ne npo- C kaxoi
n/n U JIOTIOJTHEHUS poTO- TOKOJIa, BU3a | [JaThl BBO-
KOJIa, npejaceaaTens asITCS
BHU32 3aB. MeToAnYe-
kadeapoil | CcKoil KoMuC-
CHH
1 9. Yuebno-me- | 9.2. Ilepeuens un- | Ilportokon IIpotokon | 01.09.2025
TOAMYECKOEe U | (hOpMAITMOHHBIX Ne 7 ot No 12 ot
uHpopmanu- texHonoruil, uc- | 29.08.2025 | 29.08.2025
OHHOE o0ecre- | MOJIb3yeMbIX IIPH 7

YyeHUe TUCIH-
IJIMHBI

OCYIIIECTBIICHUU
obOpasoBarelb-
HOTO TIpoIiecca 1o
JCIIUTUTHHE,
BKJTFOYAsI TIepe-
YeHb IPOrpaMM-
HOro obecrneye-
HUs 1 nH(pOpMma-
IMOHHBIX CITpa-
BOYHBIX CUCTEM
(Tabmuna 9.2.2)

[




1 EJIb ¥ 3AJAYN JTUCHUTIINHBI

Heab nucuunianHbl — GOPMUPOBAHUE Y CTYICHTOB CUCTEMbI 3HAHUMN U HABbI-
KOB JIJIsl pEIICHUS 3a/1a4, CBI3aHHBIX C MCTOJIb30BAaHINEM MaTEMATHUKH B MPOQecCcu-
OHAJIbHOM JIESATCIILHOCTH.

3agaum JUCHUILINHBI:

- ¢opMUPOBaHNE CHCTEMbl OCHOBHBIX TMOHATHHA M METOJOB JIMHEHHOHN aj-
reOpbl, aHATUTUYECKOM TeOMeTpUU, MaTEeMaTHYECKOT0 aHaInu3a U TEOPUU BEPOST-
HOCTEH;

- hopMUpOBaHUE YMEHUSI IPUMEHATh MAaTEMAaTUUECKHUE METO/IbI 1T PEIICHUS
3a/1a4 B Mpo(ecCHOHATBHOM IS TEILHOCTH.

2 IEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUA
O IMCHUIIVIMHE, COOTHECEHHBLIX C IINTAHUPYEMbBIMU
PE3YJIbTATAMUM OCBOEHUS OBPA30OBATEJIBHOM
IHPOI'PAMMBbI

Jucuuminna «MaTtemaTrkay HampaBieHa Ha (popMmupoBanue oobiienpodec-
CHOHAJIbHON KOMIICTCHIIUH:

OIIK-1: CriocobeH pemath TUIIOBBIE 3a1a4u MTPOPECCUOHAIBHOM IeITeIbHO-
CTH Ha OCHOBE 3HAHUW OCHOBHBIX 3aKOHOB MaTEeMaTHYECKUX, €CTECTBEHHOHAYYHBIX
1 o01enpodecCHOHaTBHBIX TUCIUIUINH C MPUMEHEHUEM UH(POPMAIMOHHO-KOMMY-
HUKAIIMOHHBIX TE€XHOJIOTH.

NHaukaTopsl U 1ECKPUNITOPHI YACTH COOTBETCTBYIONIEH KOMIIETEHINH, (HOp-
MUPYEMOU B MIPOIIECCEe U3YUYCHUS JUCIUIUTMHBI « MaTemMaThkay, OlleHUBAIOTCS TpU
MTOMOIIIY OTICHOYHBIX CPEICTB, MPUBEICHHBIX B Ta0uIe 2.1.



Tabauya 2.1- I[nanupyemvie pesyromamsl 00yuenus no oucyuniune «Mamemamuray uHOUKAmMopsvl 00CMUNICEHUSI KOMNe-

menyuit, OIIK-1, nepeuenv oyenounvix cpedcma

HHE OCHOBHBIX 3aKO-
HOB MaTEMaTHYECKHX
U €CTECTBEHHBIX HayK,
HEOOXOIUMBIX IS pe-
[IEHHs TUITOBBIX 3a/1a4
npodeccnoHaTBEHOM
JEATeIbHOCTH

OCHOBHBIC IIOHATUS U Me-
TOABl JIMHEHHOW ayreOpsl,
AHAJTUTUYECKOW TeOMeTpuH,
MaTeMaTHYECKOro aHaju3a,
TEOPHH BEPOSTHOCTEH

Y2(U-Lork-1)

YMeTn:

MPUMEHSATH MaTeMaTHye-
CKHEC METOObI IJIA pGHIGHI/Iﬂ
3a1a4 B npodeccruoHanbHON
JIESITENLHOCTH

B2(U-1omnk-1)

Bmaners:

OCHOBHBIMM METOJaMH JIH-
HelHOW anreOphl, Marema-
TAYECKOTO0 aHalIu3a U Teo-
pUU BEPOATHOCTEH Uil pe-
HIeHHsl 3a7a4 B Mpodeccro-
HaJIbHOM NIeATEIIHHOCTH

Nenn | Kog wnaukaropa | Haumenosanue muau- | Kox mranupyemoro pe- | Ilnmanupyemsle pesynbrarsl | HaumeHOBaHME OLICHOYHBIX
JOCTHKEHUsT 00- | KaTopa  JTIOCTMXKEHUs | 3yJbTaTa o0ydeHHsI o0yuyeHus CPEICTB
enpodeccro- obmenpodeccuoHab-
HaJbHOM KOMIIE- | HOM KOMIIETEHLIUU
TEHIUU
1 N-lomnk-1 Hemounctpupyer 3ua- | 32(M1d-1lomk-1) 3HaTh:

NunuBunyanbHble  3a]a-
HUS IS pacuyeTHO-rpadu-
YeCKOM paboThl, 3aJaHUs
TECTOB, 3a/IaHUs JIJIs1 KOH-
TPOJBHBIX  paboT, BO-
NpOCHl U 3a/laHus K dK3a-
MEHY




I1aHa, OoImrupacTCda Ha 3HAHMWA, ITIOJTYYCHHBIC ITPHU OCBOCHHUU JVCHUITIINH O6HICFO CpeaHero 00-
pa30BaHUA (MaTGMaTI/IKa); SIBIISIETCSI OCHOBOM I U3YUCHUS NUCHTUTLIINH (((DH?)I/IKa», «Jlecnas

3SMECTO JUCHMIIJIMHBI B CTPYKTYPE

INPOI'PAMMbI BAKAJIABPUATA

Jucrunmaa «MaTemaTukay OTHOCUTCS K 00s3aTeNibHOM dactu bioka 1 yueOGHOTO

OMOMETPHS».

4 OBBEM U CTPYKTYPA JUCHUIIVINHBI

OO6u1ast TpyI0EMKOCTh JUCHUIUIUHBI «MaTteMaThuka» COCTaBIAET 4 3a4€THBIC €/11-
HupB! uin 144 9. (tabmuma 4.1).

Tabnuya 4.1 — Pacnpeoenenue obueii mpyooemkocmu OUCYUNTUHBL

mukay» no gopmam u euoam yuebroti pabomul (1 cemecmp)

VYcnoBHOE Tpynoé€mMKkocTs, 4/3.¢.
Ne | ®opwma u Bux yueOHOI pa- | 0003HAUECHUE ouHas popma 3a04Hast popma
n/m 60ThI 1o yueob- o0y4deHus o0yueHus
HOMY IIJIaHy (1 cemectp) (1 kypc, 1 ceccus)
1 KoHnrakTHas paboTa — Bcero Kzzlz:IKT 57.25/1,59 17.25/0 48
1.1 | Jlekuun Jlex 18/0,5 6/0,17
1.2 | CemuHapHI ¥ IPAKTHYECKUE IIp 36/1.0 8/0,22
3aHATHS
1.3 | JJaboparopHbie pabOThI JIab
1.4 | Tekymue KOHCYTbTAIIHH, KT
PYKOBOJICTBO M KOHCYJIbTA- 0.9/0.025 0.9/0.025
LIUU KYPCOBBIX paboT (Kyp- R B
COBBIX IPOEKTOB)
1.5 | Cnayva 3ayera (3auéra ¢ K3
OIICHKOM ), 3aII1Ta KypCo-
BOI1 paboTHI (KypcOBOTO i )
IIPOEKTa)
1.7 | Ilpensk3amMeHaIIOHHBIE KIID
KOHCYJIbTAIMH IO JTUCIIU- 2/0,05 2/0,055
TUTHHE
1.8 | Chgaya sk3aMeHa KD 0,35/0,01 0,35/0,01
2 O6m1/1171V06LeM camMocCTosI- 86,8/2.4 126.75/3.52
TEJIbHOM PaboThI
2.1 | CamocrosTenbHas paboTa CP 53,1/1,48 117,75/3,27
2.2 | KoHTpoJb (CaMOCTOSTENb- KonTpons
HAas MOATOTOBKA K C/Ia4e K- 33,7/0,94 9/0,25
3aMeHa)
Bcero 144/4 144/4

dopmMa MPOMEKYTOYHOM aTTECTALUM:
1o 04HO# opme 00yueHHsI — IK3aMeH, | cemecTp.

110 32049HOI (popme 00yUeHHs — SK3aMeH, | Kypc, 3MMHSISI CECCHSL.

«Mamema-




5 COAEP)KAHUE JUCHMUIIIAHBI

5.1 HaumeHnoBanue pa3acjgaoB ITMCHUIIINHBI 1 UX COACPKAHUC

Tabnuya 5.1 — Haumenosanue pazoenos oucyuniunst « Mamemamuxka» u ux cooep-
JHcanue

Ne | Haumenosa- Coneprxanue pasjena Kon miannpye-
/Il | HUe pa3zaena MOTO0 pe3ynbTara
JUCHUITIINHBI 06yquI/1;1

1 2 3 4

1.1 Onpenenurenu. CBolicTBa ONpeAETUTENEH.
Jluneiinas an- | 1.2. Matpuisl. Oneparuu Hag marpuiiamu. O6pataas | 32(MJ1-1 onk-1)

re0pa ¥ aHaaM, MaTpHMIA. Y2(U-1 onk-1)
tudeckast reo- | 1.3. CucteMmsl muHelHbIX ypaBHeHui. ®opmyinel Kpa- | B2 (M-1 onk-1)
METpHSI. Mepa. Meron ["aycca.

1.4. BekTopsl. JInHeitHbIe onepaniu HajJl BEKTOPaMU.
CkansipHo€e MpOU3BEICHUE BEKTOPOB.

1.4. OcHOBHBIE 32/1a41 AHATUTUYECKOM T€OMETPUH HA
MJIOCKOCTH. YpaBHeHHE JduHUU. [IpsimMas Ha TI0CKO-

CTH.

Matemaruue- 2.1 ®ynkuus, obmactb ompeneneHusi. CriocoOs!

CKkuif aHamM3 | 3amanus Qynkiuu. OcHoBHbIC 3neMeHTapubie GyHk- | 32(MI-1 onk-1)
. CriokHast GyHKIHS. Y2(M -1 onx-1)

2.2 Tlpenen nocnenoBarensHocTh. [Ipenen dyuk- | B2 (M/-1 onk-1)
MU B TOYKe M Ha OeckoHeuyHOCTH. OJIHOCTOPOHHUE
npezensl. beckoHeuHo Masble 1 GECKOHEYHO OOJbLINe
¢yukuun. Teopembl o npenenax. PackpsiTue Heomnpe-
JIEJIEHHOCTEW. 3aMeuaTelIbHbIE IPEACIIBI.

2.3 HemnpepwsiBHOCTh GyHKIUU. TOYKHM pa3peiBa.
CoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTPE3KE.

2.4 TlpowsBognas ¢yHkimH. ['eomeTpuyecKkuii u
MEXAHUYECKUI CMBICI IPOU3BOAHOM. [Ipumepsl uHTEp-
IpeTalry MPoru3BOIHON B OMOJIOrMN Y paBHEHUE Kaca-
TesbHOM K rpaduky dynkiun. AunddepennupyemMocts
¢byHKIMH, €€ CBSA3b ¢ HenpepbIBHOCTHIO. [IpaBuna qud-
¢epentupoBanus. Tabnuua npon3BoaHbIX. [Iponssoa-
HbIE BBICIIUX TTOpAKOB. uddepenmman GyHkium.

2.5 IlpumeHeHue NPOU3BOJHON K HCCIEIOBAHUIO
¢bysakuu. Bo3pactanue (yoriBanue) ¢pynkiuu. Heo0-
XOZMMO€ yCIIOBHE Bo3pacTaHus (YObIBaHMs) GYHKIIMU.
JHloctaTouyHoe yciioBue Bo3pacTaHus (yObIBaHMS)
¢ynkuuu. JxerpemyM pynkun. Heodxomaumoe ycio-
BHUE HKcTpemMyMa (QYHKIUMU B Touke. JlocTaTOuHBIE
yCJIOBUA dKcTpeMyMa (GpyHKUIUHU B Touke. [Ipumenenune
TEOPUH JIKCTpeMyMa (PYHKIIMKM OJHOW TEPEMEHHOUN K
3aJa4aM  CEIbCKOXO3SIMCTBEHHOTO  IIPOM3BOJCTBA.
Haubonbiiee 1 HauMeHbllee 3HaUeHHE (DYHKLIMU Ha
otpeske. Brimyknocts rpaduka ¢pynkuuu. JlocraTtou-
HO€ YCJOBHE BBINYKJIOCTU rpaduka @ynkuuu. Touku




neperuba. /locratrounoe ycioBue neperuda rpadpuka
(yHKIIMH B TOUKE.

2.6 TlepBooOpasnas ¢ynkuuu. HeompeneneHHbIH
WHTETpaJl ¥ €ro cBoWcTBa. Tabiuila WHTErpasoB. 3a-
MEHa [EPEMEHHON U UHTETPUPOBAHUE 10 YACTSAM B He-
OTpeieIEHHOM MHTErpae.

2.7 IlonsTHE ONpEAETICHHOTO UHTETpaa, ero reo-
METPUYECKUI CMBICI U cBoiicTBa. Popmyna HeroToHa-
JleiiOHua. 3aMeHa IepeMEHHON U MHTETPUPOBAHHE 110
yacTaM B OMmpejelieHHOM wuHTerpaine. [lpunoxenus
OIIpeJIeIEHHOT0 MHTETpaja K 3a/la4yaM TeoMeTpHH, (u-
3UKH 1 Ouosoruu. HecoOCTBEeHHbIE HHTETPAJIBI.

2.8 OyHKINU HECKOJIBKUX NepeMeHHbIX. YacTHbIe
MIPOU3BOJIHBIE. DKCTPEeMyM (PYHKIHMH JIBYX IME€pPEMEH-
HbIX. MeTo1 HaMMEHBIINX KBaIPATOB.

2.9 Jluddepennuanpabie ypaBHEHHUS TIEPBOTO T10-
psanka. OcHoBHBIC TIOHATHSA. 3anada Komu. Juddepen-
LUAJIbHBIE YPAaBHEHUS C Pa3JEISIIOIIMMUCS TEpEeMEH-
HeiMU. JluHeliHble auddepeHnnanbHble ypaBHEHUS.
[Tpumenenne audQepeHInaIbHbIX ypaBHECHHA B (H-
3UKe ¥ OMOJIOTHH.

Teopwust Bepo-
SITHOCTEHN

3.1 IlpaBuiia komObuHaTOpUKH. KoMOuHaImu ¢ mo-
BTOpeHUsIMU U 6e3 noBropenuil. [lepecranosku. Pazme-
mieHus. Coderanus.

3.2 OCHOBHBIE TOHSATHS TEOPUU BEPOSTHOCTEH.
Kitaccuueckoe U CTaTUCTUYECKOE ONPENEIICHUs BEPO-
saTHOCTU. CBOMCTBA BEPOSITHOCTH.

3.3 Cymma u npousBeneHue coobituii. Teopema
CJIIOKEHUSI BEPOSITHOCTENM U €€ CIEACTBHUS. Y CIOBHas
BEPOSTHOCTB. TeopeMa yMHOKEHHUs BEPOSTHOCTEN U €€
cneactBus. Popmyiia MOITHON BEpOATHOCTH. Dopmyiia
baiieca.

3.4 TloBTOpHBIE HE3aBHCHUMBIC HCHBITaHUs. Dop-
myna bepnymiu. JlokanbHast M uHTerpanbHas Qop-
Myl Jlanmaca. @opmyina Ilyaccona. HausepostHen-
1I€€ YUCJIO MOSBIEHUIN COOBITHUS.

3.5 [uckperHas ciydaiiHas BenuuuHa. Psj pac-
npezaeseHus. YuciioBble XapakTepUCTUKU TUCKPETHON
CIIy4allHOM BEJIMYMHBI U UX CBOWCTBA. bUHOMUAIBHBIN
3akoH pacnpenenenus JCB.

3.6 OyHKIMA pacupeeneHus U IOTHOCTh BEpo-
SITHOCTH, UX CBOMCTBA. UNCITOBBIE XapaKTEPUCTUKHU HE-
IIPEPBIBHON CIy4allHON BenWYMHBL. HopManbHBIN 3a-
KoH pacnpenenenuss HCB.

32(U -1 onk-1)
Y2(U-1 onk-1)
B2 (MO-1 OHK—l)




5.2 HaumeHoBaHue TeM JIEKIMIA M NX 00beM B 4acax ¢ yKa3aHHeM

paccMaTpuBaeMbIX BONIPOCOB U GopMBbI 00y4eHHs

Tabnuya 5.2.1 — Haumenoganue mem aeKyuti u ux 00vem 8 4acax ¢ yKa3anuem pac-
CMAmMpuUsaemvix 6onpocos (0unas popma ooyuenus)

Ne Ne pas- Tema PaccmarpuBaemeble Tpyzo-

nena Jiuc- eM-

n/n JEKIUH BOIIPOCHI

LUIUIMHBI KOCTb, 4
1 2 3 4 5

1 1 Omnpenenurenu | Marpunsl. Tunel matpun. Onepanuu Haja MaTpULlaMU: 2

U MaTpHIIbI YMHO)XEHUE Ha YUCJIO, CI0KEHUE U YMHOXKEHHE Mart-
pun.Onpenenureny 2-ro u 3-ro nopsikoB. MuHop u ai-
redpanyeckoe JONOJIHEHUE JIEeMEHTa MaTpulbl. Teo-
pema Jlammaca. O6parnas marpuna. HeBwipokaeHHas
matpuia. Heobxoaumoe 1 10CTaTouHOE YCIIOBHE CYIe-
cTBOBaHUsl oOparHO# Mmarpunbl. Dopmyna oOpaTHOU
MaTpHIIbL.

2 1 Cuctembl mu- | CucteMsl JIMHEHHBIX ypaBHeHUI. COBMECTHOCTh, HECOB- 1
HEHHBIX ypaB- | MECTHOCTb, OIPEAEICHHOCTh, HEOIPENEICHHOCTh CH-
HEHUH CTeMbl ypaBHEeHUN. MaTpudHas ¢popma 3arucu CUCTEMBI

JMHENHBbIX ypaBHeHul. CucremMa N JIMHEHHBIX ypaBHe-
HUI ¢ N He3BECTHbIMU. MaTpUYHBI METOJ PELICHHUS.
®opmyiel Kpamepa. Meton I'aycca pemienue cuctembl
M JTMHEWHBIX YPaBHEHHH C N HEM3BECTHBIMU.

3 1 AHanuTnye- Meron kKOOpAMHAT Ha IIOCKOCTH. PaccrosiHue Mexay 1
CKas reoMeT- | ABYMs TOYKaMmH. JleleHue oTpe3ka B JTaHHOM OTHOILIE-
pus Ha IJI0C- | HUU.YpaBHEHUE JIMHUU HA IIJIOCKOCTHU. Pa3nuyHble BUJIBI
KOCTH YPaBHEHUS NPAMOM Ha INIOCKOCTU. YTOJ MEXAY IBYMs

HIPSIMBIMU. Y CJIOBHE MAPAIIIEIIBHOCTH IPSMBIX. Y CJIOBHE
MEPIEeHIUKYISIPHOCTU NPSAMBIX. PaccTosiHME OT TOUYKH
JI0 TIPSIMOM.

4 2 [Ipenen u He- |IIpenen mnocnemnoBarenbHOcTU. Ilpenen dyHkuum B 1
IPEPBIBHOCTh | TOUKE M Ha OecKoHeuHOCTH. OTHOCTOPOHHUE MPEEIBI.
byHKIUN beckoneuHo Mmanble 1 0€CKOHEUHO OoublIne (YHKIHH.

Teopemsl 0 mpenenax. PackpeiTe HEoNpeneneHHOCTEN.

5 2 [TpousBonnas |I[IpousBonHas GyHKINHU, €€ TEOMETPUUECKUNA U MEXaHH- 1
u audepeH- | yeckuil cMbIcI. YpaBHEHHE KacaTeIbHOM K rpaduxy
uan pyHk- ¢ynkuuu. IlpaBuna nudpdepenuupoBanus. Tabmura
11707 pou3BOoHBIX. [Ipon3BoaHbIE BRICIINX MOPSIKOB. Jnd-

¢depennman ¢pynkuuu. [Ipumenenne nuddepennnana k
MPUOJIMKEHHBIM BBIUYUCIICHUSIM.




1 3 4 &)
6 [Tpumenenue | IIpaBuno Jlonuransa. Bo3pacranue (yObiBanue) GyHk- 2
npousBogHOM | . HeoOxonumoe ycioBue Bo3pactaHus (YObIBaHUS)
K uccienoBa- | pynknuu. JlocrarouHoe ycioBue Bo3pactaHus (yObiBa-
HUlO GyHKUMU | HUA) QyHKIUH. DKkeTpemyM (yHkiun. Heodxonumoe
yCIIOBHE KCTpeMyMa (pyHKIMHU B Touke. JlocTaTouHble
YCIIOBHS SKCTpeMyMa (PyHKIIMU B TOUKE. BBIMyKI0CTH
rpaduka QyHkuuu. JlocTaTouHOE yCI0BHE BBITYKJIOCTH
rpaduka ¢pynkuuu. Touku neperuda. Jlocrarounoe
ycioBHe neperuda rpadrka GyHKIIUUA B TOYKE. ACUMII-
TOTHI rpaduka GyHKIHUH.
7 Heomnpene- [TepBooOpasnas ¢pynkiuu. HeonpeneneHHbIi HHTETpa 1
JIEHHBIN UHTE- | U ero cBoiicTBa. Tabnuia nHTErpagoB. 3aMeHa nepe-
rpan MEHHOW U UHTETPUPOBAHUE 10 YACTSAM B HEOIP. UHTE-
rpaie.
8 Onpenenen- ITonsiTHE ONIPEEIEHHOTO UHTErPalla, €r0 FreOMeTpHuYe- 1
HBIN MHTETpaj | CKUi cMBICT U cBoiicTBa. Popmyna Herotona-Jleito-
HULA. 3aMeHa IEPEMEHHON U UHTETPUPOBAHME 110 Ya-
CTSIM B ollpesiesieHHOM uHTerpaine. [lpunoxxenus onpe-
JICJICHHOT O MHTErpaja.
9 OyHkuuy He- | DyHKIMM HECKOJIBKUX NIEPEMEHHBIX. YacTHBIE POU3- 2
CKOJIbKUX I1€- | BOJIHBIE U MOJIHBINA Auddepenuunan. YactHele npous-
PEMEHHBIX BOJIHBIC BBICHIMX TTOPSIKOB. DKCTPEMYM (PYHKIIUH JIBYX
IIEPEMEHHBIX. MeTO] HAMMEHBIIUX KBaIPaTOB.
10 Huddepennn- | Auddepenunansusie ypapHeHus. OCHOBHBIE TOHSTHS. 1
anpHble ypaB- | AuddepeHunanbHble ypaBHEHHs IEPBOTo MOpsIKa. 3a-
HEHUS nava Kormm. uddepeHnnansabie ypaBHEHUS C pasJie-
JSIOLIMMUCS IEPEMEHHBIMHU.
11 Kombunaro- [TpaBuiia komO6uHatopuku. KoMOuHaImu ¢ noBTOpeHU- 1
puka. Bepost- | ssmu u 6e3 nosropenuil. [lepecranoBku. Pazmenienus.
HOCTB COOBI- Couetanus. OCHOBHBIE TIOHSTHUSI TEOPUU BEPOSTHOCTEH.
THA Kraccuueckoe ¥ cTaTUCTUYECKOE ONPENEIEHUS BEPOST-
HOCTH. CBOMCTBA BEPOSITHOCTH.
12 OcHOBHBIE CyMMa 1 mpou3BeieHre COOBITHI. TeopeMbl CIIOKEHUS 1
TEOPEMBI T€O- | BEPOSATHOCTEH. Y CIIOBHASI BEPOATHOCTB. TeopeMbl
PHUH BEPOSATHO- | YMHOXKEHHSI BEpOSITHOCTEN. DOpMyJ1a IOJIHOM BEPOSIT-
cTen Hoctu. ®opmyna baiieca.
13 IToBTOpHBIE ®opmyna bepuymnu. JlokaneHas u uHTErpaigbHas Gop- 1
He3aBucuMble | Myuibl Jlarutaca. @opmyna Ilyaccona. HausepostHen-
UCIIBITaHUs 11€€ YUCIIO MOSIBICHUN COOBITHSL.
14 JuckpeTHas JuckpeTHas ciiyyaliHas BenuuuHa. P pacnpenene- 1
cily4yaiiHas Be- | HUA. YHCIIOBBIE XapaKTEPUCTUKU TUCKPETHOU CiIydail-
JINYNHA HOW BEJIMYMHBI U UX CBOMCTBA.
15 HenpepsiBHas @yHKIUA pacnpereseHus U IJIOTHOCTh BEPOSATHO- 1
cllydaiiHas Be- | CTH, X CBOMCTBA. UMCIOBBIE XapaKTEPUCTUKH HEIIPE-
JINYMHA PBIBHOM ClTy4aiiHOW BeIM4MHbI. HopManbHBIN 3aKOH
pacnpenenenust HCB.
Htoro 18




Tabnuya 5.2.2 — Haumenosanue mem aekyutl u ux 06vEm 6 4acax ¢ yKazanuem pac-
cMampueaemvlx 60nPoco8 (3aouHas opma ooyuenus,)

No | Nepas Tema
o/ | Aea auc- [ PaccmaTprBaeMblie BOIIPOCHI Bpewms, u
LIMIUIHHBI
1 1 Marpuisl. Onpenenurenu. Matpuipl. Onepaiiuy HajJ MaTpu- 2
Onpenenureny. | namu. OGpaTHast MaTpuULa.
Cucremsl ypas- | CucTteMbl JUHEHHBIX YpaBHEHMH. MaTpUuyHBbIH METOJ.
HEHMI. ®opmyiel Kpamepa. Meton ['aycca.
2 2 [TpousBoaHas u [Tpou3BonHas GyHKIIUH, €€ TECOMETPUIECKUN 1 2
ee MpuMeHeHne | MexaHudeckuit cMmbici. [IpaBuna nuddepennupona-
K HCClIeI0Ba- Hus. Tabnuna npousBoaHbIX. [IpuMeHenne npous3BoI-
HUIO QYHKIIUH HOM K UCCIIeI0BaHUIO (DYHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYM.
3 3 Ciyualinble Be- Ciyuaiinple BeTM4MHBL. YHCI0BBIE XapaKTEpH- 2
JIAYUHBI CTHUKU CITy4ailHON BennurHbl. OyHKIMA pacrpeene-
HUS U IUNIOTHOCTh BEposiTHOCTU. HopMallbHBI 3aKOH.
Hroro 6




5.3 HaumeHoBaHUE TeM NPAKTHYECKHUX 3AHATHI, X 00beM B Yacax
U COlep:KaHue

Tabnuya 5.3.1 — Haumenosanue mem npakmuueckux 3aHsamutl, ux oobvem 8 uacax u
cooepoicanue (ounas popma obyuenus)

Ne | Nepaznena Bpewms,
Tema u coepxanue 3aHATUA
/11 | AMCHUILIMHBI q
1 2 3 4
1 1 Onpedenumenu u mampuywl 2

Brruucnenue onpenenurenet 2-ro v 3—ro mnopsanakos. JlencTBus
HaJ MaTpPHUIIAMH: YMHOXKEHUE HA YUCIIO, CJIOKEHUE, YMHOKEHUE MAT-
puiL, TpaHCTIOHMpoBaHue. HaxoxieHue oOpaTHOM MaTPHUIIBL.

2 1 Cucmemvl TUHEUHBIX YPABHEHUT 2
Penrenue cuctem JTMHEHHBIX YPAaBHEHHI MATPUYHBIM METOIOM, TI0
dbopmynam Kpamepa u meronom I"aycca.

3 1 AHnanumuueckotl ceomempuu Ha NIOCKOCMU 2
PaccrostHue Mexy nByMs Toukamu. JleneHue oTpe3ka B JAHHOM OT-
HOIIICHUHU. Pa3nn4HbIe BUBI yPaBHEHHUS IPSMOM Ha IJIOCKOCTH. YTOJ
MEXTy IBYMS IPSIMBIMU. Y CIIOBUE IMAPAILICIIBHOCTH MPSMBIX. Y CIIO-
BUE MEPICHIUKY/ISIPHOCTH MPSAMBIX. PaccTosiHiE OT TOYKH JI0 Mpsi-

MOM.
4 1 Koumponvnas paboma Nel 2
5 2 IIpeoden u nenpepvisHocmob QyHKYUU. 1

Brruncnenue npenenos GpyHkuuii. PackpeiTre HeonpeaeneHHOCTEH.
HccnenoBanue pyHKIMU HA HENPEPBIBHOCTh. TOUKH pa3phiBa.

6 2 Ilpoussoonas u oughghepenyuan ynxyuu. 1
Haxoxnenne npon3BoaHbIX QyHKIMIA. Pemenue 3amaq Ha npuMeHe-
HUE TEeOMETPUYECKOTO U MEXaHUUYECKOTO CMbICIIA TPOU3BOIHOM.
Haxoxnenue nudpdepenunana pynkuuu. [Ipumenenue nuddepen-
[MaJia K BBIYMCICHUIO MPUOJIMKEHHOr0 3Ha4eHUsl QYHKILUU.

7 2 Ipumenenue npousBo0HOU K UCCIEO08AHUIO (DYHKYULU. 2
HccnenoBanue (GyHKIIMM HAa MOHOTOHHOCTB M 3KcTpeMyM. Hccneno-
BaHU€ (YHKIIMHU HA BBITYKJIOCTh, BOTHYTOCTh U TOUKHU IE€peruoa.
Haxoxxnenue acumnrot ¢pyHkuuit. [TonHoe uccnenoBanue u mocTpo-
eHue rpaduka GyHKuun. 3a7a4i Ha SKCTPEMYM.

8 2 Heonpeoenennuiii unmeepar. 2
HenocpencTBeHHOE HAXOKICHNE HEOTPEACTICHHBIX HHTETPAJIOB C T0-
MOIIbIO CBOMCTB MHTErpajia U TabJIMIIbl HHTErpajoB. MeTo]1 3aMeHbI
MEPEMEHHON HaXO0XKJISHHS HEOIPEIeIEHHOTO HHTerpaia. MeTos| uH-
TErpUPOBAHUS IO YACTSIM.

9 2 Onpeodenennviii unmezpa.. 2
Brruncnenne onpeaeneHHoro uarerpaia mno ¢popmysie Hetotona-
JleitbHumia. Meton 3aMeHbI IEpEMEHHOM JUISl BRIYUCIEHUS OTIpe/ie-
JIEHHOT0 UHTerpaita. Metoa uHTerprpoBanus rno yactsam. [Ipumene-
HHUE OINPEIEIECHHOr0 UHTErpaJia K BBIYMCIIEHUIO TUIOLIAIN INIOCKON
¢burypsl, paboThl IEPEMEHHON CHIIbI, TPOWIEHHOTO MYyTH, pa3Mepa
MONYJISIUUHU U JIP.

10 2 DYHKYUU HeCKOILKUX NePEeMEHHBIX 2




HaxosxaeHne 4acTHBIX TPOU3BOAHBIX QyHKIMH. VccnenoBanue
(GyHKIIMY IBYX NTEPEMEHHBIX Ha SKCTpeMyM. MeTo 1 HauMEeHbILINX
KBaJIpaToB.

11

Jugepernyuanvrvie ypasrenus

Pemenue nuddepeHanbHbIX YpaBHEHUN ¢ pa3aesSIONIMMUCS TIepe-
MeHHbIMH. Haxosx/ieHre 00IIero 1 4acTHOro PEelIeH i 10 3aj1aH-
HOMY Ha4aJbHOMY yCJIOBHIO. Pemenne muHeHHbIX TuddepeHmraib-
HBIX ypaBHeHHi. [Ipumenenne nuddepeHImaibHbIX YpaBHEHHH K 3a-
JavaM (GU3UKU ¥ OUOJIOTHH.

13

Koumponvnas paboma Ne 2

14

Kombunamopuxa. Onpedenenue seposimnocmu cooblmuist

Penrenue 3a1a4 Ha MpPUMEHEHUE MTPABHII KOMOMHATOPUKH, BHIYHCIIC-
HUE Yncia IePECTaHOBOK, pa3MEILEHUH, coueTaHui 0€3 IOBTOPEHUH.
[TpuMeHeHHe KIacCH4YeCKOTo OnpeesieH s BEpOsTHOCTH. Vcnomb30-
BaHNE KOMOMHATOPHKH ITPH PELICHUHU 3a1a4.

15

OcHogHbie meopembl meopuu 6eposmHocmel
Pemenue 3a1ayu ¢ npuMEHEHUEM TEOPEM CIIOKEHUSI U YMHOKCHUS Be-
POSTHOCTEH, HOPMYIIBI MOJTHON BepoATHOCTH, (hopmyuibl baiieca.

16

Iloemopnuvle Hezagucumble UCNLIMAHUAL.
Pemenue 3anau ¢ npumenenueM ¢hopmyn bepnymnu, Jlannaca, [Tyac-
coHa. Haxox/ieHne HauBepOSITHEHMINIEr0 YK CIIa TIOSBICHUN COOBITHSI.

17

Juckpemnas cnyuatinas éenuduna

Haxosxnienue psiia pacrpeiesieHusi BEpOITHOCTEH TUCKPETHOM CITy-
YaifHO! BeMMYMHBL. BhIuncieHrne MaTeMaTH4ecKoro OKUIaHus, Iuc-
nepcud (2 crnocobamMu) U CPeHETo KBAIPATHICCKOT0 OTKIOHCHUS
JIUCKPETHOM CIy4ailHON BEJTMYUHBI.

18

Henpepuvienas cayuavnas eéeruvuna

Haxoxnenue QyHKIMM pacrpeneneHuss U IJIOTHOCTU BEPOSTHOCTH,
pellIeHne 3a1a4 Ha IPUMEHEHHUE UX CBOWCTB. BhIUNCIIEHNE YHCIIOBBIX
XapaKTEPUCTUK HENPEPBIBHOM CIIyd4allHON BEIMYHHBL. Pemenne 3aaaqy
Ha IPUMEHEHHUE HOPMAJIBHOT'O 3aKOHA PacIpeIeIcHUsl.

19

Koumponvnas paboma Ne 3

Hroro

36




Tabnuya 5.3.2 — Haumenoganue mem npakmuyeckux 3auamuil, ux oovem 8 uacax u
cooepacanue (3ao0ynas hopma 00yyerus)

Ne
/o

ITHUITIJIMHBI

No paznena nuc-

Tema u coepxanue 3aHATUA

Bpewms, 1

1

2

3

4

1

1

Cucmembl TUHENHBIX YPABHEHULL.
Penrenue cucteM JTUHEHHBIX YpaBHEHUH MATPHUUYHBIM METOJIOM,
no ¢popmynam Kpamepa u meroziom ["aycca.

2

IIpoussoonas ¢pynxyuu. Ilpumenenue npoussoOHOU K UCCIEO0-
8aHUIO HYHKYUU.

HaxoxneHne mpou3BOJAHBIX (YHKIUH C TIOMOIIBIO TAOIHUIIBI
npou3BoHBIX. MccnenoBanne (QpyHKIMM Ha MOHOTOHHOCTH U
skcTpeMyM. MccrnenoBanue (yHKIMU Ha BBITYKIOCTh, BOTHY-
TOCTh M TOYKH TEeperuoa.

Hnmeepanvnoe ucuucnenue hynkyuu 00HOU nepemeHHouU.
HenocpencrBeHHOE HaX0XKIEHUE HEONPEICICHHBIX UHTETPAJIOB
C TIOMOIIIbIO CBOMCTB MHTErpaia u TabIuIlbl UHTErpajoB. MeTon
3aMEHbl NIEPEMEHHON. BhIUKCIIEHNE ONpENEeIEHHOr0 HHTErpajia
no hopmyne Hetotona-JleitOuuna. [Ipumenenue onpeneaeHHOTo
WHTErpajia K BBIYUCICHUIO TJIOMIAIU TUIOCKOM (PUTYPBHI.

Cnyuaiinvie coobimus u CIy4atiHble 8elTUYUHbL.

Brruncnenre MareMaTH4eCKOro 0>KUJIaHus, aucrepcuu (2 cno-
co0aMu) U CpeIHero KBaIpaTHueCKOro OTKJIOHEHHS TUCKPETHON
cirydaiiHoW BenmuuHbl. Haxoxaenne GyHKINU pactpeieneHus
U TUIOTHOCTH BeposTHOCTU Perienne 3a1a4 Ha MpUMEHEHHE
HOPMAJIbHOI'O 3aKOHA PACIIpPEIEICHHUSI.

Hroro

5.4 PacnpenesieHre TPyaA0€MKOCTH caMOCTOsATe/IbHOM padoTsl (CP) mo Bugam paodor ¢

yka3aHueM (popMbl 00ydeHUs

Tabnuya 5.4.1 — Pacnpeodenenue mpyo0oémMKocmu camocmosimenpHol pabomol no 8u-
oam pabom (ouHas gopma 0byyerus)

Jlj/gn Bun pabotsl Bpewms, u
1 W3ydyeHue oTiebHBIX TEM U BOMpocoB (Tabmiwuia 6.1) 8,1

2 BoinoniHeHnue pacueTHo-rpaguueckoi paboThl 18

3 IToaroroBka K MPakTUYECKUM 3aHATUAM 27
Htoro 53,1

Tabnuya 5.4.2 — Pacnpedenenue mpyo0oémMKOCmuU camoCcmosimenbHol pabomol no 8u-
oam pabom (3aounas popma 06y4enus)

Jlj;ln Bun pabotsr Bpewms, u
1 W3ydyeHnue oT/IebHBIX TEM U BOMPOcoB (Tabmuia 6.2) 57,75

2 Brimonaenune pacueTHo-rpadudeckoit paboTs 36

3 [TonroToBKa K MPaKTHYECKUM 3aHATHSIM 24
Hroro 117,75




6 IIEPEYEHb YYHEBHO-METOIUYECKOI'O OBECIIEYEHUA
JJIA CAMOCTOSTEJNBHOU PABOTBI OBYYAIOIIINXCA
O AMCHUIIVIMHE «MATEMATUKA»

[TepedyeHn yueOHO-METOIUIECKOTO OOCCIICUCHHS IS CAMOCTOATEILHOM PaboTh 00Y-
YaloIerocs MpuBeeHbI B Tabnuiax 6.1 u 6.2.

Tabauya 6.1 — Tema, 3a0anusi, 60Npocwl u nepeyeHb yieOHo-mMemoouueckoeo obecne-
YeHusi OISl CaMOCMOSIMENbHO20 U3yeHus (0uHas gopma obyuenus)

No paz- Pexomennye-
Ne Tema, BOIIPOCHI, 3a/1aHUE, ITIAHUPYEMBIE PE3YIIbTAThI
JleJa JIuc- Bpewms, u | mad nurepa-
n/n 00y4eHus
IIUTUTAHBI Typa
1 1 CBoiicTBa omnpeaeuTeNeH. 0,5 1,3
32(Ud-1onk-1), Y2(U-1ork-1)
2 1 Bektopsl. Oneparuu Hajx Bektropamu. CKaISIpHOES 0,5 1,3
MIPOU3BEICHUE BEKTOPOB.
32(M-Lonk-1), Y2(M/-1omk-1)
3 2 Oyukuwms, 061acTb onpenenenus. CrocoOsl 3a1aHus 1 1,3
¢dbyaKH. OCHOBHBIC JIEMEHTAPHBIC (PYHKITHH.
Crnoxnast GyHKIHS.
32(U1-1omk-1)
4 2 3ameyaTenbHbIC MPEeTbl. 1 1,3
32(U1d-1onk-1), Y2(MA-1lomk-1)
) 2 HenpepsiBHocTh QyHKIMH. Touku paspsiBa. CBOM- 1 1,3
cTBa (DYHKIIHIA, HEIPEPHIBHBIX HAa OTPE3KE.
32(Md-1onk-1), Y2(MO-1lormk-1)
6 2 [TpumeHeHHe Teopun IKCTpeMyMa (PYHKIIUU OJHOM 2 1,3
MIEPEeMEHHOH K 3a]ja4aM CeJIbCKOXO03sHCTBEHHOTO
mpou3BoJicTBa. Hanbonbliee 1 HauMeHbIIIee 3HaUe-
HUe (QYHKIIMHM Ha OTPE3KeE.
Y2 -1onk-1), B2(MUA-1omnk-1)
7 2 HecoGctBennbie unrerpansl. 32(M/-1lonk-1), Y2(UI- 1 1,3
lomk-1)
8 3 bunomuaneusiii 3akon JCB. 32(U-1onk-1), Y2(UI- 1,1 2,4
lonk-1). B2(M/-1omk-1)
Hroro 8,1




Tabnuya 6.2 — Tema, 3a0anust, 6ONPOCyHl U nepederb YuebHO-MemooutecKo2o obec-
neyeHus 0Jisl CaMoCmMOosAMeNbH020 U3yueHus (3aounas popma obyyeHus)

JIO’)KEHMST ONpPENIETIEHHOTO MHTErpaia K 3agadam
reomeTpun, GU3NKU U 6uosornu. HecoGcTBeHHBIE
MHTErPaJIbl.

32(MAd-1onk-1), Y2(U-1lomk-1), B2(U-Lomk-
1)

Ne paznena quc- | Tema, BoOpocCHl, 3aaHue, INIAHUPYEMBIE PE3YIIb- Pexomennye-
Ne/m| . PasAcia ’ POCHL, 381 ' Py pesy Bpewmsi, u | mas nurepa-
LUTUTHHBI TaThl 00y4YEeHUS
Typa
1 2 3 4 5
1 1 CBoiicTBa OTpeeTUTEICH. 1 1,3
32(UA-1onk-1), Y2(UA-Lomk-1)
2 1 Bexkropsl. Onepanuu Haa BekTopamu. Ckamsp- |1 1,3
HOE MPOU3BEACHUE BEKTOPOB.
32(Md-1onk-1), Y2(MI-1omk-1)
3 1 OcHoBHbIE 337]auu aHAJIUTUYECKON reomeTpun |4 1,3
Ha TUIOCKOCTH. Y paBHeHue auHud. [Ipsimast Ha
TJIOCKOCTH.
32(UA-lonk1), Y2(MA-1lomk-1)
4 2 Oyukmwms, 06macTh onpenenenus. CriocoOs 3a- |2 [1,3],n. 4,
nanus pyHkuun. OCHOBHbIE dIIeMEHTapHbIe (DYHK- §1, 11
. CnoxHast QyHKIHS.
32(M-1ork-1)
3) 2 HenpepbIBHOCTh PYHKIINH B TOYKE M HA TIpOME- | 2 [1,3],I'n. 4,
xKyTke. Touku pazpeiBa. CBoMCTBa HENPEPHIBHBIX §8
GyHKIHH.
32(M-1omk-1), Y2(MA-1omxk-1)
6 2 Huddepenunan pynkuuu. [Ipumenenue qud- |2 [1,3],Tn.5,
(depeHnmana K NpuOIMKEHHBIM BEIYHCIICHHSM. §10
32(MA-1onk-1), Y2(MA-1onk-1)
7 2 HauGonbiiee u HanMeHbIee 3Ha4eHne QyHK- |6 [1,3],Tn. 6,
1IMU Ha oTpe3ke. Beimykiocts ¢pynkiuu. JJocra- §2
TOYHOE YCIIOBUE BBITYKIOCTH (HYHKITUU. TOUKH
neperuba. JlocraTouHoe ycrnoBue neperuda GyHk-
LMY B TOUKE. ACUMNTOTHI rpaduka pyHKINH.
[IpumeneHne Teopuu 3KCTpeMyma PyHKIIUU OJI-
HOW MEPEMEHHOM K 3aJ]a4aM CEIbCKOX031CTBEH-
HOTO MPOHU3BOJICTBA.
32(MA-1onk-1), Y2(UA-1lonk-1), B2(MA-1omnk-1)
8 2 DyHKIIMYA HECKOJIBKUX MepeMeHHbIX. YacT- |6 [1,3], T 12,
HBIE [TPOU3BOJIHBIE. DKCTpEMYM (DYHKLINHU ABYX §1,6,8
MepEeMeHHbIX. MeTOo] HAMMEHBIITUX KBaIpaToB.
32(MA-1onk-1), Y2(MO-1lomk-1), B2(MI-
lonk-1)
9 2 3ameHa nepeMeHHON  UHTerpupoBaHue mo |4 [1,3],Tn. 7,
YacTsAM B HEONpeAeIeHHOM UHTEerpase. §4
32(Md-Lonk-1), Y2(MO-1onk-1)
10 2 CoiicTBa omnpeneneHHOro HHTerpaia. 3amena | 7 [1,3],Tn. 8,
IIEPEMEHHON W MHTETPUPOBAaHKE O YacTsaM. [Ipu- §8,9,10, 11




11

Juddepennunanbabie ypaBHEHUS IEPBOTO T10-
psanaka. O6miee u yactHoe pemeHue. 3amada Komm.
Juddepennnanbaple ypaBHEHUS C Pa3AesIONIU-
MHucs nepeMeHHbIMU. [Ipumenenue nuddepenim-
IBHBIX YpaBHEHUH B (pr3uKe U OMOIOTHH.

32(MAd-1lonk-1), Y2(UO-lomnk-1), B2(MA-1ork-
1)

[1,3], T 15,
§1

12

[IpaBuna komOuHaropuku. KomOuHamuu ¢
MOBTOpPEHUAMH 1 0e3 moBTopeHuid. [lepecra-
HOBKH. Pazmemennsa. CoueTaHusl.

32(Ud-1onk-1), Y2(U-lomk-1). B2(MA-1lomk-
1)

[2], T 1, §4

13

Cymma u npousBesneHue coobiTuili. Teopema
CJIOKEHHS BEPOSITHOCTEN U €€ ClIeICTBUS. Y CIIOB-
Hasi BEPOSITHOCTh. TeopemMa YMHOXKEHHS BEPOSTHO-
creit u e€ cinenctusi. @opmylia MOJIHON BEPOSTHO-
ctu. ®opmyna baiieca.

32(MO-1lonk-1), Y2(MO-1lonk-1). B2(MI-1omk-
1)

[2],T'n. 4, §2,3

14

IloBTOpHBIE HE3aBUCHUMBIE UCTIBITaHUS. Dop-
Myna bepuynnu. JIokanbHast 1 MHTErpaibHas
dbopmynel Jlarutaca. @opmymna [lyaccona. Hauge-
pOSITHENIIIEE YUCIIO MOSABIECHUIN COOBITHUS.

32(MA-1lonk1), Y2(MI-lonk-1). B2(MA-1lomxk-
1)

6,9

[2], T 5,

15

bunomuanbublil 3aK0H pactpeaenenus JJCB.
32(MA-lonk-1), Y2(MA-lomk-1). B2(MA-lomnk-
1)

[2],Tn. 6, §1-
4, T 7,

Hroro

57,9




7. OBPA3OBATEJIBHBIE TEXHOJIOI'THU

Tabauya 7.1.1 — Obpazosamenvhvie mexnHoao2uu, obecneyugaujue pazsumue y 00y-
YAIOWUXCS HABLIKO8 KOMAHOHOU pAOOMbl, MEHCAUYHOCIMHOU KOMMYHUKAYUU, NPUHAMUS pe-
uleHull, 1UoepcKux Kawvecms (ouHas popma ooy4ens)

I/ICHOJIb3yeMbI€ TEXHOJIOTHUH

Ne pas-
ena Bup 3aHsitus | W paccMaTpuBaeMblie BOTIPOCHI, IUTAHUPYEMBIE PE3yIbTaThl Bpewms, 4.
o0yueHHs
[TpuMeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIHH
1 Jlex (ITouckosas yuebnas ouckyccus) 2
32(M-1onk-1), Y2(MA-1onk-1). B2(MJ-1omk-1)
Kombunatopuka. BeposTHOCTb coObITHSI. OCHOBHBIE TEO-
PEMBI TEOPUH BEPOSTHOCTEH
3 Jlex (ITouckosas yuebnas ouckyccus) 2
32(M-1onk-1), Y2(MA-1onk-1). B2(MJ-1omk-1)
Bcero 4acoB 110 ekuusm 4
AHAJIMTHYECKON TEOMETPUH Ha TIOCKOCTH
1 IIp (Paboma 6 manwix epynnax) 2
32(M-Lonk-1), Y2(UA-1lonk-1). B2(M-1omk-1)
[TprmeHeHre TPOU3BOJHON K UCCIIEI0OBAaHUIO QYHKIUH. 3a-
Jlauu Ha SKCTPEMYM.
2 Hp (Paboma 6 manwix epynnax) !
32(M-Lonk-1), Y2(UA-1onk-1). B2(MA-1omk-1)
MeTo1 HaMMEHBIIINX KBAIPATOB
2 Ip (Memoo npoexmos) 1
32(M-1onk-1), Y2(MA-1lonk-1). B2(M-1omk-1)
Pemenune 3amau Ha nMpuMeHEHHE HOPMAaJIbHOTO 3aKOHA pac-
npeeIICHHS
3 Tp (Memoo npoexmos) !
32(MO-1onk-1), Y2(MO-lonk-1). B2(MA-Lomk-1)
Bcero 4acoB 1o mpakTHYECKUM 3aHSATUSIM 5
UTOI'O 9

Tabnuya 7.1.2 — Obpazosamenvhvle mexHoi02UU, obecneuusaroujue pazeumiue y 0oy-
YAIOWUXCSL HABBIKOB KOMAHOHOU pabomul, MeXCIUYHOCIHOU KOMMYHUKAYUU, NPUHAMUSL Pe-
UleHUll, TUOepCcKux Kawecms (3a0unas ghopma ooyuenus)

Hcnonb3yemMble TEXHOIOTUH

Ne pa3- | Bupa 3ansatus
tema | (Jlex, TIp, Ja6) U paccMaTpuBaeMble BOIIPOCHI, INIAHUPYEMBIE pe3yabTaThl | Bpewms, 4.
o0yueHus

[IpumMeHeHre TPON3BOIHON K UCCIIEOBAaHHIO (PYHKIUH. 3a-

2 Ip Ja4u Ha dKCTpeMyM. (Paboma 6 manvix epynnax) 1
32(UA-lonk-1), Y2(Md-1lonk-1). B2(MA-1onk-1)
Pemenune 3amay Ha pUMEHEHHWE HOPMAJBFHOTO 3aKOHA pac-

3 Ilp npenenenus. (Memoo npoexmos) 1
32(MO-1onk-1), Y2(MO-Lonk-1). B2(MA-lomnk-1)

Bcero 4acoB 1o npakTHYECKUM 3aHATHUSIM 2

NTOI'O




8. ®OHJI OLIEHOYHbLIX CPEJICTB
MO TUCHUTIIMHE «MATEMATHKA»

@OHJ| OLIEHOYHBIX CPEACTB ISl MPOBEAECHUS TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U
IPOMEKYTOYHON aTTecTalii oOydJaroluxcs Mo JUCHUIUIMHE npesactarieH B Ilpuiioike-
ouu 1.



9 YYEBHO-METOINUYECKOE U THO®POPMALIMOHHOE
OBECIIEYEHME JUCIUIIJINHBI

9.1 [lepeyeHb OCHOBHOI U JONOJHUTEIbHOI Y4eOHOI JIUTEPATYPbI, pecypcoB HHpOp-
MAaIMOHHO-TeJIEKOMMYHUKAUMOHHO ceTH « MHTepHET» HEOOXOAMMBIX /IJIs1 OCBOCHUS

JTUCIHUILINHBI

9.1.1 Ocnoenaa numepamypa no oucyuniune «Mamemamuka,

Tabauya 9.1.1 — Ocnosnasa numepamypa no oucyuniune « Mamemamuxay

KommuecTBo, 3K3.
Ne HanmenoBanue B paciete fa
/i BCETO 100 o6yyaro-
IIAXCSE
1 lunagyes, B. C. Briciuas maremaruka. IlonHslii Kype :
yaeOHuK uist 6akanaspos / B. C. lllumages ; mom.pen. A. H. 16 80
Tuxonosa. — M.: M3pgatensctBo Opaiit, 2013.
2 I'mypman, B. E. Teopus BepossTHOCTEN U MaTeEMaTUYECKas
CTaTHCTUKa:  yueOHOoe  mocoOue  ansa  Oakanas- 85 425
poB/B. E. 'mypman. - M.: M.: UznarensctBo IOpaiir,
2013.
0.1.2 Jlonoanumensnas numepamypa no oucyunaune «Mamemamuray
Tabauya 9.1.2 — JJonornumenvras aumepamypa no oucyuniute « Mamemamuxay
KonmuectBo, 3K3.
Ne HanmenoBanue B pacteTe Ha
/1 BCETO 100 oOy4aro-
HIUXCS
1 unaves, Bukrop CemMeHnoBuY. 3ajauHUK 1O BICILIEH MaTe-
Mmatuke: YuebHoe nocodue / B. C. Illunayes. — M.: Beici. 56 280
k., 2002.
2 I'mypMman B. E. PykoBoACTBO K pelLIEHHUIO 3a4a4 10 TEOPUHU
BEPOSTHOCTEH 1 MaTeMaThdeckoi craructuke / B. E. I'myp- 78 390
MaH. - M.: Beicmr. mk., 2002,
3 3aiines, U.A. Briciias marematuka / M. A. 3aiines. — M.: 102 510
Hpoda, 2004.
4 Cemukosa, H. M. Maremaruka. Meronuuecknue ykazaHus U
3alaHusl Ui CaMOCTOsATeIbHOW paboTel crymentoB /| 100 500
H. M. Cemuxona. — Ilenza: PO III'CXA, 2009.
5 CemuroBa, H. M. Maremarnka. Maremarndeckass CTaTH-
CTHKA: METOJWYECKHE YKa3aHUS U 3aJaHus JUIsl CaMOCTOsI- 75 375
tenpHOU paboTsl/ H. M. CemuxoBa, H. A. KpusomieeBa. —
Ilensza: PO III'CXA, 2010.




9.1.3 Coocmeennvie memoouueckue uzoanus Kagheopol
no oucuunaune «Mamemamuxa»

Tabnuya 9.1.3 — Cobcmeennvle memoouueckue u30auus Kageopvl no OUCYUNIUHe
«Mamemamuxa»

Ne /i HaunmenoBanue KomanyecTBo, 9K3.
B pacueTe Ha
BCEro 100 oOyyaro-

HIAXCS
1. CemukoBa, H. M. Maremaruka. Metonuueckue ykasa-
HUS ¥ 33JIaHHS U1 CAMOCTOSITEIIBHOU PaOOTHI CTY/IeH- 100 500
toB / H. M. Cemuxosa. — I[Tenza: PO III'CXA, 2009.
2. CemuxoBa, H. M. MaremaTnka. MatemaTtnueckas cra-
TUCTHKA: METOJUYECKHC YKA3aHUS U 3aJJaHUs JIJISl CaMO- 75 375

crositenibHOM paboTel/ H. M. CemukoBa, H. A. Kpuo-
meesa. — [lensa: PO IIT'CXA, 2010.




9.2. Ilepeyenb HH(POPMAITUOHHBIX TEXHOJIOTHIA, MCIOJIb3yeMbIX
MPHU OCYLIECTBJIEHUM 00Pa30BaTEJIbHOI0 MPoLecca Mo IMCHUILINHE,
BKJIIOYas NepeYeHb MPOrPaAMMHOI0 o0ecnevyeHus 1 MH(POPMALMOHHBIX
CIIPABOYHBIX CUCTEM

Tabnuya 9.2.1 — Ilepeuenv pecypcos un@poOpmMayuoHHO-MeNeKOMMYHUKAYUOHHOLL
cemu «Mnumepuemy

Ne VYcenosus no-
HanmenoBanue
/11 CTyma

1 | ®enepanbHblil IEHTP HHPOPMAIIMOHHO-00PA30BaTENbHBINA pecypcoB // DeK- | CBOOOIHBIIA
TpoHHBIN pecypce / http://fcior.edu.ru/
2 | EnuHoe okHO ocTymna K 00pa3oBaTeNbHBIM pecypcam // DIeKTPOHHBIN pe- CBOOOTHBII
cypc / http://window.edu.ru /
3 | DiekTpoHHO-0MOIMOTeUHas cucTeMa u3aarenberBa «Jlanby // Dnektponnsii | [1o gorosopy
pecypc http://e.lanbook.com/
4 NudopmaninoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 00pa3oBaHuu // Daek- | cBOOOIHBIIM
TpoHHBIN pecypc / http://ict.edu.ru/
5 | Dnekrponnas 6ubnuoreka kaur «Bukoteka.ruy // DnexkTponHslil pecypc / CBOOOTHBII
http://bukoteka.ru/

Tabnuya 9.2.1 — Ilepeuenv pecypcos uHGOpMaYUOHHO-MENEKOMMYHUKAYUOHHOU
cemu «HMUumepnemy (pedaxyus om 1.09.2020)

Ne ni/mm HanmenoBanme YcnoBus gocryna
1 Poccuiickoe o6pazoBanue.
®@enepanbHblid HopTan. EquHOE OKHO J10-
CTyIa K o0pa3oBaTeIbHBIM pecypcam
AJpec caiita:

2 ITo norosopam c 2012 r.;
DneKTpOHHO-OMOIMOTeYHasl CUCTEMa U3/1a-
[To moroBopy Ha CeTeByIO INEKTPOH-

TenbeTBa «JlaHby // DnekTpoHHbIH pecypc / VI0 GHOIOTCKY AFDANHEX BVIOB OT
http://e.lanbook.com/ Yo y arpap Yy

OTKpBITHIN pecypce

25.11.2019 .
3 DNeKTpOHHO-OMOIMOTEeYHasl CUCTEMa
;f(l)a}LI[?iHaHLHHH g poBoit pecypc «PY- Mo sorosopam ¢ 2011 .
AJpec caiita:
4 DNeKTpOHHO-OMOIMOTe Hasl CUCTEMa
«FOPAWT» U3narenscTBo «Opaiit» [To noroopam c 2015 r.

Anpec caiira:

Tabnuya 9.2.1 — Ilepeuens pecypcos uHGOpMayuoHHO-MeNeKOMMYHUKAYUOHHOU cemu
"Unmepnem" (pedaxyus om 01.09.2022 2.)

Ne HanmenoBanue Ycnosus gocryna

n/m

1 DNeKTpOHHO-OMOIMOTEeYHasl CHCTEMA U3/1a- HoroBop Ne 140-22 Ha mpemocTaBiicHHE
TenbcTBa «JlaHby // DNeKTpOHHBIN pecypc / JOCTyMa K DJIEKTPOHHBIM OK3EMILIIpaM
http://e.lanbook.com/ NPOM3BEACHUI  HAYYHOro,  y4eOHOro



http://fcior.edu.ru/
http://e.lanbook.com/
http://ict.edu.ru/
http://bukoteka.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://www.rucont.ru/
http://www.biblio-online.ru/

xapakrepa ¢ OO0 «9bC Jlanb» ot 08 aB-
rycra 2022 T. MHH/KTIITT
7811272960/781101001 mo 11 aBrycra
2023 1.

DneKTpoHHO-0nbIMoTeuHas cucrema «Hamu-
oHaJIbHBIN 1T (DpoBOi pecypc «PYKOHT»
Anpec caiita: Www.rucont.ru

Horosop Ne3108/22-21 ¢ OOO «llen-
TpabHBIA KoOJUTeKTOp Oubmmorek BUBU-
KOM)» Ha npegocTaBiieHue 10CTyNa K pe-
cypcam DbC «HanmoHambHbIN 1TUPPOBOT
pecypc «PykoHT» OT 24 centsiops 2021 .
WHH/KIIII 7731318722/772301001 o 24

ceHTsiops 2022 1.
denepanbHbIi 1IEHTP HHPOPMAITMOHHO-00pa- | CBOOOHBIM
30BaTEIbHBIN pecypcoB // DIEeKTPOHHBIH pe-
cypc / http://fcior.edu.ru/

EnuHoe okHO jocTyna K 00pa3oBaTeIbHbIM CBOOOTHBIN

pecypcam // DieKTpoHHBIN pecypc /
http://window.edu.ru /



http://www.rucont.ru/
http://fcior.edu.ru/

9.2. Ilepeuenv unghopmauuoHHbIX MEXHOIO2UIL, UCNOTIB3YEMBIX NPU
ocyuiecmeyieHuu 00pazosamesibHo20 npoyecca no OucyunaIune (Mooyio), 6Ki04as

nepeueHb NPOZPAMMHO20 00ecnedeHUs U UHPOPMAUUOHHBIX CHPABGOUHBIX cucmem (npu

Heobxo0umocmu)

Tabnuya 9.2.1 — Ilepeuenv pecypcos uHpHOpMAYUOHHO-MENEKOMMYHUKAYUOHHOU Cemu
«HUumepnem» (01.09.2023 2.)

i HaumenoBanue VYcnous gocrymna
DNeKTPOHHO-OMOINOTEeYHAs CH- Horoop Nel110-23 Ha nmpegocTaBiieHHE T0CTYIIA K DJICK-
1 crema usnarenbcrsa «JIAHDB» TPOHHBIM 3K3eMIugpam npoussenenuit ObC Jlans ot 08
(https://e.lanbook.com/) — aBrycra 2023 r.
CTOPOHHSS WHH/KIIIT 7801068765/780101001
1o 12 asrycra 2024 r.
DNeKTpOHHO-OUOIMOTEeUHAs CU- Horosop Ne0108/22-23 Ha oka3zaHue YCIIYT 110 TPE0-
ctema «HarnmonanbHbIN 1IUGPOBOI CTaBJICHUIO JIOCTYTA K 3JIEKTPOHHBIM 0a3aM JaHHBIX
2 pecypc «PykoHT» 3BbC «HaunonansHbli ndpoBoii pecype «PyKkoHT»:
(https://lib.rucont.ru/search) — cro- | xomrekuus «Komnoc-c. Cenbckoe x03sicTBO» 0T 08 aBry-
POHHSIS cra 2023 r. UHH/KITIII 7731318722/772301001
JIunenznonnsiit 1oroop Ne952 5bC
DNeKTpOHHO-OUOINOTEeUHAs CU-
3 crena Znanium (HEeMCKITIOUNTEIbHAS JTUIICH3US) Ha
_ . IpeIocTaBlIeHUE MpaBa J0CTYIa K
(https://znanium.com/) — ctopoHHsis DBC ZNANIUM or 06 anpens 2023 i MHH/KIIIT
9715295648/77150100
Hayunas snexktponHast 6u6mo- Jlnuensuonnslit noroBop NeSU-13642/2023 ¢ OO0
teka eLIBRARY.RU» Anpec HOb nHa ucnonp3oBaHue 3JIEKTPOHHBIX U3aHUN B CO-
) noctymna: www.elibrary.ru craBe 0a3bl manHbIX «HAYUHAS DJIEKTPOHHA A

BUBJIMOTEKA eLIBRARY.RU» ot 02 mapta 2023 .
WHH/KIIII 7729367112/772801001 no 02 mapra 2032.




Tabnuya 9.2.2 — Ilepeuenv unghopmayuorHvlx mexHoi0cull (nepeuenb Co8PEeMeHHbIX
npogeccuoHanbHbIX 06a3 OAHHBLIX U UHGOPMAYUOHHBIX CHPABOYHBIX CUCHEM), UCNONb3)e-
MBIX NpU OCyujecmsieHuu 00pazoeamesbHo20 npoyecca no oucyuniune « Mamemamuxay

Ne

i HaumenoBanue YcioBus nocrymna
OdurranbHbI HHTEPHET-TIOPTA TPABO- | HHPOPMALIUS B CBOOOIHOM JIOCTYIIC
1 BOU HHpOpMAITIHI [TomemeHue 151 CAaMOCTOSITEIILHON PaOOTHI

http://pravo.gov.ru/ips/ ayauropus Ne 1237

2 | Poccumiickoe oOpasoBaHHeE.
®enepanbHbii nopral. EquHoe okHO 10-
CTyma K 00pa3oBaTeIbHBIM pecypcam
(http://window.edu.ru/ )- cTOpoHHsS

JocTtym cBOOOTHBII

Tabnuya 9.2.2 — Ilepeuenv unghopmayuorHvlx mexHoi02ull (nepeuetb Co8PEeMeHHbIX
npogheccuonanvHvlx 6a3 OAHHBIX U UHOOPMAYUOHHBIX CHPABOUHBIX CUCMEM), UCHONb3)e-
MbIX NpU OCyujecmenenuu 00pazoeamenbHo20 npoyecca no oucyuniune «Mamemamuray

(peoaxyus om 1.09.2020)

Ne n/nn HaumenoBaHue YcnoBust joctyna

1. DnekTpoHHas Oubimnoreka noi- | Joctyr ¢ 1r060ro KOMIbIOTEPa JOKATBHON CETH
HOTEKCTOBBIX JOKyMeHTOB Ilen- | ynusepcurera no IP-anpecam; ¢ muunsix 11K, mo-
3eHckoro ['AY OMJIBHBIX YCTPOMCTB IO KOJUIEKTUBHOMY WJIM UH-
(https://lib.rucont.ru/collection/7 | AuBUAYyaIbHOMY ayTeHTU(UKATOPY (JOTUH/TA-
2) — coOCTBeHHAS TeHEepaIus POJIB)

2. DneKTpOHHBIN KaTanor HaydHoi | JlocTyn cBOOOAHBIN C JIH000r0 KOMIIbIOTEpA JIO-
6ubmmorexu [lensenckoro 'AY | kanbHOM cetn yHuBepcutera no IP-agpecam; ¢
B pamkax CBOJIHOTO KaTajiora anuHbIX 1K, MOOMIBHBIX yCTPOMCTB, MEIOLINX
oubmuorexk AIIK (www.cnsb.ru | Beixoa B IHTepHeT
) — coOCTBEHHasl reHepanus

3. DNeKTpOHHO-O0ubIMoTeuHas cu- | JlocTyr ¢ 1r060ro KOMIbIOTEPa JOKATBHON CeTH
crema nusnarenscrsa «JIAHDb» yauBepcuteta no IP-agpecam; ¢ nuuneix 1K, mo-
(http://e.lanbook.com ) — cTO- OUIIBHBIX yCTpOMCTB uepe3 JInuHblil kaOuHeT 1o
POHHSSA UH/IMBUYaJIbHOMY ayTeHTH(UKaTopy (JIoruH/ma-

POJIb); BO3MOYKHOCTD y/IaJIeHHON PETUCTPALlUU U
paloThI

4. OneKTpoHHO-0MOaroTeuHast cu- | C m060ro KOMITBIOTEpPA JIOKAJIbHOW CETH YHUBEP-
crema ZNANIUM.COM cutera o [P-anpecam; ¢ nmuunbix [1K, MOOMIBHBIX
(http://znanium.com/) — CTOPOH- | YCTPOMCTB [0 MHAMBUIYAIbHBIM KIIFOYaM JOCTyIa
HSIS

5. DIIEeKTPOHHO —OnOIHOTEeYHAs Hoctyt ¢ 110060r0 KOMIBIOTEPA JTOKAITHHOU CETH
cucrema «FOPAMT» yHuBepcuteta no IP-agpecam; ¢ nuunbix I1K, mo-
(https://www.biblio- OMJIBHBIX YCTPOMCTB IO MHAUBUAYAIBHOMY
online.ru/organization/D29908D | ayreHTH(pUKATOPY (JIOTMH/TIAPOJIb)
2-89ED-437E-BD12-
6AF958CB0CD7) - cTOpOHHSIS



http://pravo.gov.ru/ips/
http://window.edu.ru/
https://lib.rucont.ru/collection/72
https://lib.rucont.ru/collection/72
http://www.cnsb.ru/
http://e.lanbook.com/
http://znanium.com/
https://www.biblio-online.ru/organization/D29908D2-89ED-437E-BD12-6AF958CB0CD7
https://www.biblio-online.ru/organization/D29908D2-89ED-437E-BD12-6AF958CB0CD7
https://www.biblio-online.ru/organization/D29908D2-89ED-437E-BD12-6AF958CB0CD7
https://www.biblio-online.ru/organization/D29908D2-89ED-437E-BD12-6AF958CB0CD7

6. DneKTpoHHO- OubnmuoTeyHas cu- | Jloctyn ¢ 11000ro KOMIbIOTEpa JIOKAJILHOW CeTH
crema «BOOK.ru» (M3gaTens- yHuBepcuteta 1o [P-agpecam; ¢ mnunbix 1K, mo-

ctBo «kKHOPYC») OMJIBHBIX YCTPOMCTB IO MHAUBUAYAIBHOMY
(https://www.book.ru/) — cTo- ayTeHTH(UKATOPY (JOTHUH/TIapOJIb)
POHHSIS

7. Poccuiickoe obpazoBanue. Joctyt cBOOOTHBII

®enepanbHbli nopTai. Enunoe
OKHO JI0CTyNa K 00pa3oBaTeb-
HBIM pecypcam
(http://window.edu.ru/ )- cTo-
POHHSISI

Tabauya 9.2.2 — Ilepeuenv un@opmMayuoHHbIX MeXHOI02UU (NepeyeHb COBPEMEHHBIX
npogheccuoHanvbHulx 6a3 OAHHBLIX U UHDOPMAYUOHHLIX CUCMEM), UCNONb3YEMBIX NPU OC)-

wecmeneHuu obpazoeamenvHo20 npoyecca no oucyunaune « Mamemamukay (pedaxyus om
01.09.2021)

Ne HaunmenoBanue VYenosus nocryna

/11

1 Jocryr ¢ 11000ro KOMITBIOTEpa JTIOKAIbHON CETH YHUBEP-
ONeKTpOHHO-OUOINOTEUHAs CH- cuterta no IP-anpecam; ¢ muunbix [1K, MOOMIBHBIX
crema mu3garenscra «JIAHDby yCTpOMCTB uepe3 JINYHbIH KaOMHET 10 WHAUBUIYaslb-
(http://e.lanbook.com ) HOMY ayTeHTHU(HUKATOpy (JIOTWH/TIapOIih); BO3ZMOKHOCTh

yIaJeHHON perucTpanuy U paboTsl

2 Jocryr ¢ 11000ro KOMITBIOTEpa JIOKAIbHON CETH YHUBEP-
DIIeKTPOHHO-OUOIMOTe Has CU- cutera no [P-anpecam; ¢ muunbix [1K, MOOMIIBHBIX
crema «HammonansHbIi 1iudpo- YCTPOMCTB MO KOJUIEKTUBHOMY HWIIH HHIUBUAYAITEHOMY
BOM pecypc «PyKoHT» ayTeHTHUKaTOpy (JIOTWH/TIApOIib), uepe3 JIndHbIil kadu-
(https://lib.rucont.ru/search) HET; BO3MOXXHOCTh PErHCTPALINH ISl YJAIIEHHOW PabOThI

o IP.



https://www.book.ru/
http://window.edu.ru/
http://e.lanbook.com/
https://lib.rucont.ru/search

Tabnuya 9.2.2 — Ilepeuenv unopmayuoHubix mexHoso2ull (nepeuensb co8pemMeHHbIX
npogeccuoHanbHbix 6a3 OAHHBIX U UHHOPMAYUOHHBIX CUCTEM), UCHONB3YEMBIX NPU OCY-

wecmeenuu 0opazoeamenbHo20 npoyecca no oucyuniune « Mamemamuxa» (peoaxyusi
om 01.09.2022)

Ne Haumenosanue YcnoBus gocryna
/1
1 Joctyn ¢ n:000ro KOMIbIOTEpa JIOKAJIBHON

cetu yHuBepcurera no IP-agpecam; ¢ nnu-
HeIx [1K, MoOuIbHBIX ycTpoiicT uepes Jlna-
HBII KaOWHET 110 WHIWBHATYaTbHOMY
ayTeHTU(UKATOPY (JIOTWH/TIAPOJIb); BOZMOXK-
HOCTh Y/IaJICHHOW PErucTpaluy 1 paboThI

DNeKTpOHHO-OMOIMOTeYHasl CHCTEMA U3/1a-

tenbcTBa «JIAHBY (http://e.lanbook.com ) Jlorosop Ne 140-22 na npenocrasncnue

JOCTYIA K 3JEKTPOHHBIM JK3EMILIIpaM
IIPOM3BEIEHUN HAY4YHOro, y4eOHOro xa-
pakrepa c OO0 «3bC Jlanb» ot 08 aBry-
cTa 2022 T. WHH/KIIIT
7811272960/781101001 mo 11 aBrycra
2023 .

2 Hoctyn ¢ 1060ro KOMIbIOTEpa JIOKaJIbHOM
cetu yHuBepcutera mo IP-agpecam; ¢ nuu-
HbIX [1K, MOOMIBHBIX YCTPOMCTB O KOJIIEK-
TUBHOMY WJIM UHAWBUAYAJIbHOMY ayTEHTH-
¢ukaropy (JIorwH/Iaponb), depe3 JImaHbIiA
KaOMHET, BO3MOXKHOCTb PETHCTPALUHN IS

naneHHon pabots! o IP.
DnexTpoHHO-0nbnuoTeyHas cucreMa «Hamu- Y P

OHaNBHBIN 1TU(POBOH pecypc «PyKoHT» Horosop Ne3108/22-21 ¢ OOO «llen-
(https://lib.rucont.ru/search) TpanabHbBIN KoJuTekTop Ondanorek BUBU-
KOM» Ha mpenocraBieHue A0CTyna K
pecypcam DbC «HanmonaneubIi 1iudpo-
BoM pecypc «PykoHT» OT 24 ceHTAOps
2021 r. WHH/KTIIT
7731318722/772301001 no 24 cenrsdps
2022 .



http://e.lanbook.com/
https://lib.rucont.ru/search

Tabnuya 9.2.2 — [lepeuenv ungopmayuoHHblX mexHoao2uil (nepeuetsb
COBPEMEHHBIX NPOPeCCUOHATLHBIX 6a3 OAHHBIX U UHDOPMAYUOHHBIX

Cnpaso4HblX cucmeM), UCNOIb3YEMbIX NPpU OCYWECMEBIIEHUU 06pa306am€ﬂbH080

npoyecca no oucyuniune « Mamemamuxa (noeas pedaxyus esooumcs ¢ 01.09.2023)

No Haunmenosanue VYenosus gocryna
n/n
. | Jdoctyn ¢ moboro xommbroTepa JIOKaihb-
DeKTpoHHO-O0nbIMoTeyHas cucrema «HanmoHansHbIH N
o HOH cetu yHuBepcuteta 1o [P-aapecam; ¢
mpoBoii pecypc «PykoHT» .
1. . mnuHbIX T1K, MOOMIBHBIX YCTPOHCTB MO
(https://lib.rucont.ru/search) - croponmsst
KOJUIEKTUBHOMY WJIN MHINBUIYaTbHOMY
ayTEeHTH(PUKATOPY (JIOTHH/TIApOJTh)
[Tomenienue 11t CaMOCTOSITEIBHON
Cnpasouno-nipaBoBasi cucrema «KKOHCVYJIb-TAHT+» | paboTsl
(www.consultant.ru/) — croponmsist B unTanbHBIX 3anax yHHBEpcuTeTa (ay.
1237, 5202) 6e3 mapos
Hoctyn ¢ m1r000ro KOMIbIOTEpa JIOKAIb-
DnekTpoHHast OMOIMOTEKA TIOJTHO-TEKCTOBBIX JOKY- o ]
HOH cetu yHuBepcuteta o [P-aapecam; ¢
menToB [lenzenckoro 'AY <
. muHbIX [1K, MOOHMIBHBIX YCTPOHCTB MO
9 (https://pgau.ru/strukturnye-

podrazdeleniya/nauchnaya-biblioteka/elektronnaya-
biblioteka-pgau) - co6cTBennas reneparvs

KOJJIEKTUBHOMY WJIM HWHAWBUIYaJTbHOMY
ayTeHTU(PUKATOPY (JIOTHH/TIApOIIB), Yepe3
Jlnunelii KaOWHET, BO3MOXKHOCTH PETH-
CTpalluu JiJIs YAaJIeHHOH paboThI 1o IP.




Tabauya 9.2.2 — Ilepeuenv ungopmayuoHubix mexnoaocull (nepeuensb co8PemMeHHbIX
npogheccuoHabHbIX 0a3 OAHHBIX U UHDOPMAYUOHHBIX CNPABOUHBIX CUCTNEM),
UCNONIb3YEeMbIX NPU OCYWEeCMBIeHUU 00PA308AMeNbHO20 NPoYecca
no oucyuniune « Mamemamuxka (peoaxyus om 01.09.2024 2.)

/o

HaumenoBanue

VcaoBus A0CTYyIIa

DJIeKTpOHHAsE OMOJIMOTEKA
MOJIHOTEKCTOBBIX JOKYyMEHTOB
[lenzenckoro 'AY
(https:/Nlib.rucont.ru/collection/72)
coOCTBEHHAs TeHepalus

(Hoctyn ¢ moboro koMmneroTepa JOKAIBLHOW CETH YHUBEPCH-
Teta 1o |P-anpecam; ¢ nmunbix [1K, MOOHIBHBIX YCTPOWCTB
[0 KOJUIGKTUBHOMY WJIM WHIUBUIYalTbHOMY ayTeHTH(HKa-
TOpY (JIOTUH/TIAPOJIh), Yepe3 JTUIHBIN KaOMHET; BOZMOKHOCTH,
perucTpanyy 1 yaaaeHHoH paboTsl 1o IP.)
Jlnuensuonnsiii orosop Ne PKT-0063/24 na npenocrasie-
HUE [IpaBa HCIOJB30BAaHUS MPOTPAMMHOIO KOMILIEKCA JIIs
noucka TekcToBbix 3auMcTBoBaHuil «PYKOHTEKCT» ot 10
ntoHs 2024 r.

WHH/KIIIT 7702823270/770201001

DNEeKTPOHHO-ONOINOTeYHAs
cucreMa uznarenscra «JIAHby
(https://e.lanbook.com ) —
CTOPOHHSS

(Hoctyn ¢ mo0oro koMmneroTepa JOKAIBLHOW CETH YHUBEPCH-
TeTa 1o |IP-agpecaM; ¢ TMYHBIX IIK, MOOUJIBHBIX YCTPOMCTB Ue-
pe3 JIMYHBIA KaOWHET M0 MHIWBHUIYaJbHOMY ayTeHTHU(UKa-
TOpy (JIOTHH/TIapoJib); BO3MOXHOCTh YIAJICHHOW pPErucTpa-
[IUU 1 PabOTHI)

Jlorosop Nel8-24 ¢ OOO «3bC JIAHb» Ha npenocraBineHue
ocTyna K JIEKTPOHHBIM SK3eMIUISIpaM MPOU3BeIeHUN Hayy-
HOTO, y4eOHOTO XapakTepa, COCTABISAIOMIMM 0a3y JaHHBIX
ObC «JIAHb» ot 12 despans 2024 r.

WHH/KIIIT 7811272960/781101001



https://lib.rucont.ru/collection/72
https://e.lanbook.com/

Tabnuya 9.2.2 — Ilepeuensv ungopmayuorHHblx mexHono2ull (nepeuenb co8peMenHbIX Npo-
peccuonanvbHvix 6a3 OAGHHBIX U UHPOPMAYUOHHBIX CNPABOYHBIX CUCTNEM, UCHOIb3YEMbIX NPU
ocyujecmesieHuu 0opazosamenvpHo2o npoyecca no oucyuniute (pedaxkuyus om 01.09.2025)

Ne | HaumenoBanue VYcnoBus gocryna

IT/n

1 OnexkTpoHHas oubnmoreka Ilensen- JlocTyn ¢ 1100010 KOMIBIOTEPA JIOKAIBHOU CeTH
ckoro 'AY (https://ebs.pgau.ru/web) | yauBepcurera o IP-ampecam; ¢ muunbix 1K, mo-

- COOCTBEHHAas TeHepalus OMJIBHBIX YCTPOICTB 110 KOJJIEKTUBHOMY WJIM UH/IU-
BUJyaIbHOMY ayTeHTU(UKaTOpy (JIOTMH/TIapob),
yepes JINYHbIN KaOUHET; BO3SMOXKHOCTb PErUCTpaLuU
JUIsl yoajeHHou pabotsl o |P.

2 DIIeKTPOHHBIN KaTajaor HayuyHoi 6ub- | JlocTym cBOOOIHBI C TF0O0T0 KOMITBIOTEpaA JIOKAJb-
mnoreku [lenzenckoro 'AY HOM1 ceTu yHuBepcurera 1o |IP -angpecam; ¢ TMUHBIX
(https://ebs.pgau.ru/web) — cobctBen- | TTK, MOOMIBHBIX YCTPOMCTB Yepe3 INYHBIH KaOUHET
Hasi TeHepaIyst

3 DJEeKTPOHHBINA KaTaJIor BCEX BUI0B JlocTyn cBOOOAHBIH ¢ J1I000r0 KOMIBIOTEPA JIOKAIIb-
nokymeHnToB u3 ¢pounoB [ITHCXb HOI ceTn yHuBepcuTera 1o IP-anpecawm; ¢
https://opacg.cnshb.ru/wlib/ JInuneix ITK

4 DNeKTpOHHO-0MOIoTeUHast cuctema | JIMUHBINA KaOWHET 10 MHAMBHIyaTbHOMY ayTEHTH-
uznarenscTtsa «JIAHDb» ¢ukaTopy (JOrMH/IapoJIb); BO3MOXKHOCTh Y/aJeH-
(https://e.lanbook.com/) — croponHsiss | HOM perucTpanuu u paboThI
JIOCTYII C JIF0OOTr0 KOMITBIOTEPA JIO-

KaJIbHOM ceTu yHuBepcurera 1o IP -

azapecaM; ¢ nuuHbIX 11K, MOOMIBHBIX

YCTPOMCTB uepe3

5 OneKTpOoHHO-0MOaroTeuHast cuctema | JlocTyn ¢ 11006010 KOMIBIOTEpPa JIOKAIBHOM ceTH
«HaLMOHAJIBbHBIN IMPPOBOM pecypc yauBepcuteta 1o IP -agpecam; ¢ inunbix 11K, mo-
«PYKOHT» OUJIBHBIX YCTPOMCTB 10 KOJJIEKTUBHOMY WJIM UH/IU-
(https://lib.rucont.ru/search) — cropon- | BuayalbHOMY ayTeHTH(PHUKATOPY (JIOTUH/TIAPOIIB);
HSS BO3MOXHOCTb PETUCTPALMU IS yAAJIeHHOH paboThl

1o |P:

6 OnekTpoHHO-0MOanoTeuHast cucteMa | C 11006010 KOMITBIOTEpa JIOKAJIbHOW CEeTH YHUBEPCHU-
ZNANIUM (https://znanium.ru/) — teta o IP -agpecam; ¢ mmunbix [1K, MOOHITBHBIX
CTOPOHHSISI YCTPOMCTB 110 MHMBHU1YAJIbHBIM KJIIOUaM JIOCTYTIA

7 Ob6pazoBarenbHas aThopma JlocTyn ¢ 11000r0 KOMIBIOTEPA JIOKAIBHOM CeTH
FOPAMT. Jlns By30B U cCy30B. yHuBepcuteta 1o IP -agpecam; ¢ mnunbix 11K, mo-
(https://urait.ru/) — croponnsis OMJIBHBIX YCTPOMCTB 10 MHAWBUAYAIbHOMY ayTCHTH-

¢dukaTopy (JOrMH/IapoIib), Uepe3 JIUYHbIA KaOUHET

8 Elibrary.ru - nayunas snexktpoHHas JlOoCTYIHBI IOMCK, IPOCMOTP U 3arpy3Ka IMOJIHOTEK-
O6ubanoreka CTOBBIX JIMIICH3MOHHBIX MAaTEPUATIOB YEPE3 UHTEPHET
(https://elibrary.ru/defaultx.asp?) — (B TOM 4mCIIe 110 IEKTPOHHOM mouTe) 1o IP agpecam
CTOPOHHSIS YHUBEpCHTETa 03 OrpaHNYEHUS] HeOTPAaHUYCHHBIN

JIOCTYTI C IMYHBIX KOMITBIOTEPOB JUIst OnbIrorpadu-
9YEeCKOT'0 TIOMCKA, TPOCMOTPA OTJIABICHHS KYPHAIOB




10 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXO/JINUMAA J1JIS1 OCY-

LIECTBJIEHUS OBPA30OBATEJBHOI'O MPOLIECCA
MO JUCLUUITJIMHE

Tabnuya 10.1 — Mamepuanvno-mexuuueckoe obecneuenue no oucyuniune « Mame-

mamuka )
Ilepeuenn
HaMeHoBaMMe OcHaIeHHOCTh crel- | JTHIEH3HOHHOTO Mpo-
No HanmenoBanue e~ ILHBIX NOMEIICHHH 1 | TPaMMHOTO obecreye-
i JVCIUTUIMHBI B COOTBET- 1 HOMEILHHUIE JUTS CaMO- TOMEIIEHHH A1 Camo- HUSL.
CTBHH C y4eOHBIM INITAHOM . CTOSITEIbHOM PexBusuThI
CTOSATENEHOU pabOTHI
paboTsl MOJTBEPIKIAIOILETO
JIOKyMEHTa
Mebenn
1.Cton npenoaBatenst
— 1 mr,;
2.Ctyn npenoiaBaTess
— 1 mr,;
3.Ctonbl ayIUTOpHbIE
JIByXMeCTHBIC — 15
IIT.;
4.Jlocka ayquTopHasi —
1 mt.;
Yueonas aynuropus anst | 5.Cxameu u3 JICIT - 14
3aHATHI CEMMHAPCKOTO LIT.
THIIA, KypCOBOro npoek- | Harasianble mocodous
THPOBaHUS (BbIOJIHE- (cTeHabl, MOJIENH,
HHUSI KYpCOBBIX pador), IKCIOHATHI, BU/IEO-
rPYNIOBBIX H HHAMBUAY- | (HILMBI M T.1.)
aJbHBIX KOHCYJIbTaUul, | ITmakarter:
TeKyIero KOHTpoJs 1.IIpasuna quddepen-
1 TPOMEKYTOYHOI aTTe- LIMPOBAHMS U TaOJINIIA

Marematuka

CTAlUH
Ien3eHckas o0JyacTs, T.
[en3a, XKeneznoaopox-
HBIN pailoH, yi. boranuue-
ckasi, 11.30, yaeOHBIN KOp-
MyC MeXaHW3alux JnT. B
aynutopust 3382

MIPOU3BOTHBIX OCHOB-
HBIX JJIEMEHTAPHBIX
GyHKIUH.

2.Tabnuia uaTeTpa-
JIOB.

3.Tabnuua 3HaueHuit
¢ynkuuu Jlannaca

-

—¢

¢I|:_'|::| =
4.Tabnua 3HaYeHUH
HHTETPANBHON (yHK-
unn Jlanmaca ®(x) =

— |, e 2 dt
=

5 .-l:pa(bmcm GbyHKIMH: Y

=eX, y=logax,y =
arctgx.

6. IIpousBonHas u ee
MpPUMEHEHUE




IloMemieHnue oy caMOCTOS-

TENBHOM paboTHI

Ilensenckast 06acTs,

r. [lensa, XKeneznonopox-
HBIN pailoH, yi. boranuue-
ckas, 1.30; ['maBHBIH yueo-
HBIH Kopmyc; JIut. A.
aynuropus 1237

UuTanpHBIN 3271 CEIBCKOX0-
3sIUCTBEHHOM, €CTECTBEHHO-
Hay4HOU JTUTEpaTyphl U 1e-
PUOAMKH, JIEKTPOHHBIN K-

TaJIbHBIN 3aJ1 HAYYHBIX pa-
OOTHHMKOB, CIICIIUATIbLHAS
oubnroTeKa

Mebeanb

1.CToJ1 YnTaTEeIbCKHUMI —
72 it

2.Cto1 KOMIBIOTEPHBII

—6 1.

3.Cron  0ogHOTYMOO-
BBIW— | 1mT.

5.Ctyn — 84 mr.

6.1lxacd-BuTpuHa Iy
BBICTABOK — 6 TIIT.

Texnnvyeckue
cTBa
1.Komnerotep Pentium
2,90 GHz, 2048 Mb -1
IIT.

cpen-

2.Komnbto-
tepPentium2,90 GHz,
4096 Mb — 2 mrr.
3.Kommerotep Core

2DUO 2,66 GHz, 4096
Mb-1 mur.

MS Windows 7
(mmuensus Ne46298560)

MS Office 2010
(mmuensus Ne60774449)

Kaspersky Endpoint Se-
curity for Windows
(srumersust NeOBOO-
180528-071646-623-
441)

Yandex Browser (GNU
Lesser General Public
License)

7-zip (GNU GPL)

Unreal Commander
(GNU GPL)

CIIC KoncynbTaHT-
[Troc («dorosop 06
nH(POPMALMOHHON MO/~
nepxxke» ¢ OO0
«ATEHTCTBO JIJIOBOH
nnpopmarmu» ot 03
Mmas 2018 1.)

JlocTyT B 3IEKTPOHHYIO
nHpopMaIoHHO- 00pa-
30BaTENbHYIO CPENY
YHUBEpPCHTETA.

Brixon B MHTEpHET

Y4yeOHnas ayauropus 1Jis
NpoBeAeHUs 3aHATHI
JICKIIHOHHOI'0 THIIA
INen3eHckas o0JyacTs, T.
[en3a, XKene3nogopox-
HBIY paiioH yi1. borannye-
ckas, 1. 30

I'maBHBII y4eOHBIH KOP-
myc, JIUT. A,

aymuropus Ne 1121

Mebeanb

1.Cron ayautopHsIit 4-
X MECTHBIM CO CKaMbeH
— 48 mr.

2.CkaMps ayJqUTOpHAs
4-x mecTHas — 8 miT.
3.CkaMps 2-X MecTHas
— 2 mT.

4.Cron ayuTOpHBIN 4-
X MECTHBIH — 8 mT.
5.Cton npenojana-
Tenabckui (3 wactn) — 1
IIT.

6. TpubyHa HamoJbHas
— 2 WT.

7.locka aypuropHas —
1 mrr.

8. Kamro3u — 4 .

TexHudeckue cpencTsa
1. Komonku — 2 mr.

2. Kommbrorep — 1 .
3. [Ipoexrop — 1 .

4. DKpaH BBIIBUKHOMN —
1 .

MS Windows XP
(munensus
Ne18572459)

MS Office 2010
(munensus
Ne60774449)
Kaspersky Endpoint
Security for Windows
(murensus NeOB00-
180528-071646-623-
441)

Unreal Commander
(GNU GPL)

Mozilla Firefox (GNU
Lesser General Public
License)

7-zip (GNU GPL)
CIIC KoHcymnbTaHT-
[Troc («doroBop 06
nH}popMannoHHOH
noanepxkke» ¢ OO0
«ATEHTCTBO JIEIOBOH
nadopmanum» ot 03
mast 2018 r.)




Tabnuya 10.1 — Mamepuanvno-mexuuueckoe obecneyenue no oucyuniune « Mame-

mamuxay (pedaxyus om 1.09.2020)

HanmeHnoBanue crienyaiib-

OCHAIIIEHHOCTH CIIEIH-

Ilepeuenn
JMLEH3MOHHOTO TIPO-

Marematuka

MEKyTOYHOM aTTecTaluu
Ilen3enckast 0671aCTh, T.
[len3a, XKene3nonopox-
HBII pailoH, yi. boranuue-
ckasi, .30, yaeOHBIN KOp-
IyC MeXaHU3aluK JUT. B
aynutopust 3382

MPOU3BOIHBIX OCHOB-
HBIX JJIEMEHTapHBIX
GyHKIUH.

2.Tabmmia uHTErpa-
JI0B.

3.Tabnuna 3HaueHui
¢ynkuuu Jlannaca

-

pl) ===

4.Tabnuia 3HaYeHUH
MHTETrpaJbHOU QYHK-
unn Jlanaca O(x) =

— 1. & at
5.I'paduku GyHKIMA: y
=eX y=logx, y=
arctgx.

6. IlpousBoaHas u ee

IIPUMCEHCHUC

HaumeHnoBanue N AJILHBIX TIOMEIIEHUI 1 rpaMMHOTO oOecriede-
Ne HBIX TIOMEIICHAN 1 ITOMe- N
JTVCIUTUIAHBL B COOTBET- . TTOMEIIeHUH s camo- HUSL.
n/m MICHUH I CAMOCTOSTEIb- N
CTBHH € YI€OHBIM IIAHOM . CTOSITENIEHON PexBm3uTEHI
HOM pabOTHI
paboTsl TIOITBEPIKTATOIIETO
JIOKYMCHTA
Meo6ean
1.Cton npenoiaBatest
— 1 mr,;
2.Ctyn npenoiaBaTesst
— 1 mr,;
3.Crosibl ayTUTOPHEIE
JIByXMeCTHBIC — 15
IIT.;
4.Jlocka ayquTopHasi —
1 mt.;
5.Ckambu u3 JICIT - 14
Y4eOHnas ayauropus 1Js
. IIT.
3aHATHHA CEMHHAPCKOT0
Harasiaabie nocooust
THINA, KYPCOBOTO MPOEK-
(cTeHabl, MOJIEIH,
THPOBaHUS(BHINOTHEHHS
IKCMOHATHI, BHIE0-
KYPCOBBIX padoT), rpyn-
GuabMBI M T.1.)
TMOBBIX H HHIHBHIYAJIb-
HBIX KOHCYJIbTAIHIA, TE Inaxats::
’ 1. IIpaeuna auddepen-
KYILIero KOHTPOJIS U Mpo-
1 IUPOBAHUS U TaOIHUIIA




IloMemieHnue oy caMOCTOS-

TENBHOM paboTHI

Ilensenckast 06acTs,

r. [lensa, XKeneznonopox-
HBIN pailoH, yi. boranuue-
ckas, 1.30; ['maBHBIH yueo-
HBIH Kopmyc; JIut. A.
aynuropus 1237

UuTanpHBIN 3271 CEIBCKOX0-
3sIUCTBEHHOM, €CTECTBEHHO-
Hay4HOU JTUTEpaTyphl U 1e-
PUOAMKH, JIEKTPOHHBIN K-

TaJIbHBIN 3aJ1 HAYYHBIX pa-
OOTHHMKOB, CIICIIUATIbLHAS
oubnroTeKa

Mebeanb

1.CToJ1 YnTaTEeIbCKHUMI —
72 it

2.Cto1 KOMIBIOTEPHBII

—6 1.

3.Cron  0ogHOTYMOO-
BBIW— | 1mT.

5.Ctyn — 84 mr.

6.1lxacd-BuTpuHa Iy
BBICTABOK — 6 TIIT.

Texnnvyeckue
cTBa
1.Komnerotep Pentium
2,90 GHz, 2048 Mb -1
IIT.

cpen-

2.Komnbto-
tepPentium2,90 GHz,
4096 Mb — 2 mrr.
3.Kommerotep Core

2DUO 2,66 GHz, 4096
Mb-1 mur.

MS Windows 7
(mmuensus Ne46298560)

MS Office 2010
(mmuensus Ne60774449)

Kaspersky Endpoint Se-
curity for Windows
(srumersust NeOBOO-
180528-071646-623-
441)

Yandex Browser (GNU
Lesser General Public
License)

7-zip (GNU GPL)

Unreal Commander
(GNU GPL)

CIIC KoncynbTaHT-
[Troc («dorosop 06
nH(POPMALMOHHON MO/~
nepxxke» ¢ OO0
«ATEHTCTBO JIJIOBOH
nnpopmarmu» ot 03
Mmas 2018 1.)

JlocTyT B 3IEKTPOHHYIO
nHpopMaIoHHO- 00pa-
30BaTENbHYIO CPENY
YHUBEpPCHTETA.

Brixon B MHTEpHET

Y4eOHnas aynuropus 1Js
NpoBeAeHUs 3aHATHI
JICKIIHOHHOI'0 THIIA
INen3eHckas o0JyacTs, T.
[en3a, XKene3nogopox-
HBIY paiioH yi1. borannye-
ckas, 1. 30

I'maBHBII y4eOHBIH KOP-
myc, JIUT. A,

aymuropus Ne 1121

Mebeanb

1.Cron ayautopHsIit 4-
X MECTHBIM CO CKaMbeH
— 48 mr.

2.CkaMps ayJqUTOpHAs
4-x mecTHas — 8 miT.
3.CkaMps 2-X MecTHas
— 2 mT.

4.Cron ayuTOpHBIN 4-
X MECTHBIH — 8 mT.
5.Cton npenojana-
Tenabckui (3 wactn) — 1
IIT.

6. TpubyHa HamoJbHas
— 2 WT.

7.locka aypuropHas —
1 mrr.

8. Kamro3u — 4 .

TexHudeckue cpencTsa
5. Kononku — 2 mir.

6. Kommbrorep — 1 .
7. Ilpoekrop — 1 mr.

8. DKpaH BBIIBIKHOM —
1 .

MS Windows XP
(munensus
Ne18572459)

MS Office 2010
(munensus
Ne60774449)
Kaspersky Endpoint
Security for Windows
(murensus NeOB00-
180528-071646-623-
441)

Unreal Commander
(GNU GPL)

Mozilla Firefox (GNU
Lesser General Public
License)

7-zip (GNU GPL)
CIIC KoHcymnbTaHT-
[Troc («doroBop 06
nH}popMannoHHOH
noanepxkke» ¢ OO0
«ATEHTCTBO JIEIOBOH
nadopmanum» ot 03
mast 2018 r.)




Tabnuya 10.1 — Mamepuanvno-mexuuueckoe obecneyenue no oucyuniune « Mame-

mamukay (pedaxyus om 1.09.2021)

Ilepeuenn
I ERUNR—— OcCHAIIIEHHOCTh CHeLU- |  JIHICH3HOHHOIO Ipo-
No HaumenoBanue HEIX MOMemeryit it mome. | “PHPIX IOMEIIEHHH H | rpaMMHOro obecrieue-
JMCUHIUIAHBI B COOTBET- . MOMEIIeHHU T 1St caMo- HUSL.
n/m HICHUH [T CAMOCTOSITEIb- .
CTBHU C y4eOHBIM IIAHOM HOW paBOTHI CTOSITENbHON PexBU3MUTHI
paboTsl TIOITBEPIKTATOIIETO
JIOKYMEHTa
Yueonasi aynuropusi uist | Cnenuajiu3npoBaH-
3aHATHIl CEMHHAPCKOTO Hast MefeJIb: CTOJ
THIIA, KYpCOBOI'0 IPOEK- | nipertogaBaTens, CTYI
THPOBAHUS(BHINOJIHEHUSI NperoaBaTess, CTOIbI
KYPCOBBIX padoT), rpyn- ay/IUTOPHBIE /IBYX-
MOBLIX M HHIMBHAYAIb- | \oore nocka ayju-
HBIX KOHCYJIbTalMii, Te- TOpHAs, CKaMbH 13
1 KYIIEro KOHTPO.Ist i Npo- JICIL.
MEXKYTOYHOI aTTecTaluu
[Men3eHckas 06J1acTh, T. TexuHuecKkHe cpei-
HeIiI3a, ZKGJ'IeBHO,Z[OPO)K- CcTBa 0GyueHus,
HBIN palioH, YIL BOTvaHI/I'-Ie— na6op y4edHo-
ckasl, 1.30, y4eOHBIH KOP- | yarpanmpix mocobuii:
Iyc MeXaHu3aluuu JuT. B IUTAKATBI, IOPTPETHI
aynutopus 3382 YUEHBIX MaTeMATHKOB.
Cneunaau3upoBaH- MS Windows 7
Hast Me0OeJIb: CTOJBI (46298560, 2009);
YUTATEIBCKUE, CTOIBI * MS Office 2010
KOMIIBIOTEPHBIE, CTOJ (61403663, 2013);
OTHOTYMOOBEIH, CTY- * CIIC «KoHcynbTaHT-
7bs1, mKaQeI-BUTpUHEL | [Lmrocy» («doroBop 06
JUTSL BBICTABOK. nH(popMaMOHHOK
TexHuveckue cpe- nozzepxkke» ot 03 mast
Maremaruka Tomermenue uis camocTosi- | CTBa 00yenus, kom- | 2018 rona (Gecepou-
TelbHOI PaGoThI IVIEKT JINLIeH3HOH- HBIN)).
HOr'0 POrpaMMHOTO
IMen3eHcKkas 06IacTs, obecnedeHusi: nepco-
r. Ilensa, Xenesnonopox- | HaIbHBIC KOMIBIOTCPBL.
HBIH paiion, yi. Borannue- | ° MS Windows 7
ckast, 1.30; ['naBHbIN yueo- (46298560, 2009);
HBIH Kopryc; JIuT. A. * MS Office 2010
2 ayautopus 1237 (61403663, 2013);
YnransHbiit 3a1 cenbekoxo- | * CIIC «Koucynbrant-
3HCTBEHHOI, ecTeCTBeHHO- | [ITIOCY («I[(’FOBOP 00
Hay4HOI JIUTEPATYpPhI U I€e- MH(OPMAIHOHHO
PHOJMKH, 3JEKTPOHHbIH 1n- | MOVIEPHKKe» oT 03 Mas
TanbHblit 3a1 Hayunsix pa- | 2018 roma (6ecepou-
OOTHHKOB, ClieIHATbHAS HBIi)).
GUOIMOTEKA Hoctyn B 371€KTpOH-
HYI0 HH)OPMAIMOHHO-
00pazoBaTeIbHYIO
Cpe/ly YHUBEPCHUTETA;
Brixon B MHTepHeT.




YueOHasi ayauTOpus A
NpoBeAeHUs 3aHATHI
JIEKIMOHHOT0 THIIA
Ilensenckast 006acTs, T.
Ilensa, XKeneznoaopox-
HBIY paiioH yi1. boranuye-
ckas, 1. 30

I'naBHbI yueOHBIH KOp-
myc, JHT. A,

aymuropus Ne 1121

Crnenuaju3upoBaH-
Hast Me0eJib: CTOJbI
ayIUTOpPHBIC 4-X MECT-
HBIE CO CKaMbeH, CKa-
MbH ayIUTOPHBIC 4-X
MECTHBIC, CKAMBH 2-X
MECTHBIC, CTOJIBI Ay IH-
TOpHBIE 4-X MECTHBIE,
CTOJI TIPETIO1aBaTellb-
ckuit (3 yactu), Tpu-
OyHBI HAaIIONBHBIE,
JIOCKa ayJJUTOpHAs.
Texnuveckne cpen-
cTBa 00y4eHuUs,
Ha0O0pbI AeMOHCTpPA-
IMOHHOT0 000py/I0Ba-
HHA H Y4eOHO-
HATJISAHBIX OCOOMIA,
KOMILIEKT JINIEeH3H-
OHHOT'0 MPOTrPaMM-
HOT0 o0ecneyeHms:
TUIAKaThI.

* MS Windows 10
(9879093834, 2020);

* MS Office 2019
(9879093834, 2020).

Habop nemoncrpaunu-
OHHOro  000pynoBa-
HHSA (CTALMOHAPHBII):
TIEPCOHANBHBIA KOMITb-
I0Tep, MPOCKTOpP, KO-
JIOHKH 3BYKOBBIC, MHUK-
podoH, IKpaH.

* MS Windows 10
(9879093834, 2020);

* MS Office 2019
(9879093834, 2020).




mamukay (peoakyusi om 1.09.2022)

Tabnuya 10.1 — Mamepuanvno-mexuuueckoe obecneyenue no oucyuniune « Mame-

Ilepeuenn
OCHAILIEHHOCTD CHEeNU- | JHIEH3HOHHOTO MPO-
No HaumeHnoBanue cneufaizﬁ::;it{:;muﬁ AJBHBIX noyeme}mﬁ u rpaMMHOTO oOecriede-
JMCUUIUIMHBI B COOTBET- N MOMEIIeHHU T 1St caMo- HUSL.
n/m Y IOMEIIEHHH ISl CaMo- .
CTBHU C y4eOHBIM IIAHOM CTOSTEbHOM paBoTE! CTOSITENbHON PexBU3MUTHI
paboTsl TIOITBEPIKTATOIIETO
JIOKYMEHTa
Yueonasi aynuropusi uist | Cnenuajiu3npoBaH-
3aHATHH CEMHUHAPCKOrO Hast MefeJIb: CTOJ
THIIA, KYpCOBOI'0 IPOEK- | nipertogaBaTens, CTYI
THPOBAHUS(BHINOJIHEHUSI NperoaBaTess, CTOIbI
KYPCOBBIX padoT), rpyn- ay/IUTOPHBIE /IBYX-
MOBLIX M HHIMBHAYAIb- | \oore nocka ayju-
HBIX KOHCYJIbTalMii, Te- TOpHAs, CKaMbH 13
1 KYIIEro KOHTPO.Ist i Npo- JICIL.
MEXKYTOYHOI aTTecTaluu
[Men3eHckas 06J1acTh, T. TexuHuecKHe cpeji-
HeIiI3a, ZKGJ'IeBHO,Z[OPO)K- CcTBa 0GyueHus,
HBIN palioH, YIL BOTvaHI/I'-Ie— na6op y4edHo-
ckasl, 1.30, y4eOHBIH KOP- | yarpanmpix mocobuii:
Iyc MeXaHu3aluuu JuT. B IUTAKATBI, IOPTPETHI
aynutopus 3382 YUEHBIX MaTeMATHKOB.
Cneunaau3upoBaH- * MS Windows 7
Hast Me0OeJIb: CTOJBI (46298560, 2009);
YUTATEIBCKUE, CTOIBI * MS Office 2010
KOMIIBIOTEPHBIE, CTOJ (61403663, 2013);
OTHOTYMOOBEIH, CTY- * CIIC «KoHcynbTaHT-
7bs1, mKaQeI-BUTpUHEL | [Lmrocy («doroBop 06
JUTSL BBICTABOK. nH(popMaMOHHOK
TexHuueckue cpes- noznepxkke» ot 03 mast
Maremaruka Tomermenue uis camocTosi- | CTBa 00yenus, kom- | 2018 rona (Gecepou-
TelbHOI PaGoThI IVIEKT JINLIeH3HOH- HBIN)).
HOT'0 MPOrpPaMMHOI0
IMen3eHcKkas 06IacTs, obecnedeHusi: nepco-
r. Ilensa, Xenesnonopox- | HaIbHBIC KOMIBIOTCPBL.
HBIH paiion, yi. Borannue- | ° MS Windows 7
ckast, 1.30; ['naBHbIN yueo- (46298560, 2009);
HBIH Kopryc; JIuT. A. * MS Office 2010
2 ayautopus 1237 (61403663, 2013);
YnransHbiit 3a1 cenbekoxo- | * CIIC «Koucynbrant-
3HCTBEHHOI, ecTeCTBeHHO- | [ITIOCY («I[(’FOBOP 00
Hay4HOI JIUTEPATYpPhI U I€e- MH(OPMAIMOHHO
PHOMKH, 3JEKTPOHHbIH 1n-| NOMIEPKKe» oT 03 Mas
TanbHblit 3a1 Hayunsix pa- | 2018 roma (6ecepou-
OOTHHKOB, ClieIHATbHAS HBIi)).
GUOIMOTEKA Hoctyn B 371€KTpOH-
HYI0 HH)OPMAI[OHHO-
00pazoBaTeIbHYIO
Cpe/ly YHUBEPCHUTETA;
Brixon B MHTepHeT.




YueOHasi ayauTOpus A5
NpoBeAeHUs 3aHATHI
JIEKIMOHHOT'0 THIIA
Ilensenckast 006acTs, T.
Ilensa, XKeneznoaopox-
HBIN paiioH yi1. borannye-
ckas, 1. 30

I'naBHbI yueOHBIH KOp-
myc, JHT. A,

aymuropus Ne 1121

Crnenuaju3upoBaH-
Hast Me0eJib: CTOJbI
ayIUTOpPHBIC 4-X MECT-
HBIE CO CKaMbeH, CKa-
MbH ayIUTOPHBIC 4-X
MECTHBIC, CKAMBH 2-X
MECTHBIC, CTOJIBI Ay IH-
TOpHBIE 4-X MECTHBIE,
CTOJI TIPETIO1aBaTellb-
ckuit (3 yactu), Tpu-
OyHBI HAaIIONBHBIE,
JIOCKa ayJJUTOpHAs.
Texnuveckne cpen-
cTBa 00y4eHuUs,
Ha0O0pbI AeMOHCTpPA-
IMOHHOT0 000py/I0Ba-
HHA H Y4eOHO-
HATJISAHBIX OCOOMIA,
KOMILIEKT JINIEeH3H-
OHHOT'0 MPOTrPaMM-
HOT0 o0ecneyeHms:
TUIAKaThI.

* MS Windows 10
(9879093834, 2020);

* MS Office 2019
(9879093834, 2020).

Ha0op nemoncTpanu-
OHHOro o0opyaoBa-
HMSA (cranuoHap-
HbIii): NEPCOHAIbHBIN
KOMITBIOTEP,  IPOEK-
TOp, KOJIOHKH 3BYKO-
BBIE, MHKpPOQOH,
9KpaH.

MS Windows 10
(9879093834, 2020);

* MS Office 2019
(9879093834, 2020).




Tabnuya 10.1 — Mamepuanvno-mexuuueckoe obecneyenue no oucyuniune « Mame-
mamukay (peoakyusi om 1.09.2023)

MOCTOSTEIbHOM
0OTEI

440014, Ilensenckas
obmnacTs, r. [lensa, yi1.
boranmueckas, 1. 30;
aynutopus 1237

3an o6cayKUBaHUS
Hay4HBIMHU PECyp-
caMmu, aBTOMaTH3a-
nuu RFID-TexHo0I10-
Ui, KOBOPKUHTa

pa-

MeleJib: CTOJBI  YMTa-
TEJNbCKHUE, CTOJBI KOMITb-
IOTEpHBIE, CTOJI OAHOTYM-
OOBbBIH, CTYJbs, HIKa(bI-
BUTPUHBI JJI51 BBICTABOK.
O6opynoBaHue u Tex-
HHMYeCKHe CpeACTBa
00y4eHMs: TePCOHANb-
HbIE€ KOMITBIOTEPHI

Haumenosa- [lepeuenb
HaumenoBanue cre-
HUE TUCLHU- OcHaleHHOCTh CIeIu- JUIEH3UOHHOTO MTPOTrpaMM-
[UATbHBIX ITOMEIlIe- .
Ne | mnunsI B co- . . QJIbHBIX MTOMEILEHUN U HOTO 00ecTeyeHUsl.
HUH ¥ IOMEIICHUN .
/Tl | OTBETCTBHH MTOMEIIIEHUH /ISl caMOo- PexBu3uTHI
C Y4eOHBIM FUL CaMOCTOATEL CTOATEIbHOU paboThI MOJITBEP K IAIOIIETO
i HOU pabOThI P p
IJIAHOM JIOKYMEHTA
1 Marematuka | YueOHas ayauropusi | Cnienuajn3upoBaHHast
st NpoBeieHUs1 | MebesIb: CTOJI IIpernoja-
Y4eOHbIX 3aHATHH BaTelsl, CTYJ Mpernojana-
440014, IlenseHckas | Tensl, CTOJIBI AyAUTOPHbIE
obnactb,  T.IleHsa, | AByXxMecTHBbIE, J0cKa
yi1. boranuueckas, ayIUTOpHAsi, CKaMbu U3
1. 30; JICIL.
aynutopus 3382 O6opynoBanne u Tex-
Kabunem  mamema- | HM4eCKHeE cpeacTBa
MUKy 00y4YeHHsI: WHTCPAKTHUB-
Hasl TOCKa; IIaKaThl: mpa-
Buwia auddepenunpona-
HUS U TabJIn1a IPOU3BO/I-
HBIX OCHOBHBIX 3JIEMEH-
TapHbIX (QYHKIMA;, Ta0-
JUIa UHTETPAJIOB; MOPT-
pEThl YYEHBIX MaTeMaTu-
KOB; TPOU3BOJIHAA U €€
IPUMEHEHHE.
2 Maremartuka | [lomemenue ans ca- | CnenquaJu3upoOBaHHAS | KOMILUIEKT JIMIEH3HOHHOIO

1 CBOOOIHO pacnpocTpaHsie-
MOro NpOrpaMMHOro odec-
nevyeHUsi, B TOM 4YucJe OTe-

4eCTBEHHOT O NPOU3BO-
cTBa:

* MS Windows 7 (46298560,
2009); MS Office 2010

(61403663, 2013);

* Yandex Browser (GNU
Lesser General Public Li-
cense)**;

* CIIC «Koncynprant-ILmtoc»
(«loroBop 00 nH(popmaoH-
HOW mopazaepxkke» oT 03 mas
2018 rona (GeccpouHbIif))*.
JlocTynn B 3JIEKTPOHHYIO HH-
dbopMalmoHHO-00pa3oBa-
TEIbHYIO Cpely YHUBEpCH-
TEeTa;

Brixon B UaTEpHET.




Maremarnka

YueOHas ayniuTopus
JJIs1 IPOBe/IeHUsl
Y4eOHBIX 3aHIATHIH
440014, Ilen3enckas
o0OJiacTs, T. Ilensa,
yi. boranuueckas,
. 30;
ayautopus 1121

Crnennann3npoBaHHas
Mebesib: CTOJIbI Ay IUTOP-
HbIE 4-X MECTHBIE CO CKa-
MbEH, CKaMbU ayJIuTOp-
Hble 4-X MECTHBHIE, CKa-
MBU 2-X MECTHBIE, CTOJIbI
ayIUTOpHBIE 4-X MecCT-
HbI€, CTOJl IpernojaBa-
TenbCKkuil (3 yacTu), Tpu-
OyHBI HamoJIbHBIE, JOCKa
ayJIUTOpPHASsI.
O6opynoBaHie U TEXHU-
YecKue CpelcTBa o0yde-
HUS, KOMIUIEKT JIUIECH3U-
OHHOTO U CBOOOJHO pac-
MPOCTPAHAEMOT0  Tpo-
rpaMMHOro  obecrneye-
HUS, B TOM YHCJIE OTeye-
CTBEHHOTO0  MPOU3BO/I-
CTBA: IJIAKATHI.

* Habop nemoHcTpanuos-
HOro o0opynoBaHus (cTa-
[IUOHAPHBIN): TIEPCOHATIb-
HBI KOMIIBIOTEP, MPOEK-
TOp, KOJOHKHU 3BYKOBBIE,
MUKPO(QOH, 3KpaH.

MS Windows 10
(9879093834, 2020);
« MS Office 2019
(9879093834, 2020).




11 METOAUYECKHUE YKA3ZAHUA VIS OBYYAIOHIEI'OCSA
ITO OCBOEHUMIO JUCHUITJIMHBI

11.1 MeToanuyeckue cOBeTHI M0 IVIAHUPOBAHUIO M OPTaHU3ALIMU BPEeMEHH,
HEe00X0IMMOr0 ISl U3yYeHH s TN CHUILTHHBI

[IpumepHOE pacmpeneneHue 3aTpaT BPEMEHU Ha CaMOCTOSITENIbHYIO padoTy HpHBe-
JIEHO B paboueil mporpaMme JUCHUILUIMHBI. PeanbHble 3aTpaThl BpEMEHU CTYJICHTA Ha pas-
JUYHBIC BUJIBI CAMOCTOSITEIbHON PabOThl MOTYT OTIUYATHCS OT PEKOMEH/IOBAHHBIX B CHITY
WHIUBUTYAIBHBIX OCOOCHHOCTEW JMYHOCTH, MCXOJHOM MAaTeMAaTHYEeCKOW IOATOTOBKH,
BHEIIIHUX YCJIOBUH U IP.

CamocrosiTenbHas paboTa CTyJIeHTa MO0 MaTEMaTUKE JIOJKHA OBITh CUCTEMaTH4Ye-
CKOM, pacipeeICHHON paBHOMEPHO B TCUCHUE CEMECTPA.

PexomenmyeTcst mociie K01 JeKIUU mpopadoTaTh JIEKIIMOHHBIA MaTepHall, B CIIy-
yae He0OXO0IMMOCTH 00OpaTUThHCS 3a O0Jiee MOIPOOHBIMU MOSICHEHUSIMU K MaTepHraiaM yueO-
HUKOB M Y4€OHBIX TocoOui. Ecii BOZHUKAIOT 3aTpyAHEHUS, CIEAYET 0OpATUTHCSA K MPETO-
JABATEINI0 32 KOHCYJbTauen. [Ipu moAroToBKe K MPakKTUYECKOMY 3aHSATHIO 1O 33JJaHHOU
TEME PEKOMEHIYETCSl BBIyUUTh OCHOBHBIC MOHATHUS, TEOPEMBbI U (DOPMYIIbI, UCIIONIB3YS Ma-
TEpHUAIbI JIEKIIUN U Y4EOHUKOB. ITO MO3BOJUT MOATOTOBUTHCS K MUChbMEHHOMY (MJIA yCT-
HOMY) OINPOCY W YCHEIIHO YCBOUTH MaTepual MpakTH4eCcKoro 3aHsAtus. [Ilpu moaroroske
cienyeT oco00e BHUMAaHHUE yIEIUTh MPUMepaM peuieHus 3a/1a4, pa300paHHbIM Ha JEKIUU
WIHN B YYCOHUKE.

CaMocTOsTENbHOE U3YUYEHHE OTIEIBHBIX TEM PEKOMEHIYETCS B CIEIYIOUIEH mocie-
JIOBATEIbHOCTU: 1) 3HAKOMCTBO C TEOPETUUECKUM MaTEPUATIOM B 11€JIOM, BBISIBJIEHUE OCHOB-
HBIX TIOHSITUHN U CYIIECTBEHHBIX CBS3€H; 2) COCTaBICHUE KOHCTIEKTa; 3) 3HAKOMCTBO C TIPH-
MEHEHUEM TEOPHUH K PEIICHUIO 3a/1ay 110 MaTepuaiaM yuyeOHUKa.

3amanust pacueTHO-TpaduIeCKux paboT CIAeAyeT BBITIOIHSITH IO MEPE MPOXOKICHHUS

TEMBI 3aJaHUs Ha IIPAKTUYICCKOM 3aHATHU U CAaBAaTh HAa IIPOBCPKY B YCTaHOBHeHHBIﬁ CpOK.



11.2 MeToan4yecKkue peKOMEHIAIUHU 0 UCIO0JIb30BAHNI0 MATEPHUAJIOB
padoueil mporpaMMbI

Pabouast nporpamma npejcrapisier cOO0M LETOCTHYIO CUCTEMY, HAPABJICHHYIO Ha
3¢ (pexTUBHOE YCBOCHUE MUCIUIUIMHBI B BUY COBPEMEHHBIX TpeOOBaHUMN BBICIIETO 00pa-
3oBanus. Ctpykrypa u conepxkanue PII mo3Bonser chopmupoBats HeoOxouMbIe podec-
CHUOHAJIbHbIE KOMIIETEHIIUM CaMOCTOSITEILHO ONPEIeNIieMble Y HUBEPCUTETOM, MPEIbsIBIIS-
eMble K 0akaslaBpy TEXHUKHU TEXHOJOTUH JJIsl YCIICIIHOTO PEIICHUs WHKEHEPHBIX 3a/1a4 B
CBOEU MPAKTUYECKOMN AEATEIBHOCTH.

[Ipu ucnonwzoBanuu PII HEOOXOAMMO 03HAKOMHTBCS CO CTPYKTYPOW U COJEpKa-
Huem PII. Marepuanel, Bxogdmue B PII 103BOISAIOT CTYI€HTY UMETH IOJIHOE IIPEACTaBIIE-
HUE 00 00bEME U MPEIBABISIEMbIX TPEOOBAHUSAX K U3YUCHUIO JUCHIUTLUIAHBI.

11.3 MeToan4yeckue COBeTHI MO MOATOTOBKE K MPOMEKYTOYHOI aTTecTaluu

JI1s1 TOATOTOBKM MOKHO HCIOJB30BaTh KOHCIIEKTHI JICKIIUA U YU4EOHO-METOANYECKUE
Marepuainbl. sl KaXKJ0ro BOMpoca HEOOXOIUMO MPOAyMaTh IJIaH OTBETA, BBIYYUTH OC-
HOBHBIC MTOHATHUS U POPMYJIBL. 3aT€M CaMOCTOSITEIIbHO KPaTKO 3aIUCaTh OTBET, YTOOBI MPO-
KOHTPOJIMPOBATh YPOBEHb YCBOEHHUA. ECIIM BOZHUKIIN 3aTpyAHEHUS WK (M) OIIMOKH, HEOO-
XOJIMMO BEPHYTHCS K KOHCIEKTY WJIM YYeOHUKY U ONpeneNuTs ux npuuuny. [Ipu nmoaro-
TOBKE K AK3aMEHY CJIe/TyeT MOBTOPUTH MPAKTUUECKYIO YaCTh Kypca, UCIIOIb3Ys MaTepHuaibl
ayIUTOPHBIX 3aHSITUI TECTHI U 3aJlaHus pacu€THO-Tpaduueckoit paboThI.

11.4 MeTtoan4ieckne cOBeTHI IO pad0Te ¢ TECTOBLIM MaTEePUAJIOM

TecroBas cuctema Kypca COAEPKUT BOMPOCHI, COOTBETCTBYIOIIUE MpOrpaMMe JAUCITU-
IJIMHBI U OXBATHIBAIOILIIUE BCE TEMBI.

TecThl MOTYT OBITH HCTIONB30BAHBI JIJISI TEKYIIIETO KOHTPOJISI OCBOCHUSI TEMbI UJTH pa3-
JieJia Ha MPaKTHYeCKOM 3aHsATuu. i 3Toro opmupyercs Habop (TECT) pa3HOOOPA3HBIX
BOIIPOCOB M3 COOTBETCTBYIOIIEH TeMBbI (pa3ziesia) MaTepHaioB TECTUPOBAHUS WM aHAJIO-
TUYHBIX UM. TecT 1o pasjeny J0JDKEH CoAepKaTh BOMPOCH! MO KaXKA0W TeMe pasjaena. Ma-
TepHUaJbl TECTUPOBAHUSI MOTYT OBITh UCIOJBb30BAHBI JJISl TEKYIIIEH aTTeCTallu U JJIs1 KOH-
TPOJISi CAMOCTOSITEIIEHON pabOThI CTYICHTOB.

11.5 Metoanuyeckne peKOMEHAAUMH 0 BbINOJIHEHHUIO

pacuétHo-rpa¢uueckoii (KOHTPOJIbHOI) padoThI



3ananus pacyeTHO-TpauuecKkux padoT JOBOISATCS 10 CTYJIEHTOB B HaUaJIe CEMECTpa.
PacuetHo-rpaduyeckyio paboTy clieyeT BBINOIHAThH MOCIE MPOXOXKIECHUS MaTepuaia Ha
MIPAKTUYECKOM 3aHSATHHU U CAABaTh PEIICHMS 3aJaHUM B CPOK, YCTAHOBJIEHHBIN IIPENOJaBa-
TesneM (OJHa He/Ielis MOCIIe 3aBEPIICHUS U3yUEeHUs TEMBb).

Brimonuenue 3aanus pacyeTHO-Tpadudeckoi paboThI ClieayeT HAUUHATh C U3YUCHHUS
COOTBETCTBYIOILIETO TEOPETUYECKOTIO MAaTeprasa Mo JEKIUOHHOMY KypCy U paCCMOTPEHUS
TUIIOBBIX 33JJaHUM B ayIUTOPHOU paboTe WK yueOHHKe. PEKOMEH TyeTCsl OCBOUTH MOHSATHUSA,
npaBuiia, GOpMyIibl, IpUMEHsAEMbIe TIpU perieHuu 3aaad. [locme saToro criemyer 060CHO-
BaHHO BBIOpaTh METOJ PELICHUS 3a/la4yd U MPUCTYIUTh K HEMOCPEACTBEHHOMY PEIICHUIO
3anaHus. B ciaydae 3aTpynHEeHHH HEOOXOIUMO BEpHYTHCA K JIEKIIMSAM M MaTepuaiaM Mpakx-
THYecKuX 3aHATUHA. Oco0oe BHMMaHHE CIeAyeT YAENIUTh opopmileHUI0 pemieHus. OHO
JOJKHO COJIEPKaTh BCE HEOOXOIMMBIE MOSICHEHUSI U CCHUIKM Ha TEOPETUUECKUM MaTepHall.

[Tocne mpoBepku npenoaaBaTelsb JU00 T0NMycKaeT paboTy K cobeceloBaHuIo, JIN0o
BO3BpAIAeT JJIs BHIMOJHEHUs] pabOThl HaJl omubOkamMu. PaboTta Haj omrOKaMu BBITIOHS -
€TCsl OT/IEJIbHO Ha JIONOJHUTENbHBIX JIUCTAX U CAAETCSI BMECTE C HUCXOJIHOM paboToi Ha mo-
BTOPHYIO POBEPKY.

[Tpu moAroTOBKE K KOHTPOJIBHOW paboTe HA OYHOM OTAEJIEHUU HEOOXOIMMO MOBTO-
PUTH OCHOBHBIC MOHSITHS, TEOPEMbI M (POPMYIIBI, UCIONB3Ysl MaTEepPHAIbl JIEKIUNA WK (1)
yueOHUK. Oco00e BHUMaHUE CIeAyeT YACIUTh METOAaM pPEIICHUs TUIIOBBIX 33ajad, airo-
pUTMaM peuieHust (eciau TaKoBble UMEIOTCs). [l ’TOro MOKHO BOCIIOJIb30BAaTHCS MaTEPH-
aJlaMy MIPAKTUYECKHUX 3aHATUN, METOANYECKUX yYKa3aHUH, pEeIICHUSIMH pacueTHO-Tpaduie-

CKUX 3aJaHuMH.



AHaJIUTHYECKUH
CcImoco0 3axanus
GyHkumnu

AprymeHr
GyHkumu
Acumnrora

AcumnTora Bep-
THKAJIbHAS

ACHMIITOTA IO-
pHU30HTAJIbHAS

ACHMIITOTA
HAKJIOHHAA

Auredpanye-
CKoe 10MO0JIHe-
HHE

beckoneyno
O0oabmas PyHK-
st

beckoHneuyHo ma-
Jast QyHKUMs

12 CIOBAPb TEPMHUHOB

Ananumuueckuit cnocoé 3ananvisi QYHKIIUU COCTOUT B 3aJIaHUU
CBSI3M MEXIy apryMeHTOM U (yHKIuel B Buae (Gpopmysbl. OyHKIUS MOKET
OTIPENeNIATHCS U HA0OPOM (POPMYII: pa3HBIM y4acTKaM OOJIACTH OIpEaesICHUs
(YHKIIUU COOTBETCTBYIOT pa3Hble (hOPMYIIBI.

CM. @ynukuyusn

Acumnmomoii KpUBOI Ha3bIBaETCS NpsiMasi, PACCTOSHUE 1O KOTOPOI
OT TOYKH, JIEXKAIEN Ha KPUBOW, CTPEMUTCS K HYJIIO IIPY HEOTPAaHUYEHHOM y1a-
JICHUHU 9TOU TOYKHU OT Hadaja KOOPAUHAT 110 KPUBOM.

[Ipsmass X = Q SBISIETCS 8epPMUKANBLHOI ACUMRMOMmMOU Tpaduka

dyuxmun Y = f(X), ecn xoTst 661 011H U3 0HOCTOPOHHEX TPEIEOB (YHK-

f(x) = o0].

UK B TOUKE OecKoHedeH [ [im f(x) =oco Miu (1) lim
X—a+o0

X—a-o0
[Ipsamas Y = b ssercs 20pU30HMANbHOU acumnmomoii rpaduka
dynxmmm Y = f(X), ecrm lim f(x)=b.
X—>0
Ecma lim f(x)=b, T0 npsimast Y = b - IIPaBOCTOPOHHSASI TOPU30H-

X—>+00

tanbHas acumnrora. Ecomu lim f(x)=b, To npsamas Y = b - zeBocToponHs
X—>—00

TOPU30HTAIIbHASL ACUMIITOTA.
IIpsamvas Y = kX + D snstercs naxnonnoi acumnmomoii rpaduka

¢Gynkuun y = f (X), ecam CylecTBYIOT KOHEUHBIE IPEJIEIIBL:

f(X),b=|im[f(x)—k~X]-

X—>00

k=1lim

X=X

rOpI/I?,OHTaHI)Ha?I ACUMIITOTA ABJIACTCA YaCTHBIM CIIy4acM HAKJIOHHOM

ACUMIITOTEI IIPU k = 0 .

Anzebpauueckum oononnenuem Aij dJIeMeHTa dj; Ha3bIBACTCS MPO-

wssenenne (—1)™ Ha munop 50O YMEMEHTA, T.C. A =DMy

Oynkius Y = F(X) Ha3BIBAETCS OeCKOHeuHo 6obuion GyHKIMER
npu X —> Xy (B Touke X ), ecmm s mo6Goro uncna M >0 cymecrsyer
O > 0, uro as1 Becex X # Xy, yAOBICTBOPSIOMNX HEPABEHCTBY ‘X — XO‘ <o

, BBITIOJIHAIETCS] HEPABEHCTBO \F (XX >M.

O603mayaror 1M F(X) = o0,

X—>Xp
®Oynkuus Y = (X) Ha3bIBACTCS OecKoHeuno Manoi GyHKIueH npu

X=Xy (X—=0.), ecr im OK(X)ZO.
X—Xg ()



BunomuaanHoe
pacnpeeieHmne
BepOSITHOCTEM

Bospacrawmas
byHxkumus

BepositHOCTB

Bropas npous-
BOJHasi

Bropoii 3ameua-
TeJIbHBIN npe-
aeJs

Beinykiiocts
BBeEpX

Beinykiocrb
BHM3

I'eomerpuye-
CKHH CMBIC]
OIpeeICHHOI 0
HHTerpaJia
I'eomerpuye-
CKMil CMBICJI
NPOU3BOAHOMI

I'padpuyecknit
crnocod 3aganus
pyHkumnu

JlekaproBa nps-
MOYroJibHast CH-
cTemMa Koopau-
HaT

JluckperHas ciiy4aiiHasi BeIUYWHA X UMEET OUHOMUANbHBLI 3AKOH

pacnpeodenenus, eCiii OHa TpuHUMaeT 3Hadenus 0, 1, 2,..., m, ..., N ¢ BeposT-
HoctamMu P(X =m) =C'p™q™™, tne 0<p<1, g=1—-p, m=
01,..,n.

Bunomuansholit 3aKoH pacnpedenenus NPEICTABIICT COOOM 3aKOH
pacnpezenenus ynciaa X=MmM HaCTYIUIEHUs COOBITHS A B N HE3aBUCUMBbIX UCIIbI-
TaHUSAX, B KQXKJIOM M3 KOTOPBIX OHO MOYKET IPOU30MTH C OJJHOM U TOM KE Be-
POSITHOCTBIO .

®ynkima Y = f(X) HA3bIBACTCS  GO3pacmaroujell HA WHTEpBale
(a; b), ecau 1 00X X; 1 Xo , mpUHAIIEKAIIUX HHTEPBAITY (a, b) 7

ynosieTBopsiolux  ycinoButo Xy < X,  BBINONHACTCS ~ HEPABEHCTBO

f(Xl) < f(Xz), T.¢. OOJIbIIIEMY 3HAYEHUIO apryMEHTa COOTBETCTBYET 0OJIb-

uiee 3HaueHue QyHKIUH.
Bepoamnocmo

CIIy4aiflHOTO COOBITHSI.
Bmopoii npou3eoonoit Ha3pIBa€TCS NPOU3BOJIHASL OT IEPBOM MPOU3-

GbyHKIUY.

- MEpa OO0BEKTUBHOM BO3MOXKHOCTU HACTYILICHUA

BOJIHOU

') = (f'(x).
Bmopoii 3ameuamenvustii npeoen
1

1\x
lim (1 +—> =e
X—0 X

I'padux pynxmun Y = f (X) Ha3bIBACTCS 6bINYK/IbIM 66€PX HA UHTEP-

Baji€ (aab) , €CJIM OH PACIIOJIOKCH HE BBIIIC 00011 ee KacaTeIbHOH Ha dTOM

HHTErpae.

I'paduk pyskmun Y = f (X) HA3bIBACTCSI 8bINYK/IbIM 6HU3 HA UHTEP-

Bajie (a;b), €CJIM OH PaCIOJIOKEH HE HUXKE JII000M ee KacaTeJIbHOM Ha 3TOM
HHTEpBAJIE.

Ecnu ¢pynkius y=f(X) HeoTpunarensHa Ha otpeske [@;b], rae a<b, To
OnpeoeeHHbLIL UHMezZPal f; f (x)dx pasen nnowadou Kpueonuneiinoi mpa-
neyuu Gyuxuuu y=f(X) Ha orpeske [a;b].

Hpouseoonas pyuxunn Y = f (X) B TOuKe Xy paBHa mauzency
yena naxnona kacamenvhoi x ocu OX (yrinoBomy koddduimeHTy Kaca-

TEJIBHOM ), TPOBEACHHOI K TpaduKy GpyHKIMH B ToUKe ¢ abeuuccoit Xj:
!
f'(x,) =t9c.

I'pagpuueckuii cnoco6 coctout B n300pakeHun rpapuka GyHKIUN —
MHO’KECTBA TOYEK IJIOCKOCTH (X;Y) TNIOCKOCTH, aOCHUCCHI KOTOPBIX €CTh 3Ha-
YEeHHUs1 apryMEeHTa X, & OPAMHATHI — COOTBETCTBYIOIINE UM 3HAUECHUS (QYHKIINU
y=f(x).

/lexapmoea npamoyzonvnasn cucmema koopounam OXy Ha nA0CKO-
cmu TPeCTaBIseT cOOOH [1BE B3aMMHO NEPIEHIAMKYISPHBIE OCH C OOIINM
HayvanoM. ['opu3zonTaneHast ocb OX Ha3bIBAaeTCSA OChIO Aa0CLUCC, A MEPIEHINKY-
nspHas el BeptukainbHas Oy ock - ocblo opamHaT. OO0Imas ToYKa 3aJaHHBIX
ocell Ha3pIBaeTCsl HauyajioM KoopauHaT. Ha ocu OX 3a MOJIOXKHUTEIbHOE



Jlenenue otT-
pe3ka B TaHHOM
OTHOIIIEHHH

JderepMuHAHT
JluckperHast
cJIyyaiiHas Be-
JIMYMHA
Aucnepcust

JAuddepenuunan
pyHkumMu

JAuddepenuunan
(pyuxuuun, npu-
MeHeHHe K IPHU-
0JIM2KeHHBIM
BbIYMCJICHUSM
Judpdepenun-
aJlbHOE YypaBHe-
HHUE NepBOro mo-
psaka

Judpdepenun-
aJIbHOE YpaBHe-
HHE N1epPBOro MNo-
PsAKa JIMHeliHoe

HalpaBJieHHe TPUHUMAETCSl HaIpaBJICHHE clieBa HampaBo, a Ha ocu Oy —
HampaBlieHWE CHU3Y BBepX. EJWHMIA IMHBI TPUHUMACTCS OJMHAKOBOM st
00enx ocel.

Jlexapmoea npamoyzonvHas cucmema xkoopounam OXyZ B TIpo-
CTpaHCTBE 00pa30oBaHa TPEeMs B3aMMHO INepHeHIUKYIsIpHBIMU ocsimu OX, Oy,
Oz ¢ o6mum HavanoM. Ock Oz Ha3BIBACTCS OCHIO AIILJIMKAT.

Ecimm m 1 (X5 Y) B M, (X,:Y,) > TO Koopounamul mouku M, oenauwieii

ompesok MiM2 6 omnowenuu A , onpenensitorcs no Gopmysam:
o N+ Nt AY,
1+4 1+7
Cwm. onpeodenumens
CrnyuaiiHasi BeIMYMHA HA3bIBACTCSI OUCKPEMHOI, €CIU OHA NPUHU-
MaeT KOHEYHOE WJIM CUETHOE MHOXKECTBO 3HAYECHUH.

Jucnepcueii cny4aiiHOW BEIUYHMHBI HA3bIBACTCS MaTEMATHYECKOE
OKUJAaHWE KBAJpaTa OTKIOHEHUS CIIYYaiiHON BEJIMYMHBI OT MAaTEMATHIECKOTO
OYKUJIaHUSI:

— 2
D(X) =M[(X —M(X))]?
uppepenyuanom pysxuun y = f (x) Ha3pIBacTCs IIaBHAs, JIMHEH-

Hasi OTHOCUTEIbHO AX yacTh mpupaineHuss QyHKIUKH, paBHAS POU3BEICHUIO
NPOU3BOJHOMN Ha NPHUPAIEHUE HE3ABUCUMOU TEPEMEHOM: dy = f’(X)AX -

Juddepeniman He3aBUCUMOM IIEPEMEHHOW paBeH MPUPALICHUIO 3TOU
nepemennoii: OX=AX. ITostomy nuddepenuuan GyHKIMU OOBIYHO 3aIMCHI-

BalOT B BUJIC: dy =f ,(X)dX :

[Ipu noctatoyHo Manbix 3HaueHHIX AX mpupaieHue QyHKIHU U
nuddepeHIran OTINYAITCS He3HAYUTEIILHO, T.€. Ay R dy DTO 00CTOSTEND-
CTBO HCIIOJIB3YETCS 0J11 RPUOIUHCEHHBIX 8bIYUCTICHUL .

f(Xg +AX) = T(Xg)+ T'(X5)AX-
Hughgepenyuanvuviv ypasrnenuem nepeoeo nopsoka Ha3bIBACTCA

!
ypasrenue F (X, Y, Y ) =0, ceaspIBaOIIEE HE3aBHCHMYIO IEPEMEHHYIO X, HC-
!
KOMYI0 QYHKIHIO Y | ee pousBojHyto Y . Eciin ypaBHEHHE MOKHO TIpeJicTa-

!
BUTH B BUIEe Y = f (X, Y) , TO OHO Ha3bIBAETCS Pa3pPEIICHHBIM OTHOCUTEIIBHO

MIPOU3BOHOM.
Junetinvim nuddepeHnnanbHbIM ypaBHEHHEM TIEPBOTO MOpsiAKa
HAa3bIBACTCA YPAaBHCHUEC BUA

Y+ f(Qy=9(x):
rjae f(X) ¥ g(X) - HEMPEPHIBHBIE QYHKIIUH.
Penienne ypaBHeHMs MOXET ObITh HalineHo B Buue Y=U-V, rze

u=u (X) » V = V(X) - HEKOTOpbIE QYHKIIMHU, IPHYEM OJIHA M3 HUX MOXKET OBITH

BbIOpaHa MPOM3BOJIHO, & JIpyras OIpeneiseTcss TakuM 00pa3oM, YyTOObI MX
IIPOU3BE/ICHUE SABISUIOCH PELIEHUEM YPaBHEHUS.



JAunddepenun-
aJIbHOE ypaBHe-
HHe MepBOro Mno-
psiAKa ¢ pa3je-
JISIIOLIMMHUCS Tie-
peMeHHbIMU
JAuddepenuupo-
BaHMe, OCHOB-
Hble NPaBWJIa

JAuddepenuupo-
BaHHe CJI0KHOM

byHkumnu

JAuddepenuupo-
BaHHe, TA0JUIA
OCHOBHBIX NPoO-
HM3BOJHBIX

Auddepenunpy-
emasi GyHKUHA

HuddepeHnmanbHbIM YpaBHEHUEM C pa30eIsIOUUMUCT NEPEeMEH-
HbIMU HA3bIBACTCS YPAaBHEHUS BHUJIA!

y'=f,(x)- f,(y)

rae fl(X) u f2 (y) - HEeNpepbIBHBIC (PYHKIIUH.

1. C'=0
2. (utv) =u" =V

3. (U-v) =uv+uv’

4

u u'v—-uv’
4. | — =—7F
v v

5.(c-u) =c-u’

Eem Y=Tf(U), U=

U(X) - nuddeperuupyembie QYHKIUU OT

CBOHUX apryMEHTOB, TO IMPOU3BOIHAS CJIOKHON (DYHKITMH y= f (U (X)) cylie-

CTBYET M paBHAa MIPOU3BEACHUIO TPOU3BOTHON JaHHOH (pyHKIINU f (U) IO Mpo-

MEXYTOYHOMY apryMEHTy U M MPOU3BOJHON CaMOro MPOMEKYTOUHOTO apry-

menTa U (X) 110 HE3aBHCUMOM IEPEMEHHOH X, T.€.

y'="f'(u)-u’.

Tabauua npou3BOAHBIX

6.
' 1
| - U
1
7. (I ==-u
(Inu) U

’

8. (sinu) =cosu-u’

9. (cosu) =—sinu-u’
10. (tgu) = U’
(g) cos’u
11. (ctgu) = —— —-u’
SiIn~u
12,
(arcsinu) = BEE R
V1-u?
13,
(arccosu) = Ly
V1-u?

!

14. (arctgu) = 1 U

!

1+u
15,
(arcctgu) =— 1 U’
1+u

@OyHKUMS Ha3bIBACTCS OUphepenyupyemoil B TOUKE, ECIIA UMEETCS
KOHEYHasl Mpou3BoiHasl GYHKIMH B 3TOH Touke. Onepalus HaxoXIeHHUS po-
W3BOJHOMW Ha3bIBAeTCs Oughhpepenyuposanuem.



JocTrarouHoe JocTraTouHoe ycjoBue Bo3pacTtanusi (ynukmun. Ecnu dyHKIUS
ycaosue Bospac- \ — f (X) muddepeHIpyemMa Ha HTHTEpBaJe (a, b) Y IPOU3BOIHAS (DYHKIIMU
Tanus QyHKIUMN

!
f (X) >0 Bo Beex Touxax MHTEpBaJIa, TO PYHKIHUS BO3pacTaeT Ha MHTEpBaJe
(a;b).
JocraTounoe JlocTaTouHoe YcCJIOBHEe BBINYKJOCTH (yHKuuu. Econ dyHkmms

yc/10BHe BBIMYK-

(l) y - f (X) BO BCCX TOYKAX MHTCpPBajia (ayb) HMCCT OTPULATCIIbHYIO (HOJ'IO-
JIOCTH (DYHKI MU

KUTEIbHYI0) BTOPYIO MPOU3BOJIHYIO, T.C. f”(X) <0 [f ”(X) >0], TO Ha

3TOM WHTEpBaJie TpaduK (GYHKIIUU BBITYKIIbIA BBEPX (BHH3).
JlocraTouHoe Hocmamounoe ycnosue cyuiecmeosanus mouku nepezuba. Eciu

YCIOBHE TOYUKH  propas npousBojiHas f ”(x) NMPH Mepexosie uepes TouKy X, B KOTOpoit pyHK-

nepernda
uust f (x) HENPEPHIBHA, MEHAET 3HAK, TO TOYKA rpaduka pyHKumu ¢ abeuuc-

coit X\ ABJAETCS TOUKOU nepernoda.

JocTaTouHoe Jlocmamounoe ycnosue eo3pacmanus @yukyuu. Ecim QyHxnus
yciaoBue yobiBa-  y = f (x) auddepenunpyemMa Ha HHTEPBANE (a;b) U NPOM3BOAHAS QYHKIUH
HUS PYHKIHH f'(x) <0 BO BCEX TOYKAaX MHTEpBala, TO (QYHKIMS yObIBACT Ha MHTEPBAJIC
(a;b)-
JlocTaTouHoe Ilepsoe oOocmamounoe ycnoeue 3Ixkcmpemyma. Ecnu QyHKums
YCTOBHE OKCTPE- |/ = f (X) nuddepeHupyeMa B HEKOTOPOil OKPECTHOCTH TOUKU X; U HPOU3-
MyMa ,
BOJIHAA f (X) IIpH TIepexo/ie Yepe3 Hee (CleBa HapaBo) MEHSET 3HaK C «+»
Ha «» , TO x - TOYKa MAKCHMYMa; €CIIM C «-» Ha «+», To X\ - TOYKa MUHH-
MyMa.
Bmopoe oocmamounoe ycnosue sxcmpemyma. Ecin B Touke x | 1ep-
Bast IPOM3BO/IHAst GYHKIMK paBHA HYJIO [ f’(x,) = 0], @ BTopas Npou3BojHast
B Touke Xy CYIIECTBYET M OTIMYHA OT HyJs [ f ”(x,) »= 0], To Touka Xy sABIs-
€TCsl TOUKOW SKCTpEMyMa, PUYEM E€CIIH f (XO) < O, TO TOYKOH MaKCUMyMa,
" .
ecmn | (XO) > 0, TO TOYKOW MUHUMYMA.
JlocToBepHOE CO- Jlocmoeepubim codvimuem Ha3bIBACTCA COOBITHE, KOTOpOE 00s3a-
ObITHE TEJIbHO HACTYIAET B PE3yJIbTaTe UCIIBITAHMUSL.
3aBucuMBbIe CO- CoOwiTst A 1 B Ha3wIBalOTCA 3a8ucuMbIMU, €CIIA BEPOSTHOCTD OJI-
ObITHSA HOTO M3 HUX U3MEHSETCS B 3aBUCUMOCTH OT TOT0, IPOU3OIILIO APYTO€ COOBITHE
WJTU HET.
3apaya Komm 3aoaueinn Kowu Ha3bIBaeTCs 3aj1a4a OTHICKAHUSI YACTHOTO PEIICHUS
¢ depeHINaTbHOr0 YpaBHEHUS MIEPBOro (BTOPOro) MopsAKa, yIOBIETBOPS-
IOIIEro HavyadbHOMY YCIOBHIO Y(X0)=Yo (HauambHBIM yCIaoBUsAM Y(Xo)=Yo,
y'(X0)=Y'0).
3akoH pacnpe- 3axkonom pacnpedenenusn CiydaiiHON BEIMUYUHBI HA3bIBAETCS BCSIKOE
NeJIeHUs CJIy- COOTHOIIICHUE, YCTAHABIHMBAIONIEE CBSI3b MEXKAY BO3MOXKHBIMH 3HAYEHUSIMH
YyailHOH BeJIN- CIIy4ailHOU BEJIMYHUHBI U COOTBETCTBYIOIIUMH UM BEPOSATHOCTSIMH.
YUHBI JInst TUCKpEeTHOM CITy4ailHOM BEJTMYMHBI 3aKOH PaCIpeIeICHUS MOKET

OBITH 3aJ1aH B BUJIE TaOJIUIIbl, AHATUTUYECKU U TpauyIecKu.

Jlnst HenpephIBHOM CIy4allHOM BEJIMYMHBI 3aKOH PACIIPEACIICHHS MO-
&KeT OBbITh 337laH B BHUJIE IJIOTHOCTH BEPOSTHOCTH WM (YHKLUHU pacripeserne-
HUSL.



3akon Ilyaccona
pacnpeneaeHust

HurerpansHas
cymma

HNurerpuposa-
HHeE

HNuTerpupona-
HHeE NOJACTAHOB-
Koii (3aMeHoH
1nepeMeHHOI)

Hurerpuposa-
HHE 10 YACTAM
HcnbiTanune

KBagparnasn
MaTpuua
Kpusas I'aycca

Kpusas pacnpe-
JAeJICHUs Bepo-
ATHOCTEH
Kpusoiuneii-
Hasl Tpaneuust

Kpussbie BTO-
poro nopsigka
Kpurnueckas
TOYKA

JluHeliHan
byuxumns
JlokaabHBIH
MaKCUMYM
JlokaJdbHBLIA MU-
HUMYM

JluckperHas ciydaitHast BenuunHa X uMmeeT pacnpeoenenue Ilyac-
cona, ecnv oHa npuHuMaet 3HadeHus 0,1,2,...,m,...(6eckoHeYHOe, HO CUETHOE
MHO>KECTBO 3HAUECHUIT) C BEPOSITHOCTAMU

Am

P(X=m)= Ee—ﬂ,
raoe m=0,1,2,...

ITycts Ha otpeske [a;b] 3amana dynkus y=Ff(X). PazoObem oTpe3ok
Ha N 3JIEMEHTAPHBIX OTPE3KOB TOUYKAMH Xo=4, X1,..., Xn=D. Ha kaxxmom oTpeske
[Xi;Xi+1] pa3OueHHs BHIOEpPEM HEKOTOPYIO TOYKY &i M TIOJIOKUM AX; = Xj4q —
x;, tae i=1,2,...n.

Humezpanvnou cymmon pynxuuu f(X) Ha otpeske [a;b] Ha3piBaeTcs cymma
Bita $1y f(€)AX;.

Humezpuposanuem (QpyHKINU HA3bIBACTCS HAXOXKIEHUE Heonpeoe-
JIeHHO20 UHmezpana TaHHOU (QYHKINU.

Humezpuposanuem PpyHKINM HA OTPE3KE HA3bIBACTCS HAXOXKIICHUE
onpeodenenno2o unmezpana GyHKIUN Ha JaHHOM OTpE3Ke.

3amena nepemennoii (OJCTAHOBKA) MOXKET OCYIIECTBIATHCSA OJTHUM

. x=g(t) :
M3 IBYX cn0c060B.I f(x)dx = dx = g'(t).dt = J' f(g(t))-g’'(t)dt nmm
u(x) =t
[ FUE)-u(dx=|du(x)=dt |=[f()dt"
u’'(x)-dx =dt

dopmyiia unmezpupoeanus no Yacmam I udv =uv — _[vdu

Hcnoimanuem (ONIBITOM, SKCIEPUMEHTOM ) Ha3bIBAETCS BBHITTOJTHEHUE
OTIpEeIIEHHOT0 KOMILJIEKCA YCIOBHI, B KOTOPBIX HAOMIOAAETCS TO WU MHOE
SIBJICHUE, PUKCUPYETCS TOT UM HHOU PE3YJNbTaT.

Keaopamnoii mampuuyeii Ha3blBaeTCsl MaTpHlla, Y KOTOPOM YUCIIO
CTPOK PaBHO YMCITy CTOJIOIOB.

Kpueon I'aycca na3piBaeTCs KpHUBasi pacUpeneNeHUsl HOPMAIbHO20
3aKOHa PACTIPEIETICHUS BEPOSITHOCTEH.

Kpueoit pacnpeodenenusa BeposiTHOCTEN Ha3bIBaeTCs rpaduk niommuo-
cmu 8eposiMHOCMU HETIPEPBIBHOW CITy4YalHOW BEJTMYUHBI.

Kpusonuneianou mpaneyueii pyuxuuu f(X) Ha orpeske [a;b] Haswi-
BaeTcs Gurypa, orpaHuueHHas rpadukom GyHKINHU, ocblo OX, IpSIMBIMU X=a
u x=b.

CM. okpyasrcnocme, rnunc, 2unepoona, napabona.

Touku HempepbIBHOCTH (YHKUUU (00JaCTU OINpeNesIeHus sl dje-
MEHTapHO! (YHKIMU), B KOTOPBIX MPOU3BOJHAS PaBHA HYIIO WJIM HE CyIle-
CTBYET, Ha3bIBAIOTCS Kpumuueckumu moukamu 1°° pooa.

Touku HempepbIBHOCTU (GYHKIUH (00JACTH OIpeneseHus I diie-
MEHTapHBIX (YHKIUIT), B KOTOPBIX BTOpasi MPOU3BOHAS paBHA HYIIO WM He
CYIIECTBYET, Ha3bIBAIOTCS KPUMUUYECKUMU MOYKAMU 2-20 pooa.

Jluneiinon naspiBaercs GyHkuus y=Kx+b

CM. makcumym gpynkuyuu

CM. Mmunumym pynkuyuu



JlokaJbHbIii
IKCTPEMYM
Makcumym
GyHkumnu
MartemaTuue-
CKOe€ OKHAaHue

Marpuna

Marpuua BbI-
POXK/IeHHAA
Marpuua qua-
rOHAJIbHASA
Marpuua eau-
HUYHAsA

Marpuua kBaja-
paTHas
Marpuua HeBbI-
POKICHHASA
Marpuua nyJie-
Bas

Martpuua 06-
paTHast

Marpuua npu-
coeJUHEeHHAas!

Marpuua cu-
CTeMbI YpPaBHe-
HUH

Cwm. akecmpemym pynkuyuu

3HaueHue QYHKIHUU B TOUYKE MAaKCHUMyMa Ha3bIBACTCS MAKCUMYMOM
¢byHKIHN.

Mamemamuueckum odxcudanuem JIUCKPETHOW CIIy4yalHOW BEJH-
YiHbI X HA3bIBAETCS CyMMa IPOU3BEIECHUI BO3MOKHBIX 3HAUEHUN cydyailHON
BEJINYUHBI Xj HA COOTBETCTBYIOLIUE BEPOSITHOCTH i

M(X) = Xio1 xip;-

Mamemamuyueckum odxcudanuem HENPEPHIBHON CIydallHON BesU-
yiHbl X Ha3bIBaeTCsA 3HAUCHUE UHTErpaja

M(X) = f_+:§ xf (x)dx,
rae f(X) — mIoTHOCTh BEPOSTHOCTH.

Mampuuyen pasmeproctu M XN nasbiBaeTcs npsMoyronbHas Ta6-
JIUIIA YKCell, CoJiepsKamiasi M CTPOK U N CTOJIOIOB:

Q; dp ... G

a a eoa
Al B 2 2n

a a a,

ml m2 mn
KBagparHast maTpuLia Ha3bIBaCTCS 6bIPOHCOEHHOIL, ECIIA €€ OIpeie-
JIUTENb PABEH HYIIIO.
Juazonanvron MaTpulel Ha3bIBaeTCA KBAApPaTHAsI MATPULA, Y KOTO-
POM1 3JIEMEHTBI, CTOSIIME BBIIIE U HUXKE [VIABHOW IMaroHalll, PaBHbI HYIIIO.
Eounuunon Matpulell Ha3pIBaeTCs KBaJApaTHas MaTpUIa, Y KOTOPOU
3JIEMEHTBI, CTOSIIKME Ha IJIaBHOM IHMArOHAJIM, PABHBI €IUHULE, a OCTAJIbHBIC

OJICMCHTBI paBHBI HYJIIO:

1 0 .0

01 ..0
E:

0 0 .. 1

CM. keadpamnaa mampuya

Hegviposrcoennoit Ha3pIBacTCS KBaJpaTHAs MaTPHULA, ONIPEACINTEIb
KOTOPOM OTJIMYEH OT HYJIA.

Hyneeoii mampuuyeit Ha3bIBa€TCI MaTPHULA, BCE DJIEMEHTHI KOTOPOM
PaBHBI HYJIIO.

-1 .
Marpuna A" nasiBaercs 00pamHnoli K KBaJpaTHOU MaTpuLE A, eciiu
UX NMPOU3BEACHNE PaBHO €MHUYHOI MaTpuie E, T.e.

-1 -1
AA"=A"A=E.
IIpucoedunennoii mampuyeii A~ x KBaapaTHON MaTpuIie 4 Ha3bIBa-

€TCd MaTpula, MoJIydCHHaA IyTEM 3aMCHBI 3JICMCHTOB HAa UX aJIF€6paI/I‘-I€CKI/Ie
AOMOJHCHHS C IMMOCIICAYIOIIUM TPAHCIIOHUPOBAHUCM.

Ar P e Ay
po_| B P A
An Aoy o Ay

Mampuuyeit cucmemut A Ha3pIBACTCSI MATPHUILA, STIEMEHTAMU KOTOPOM
SBIAIOTCS KO (PHUIIMEHTHI TP MIEPEMEHHBIX CUCTEMBI TMHEHHBIX YpaBHEHUH.



Marpuna
TPaHCIIOHHUPO-
BaHHAaA
Meton I'aycca

MuHumMym
GyHkumnu
MuHnop 3J1e-
MEHTAa onpeje-
JINTENs

MHo:xecTBO 3HA-
YyeHu il (PyHKIMHU
Mopaa

HauBeposiTeii-
1miee YUcJo mo-
SIBJIEGHUH COOBI-
THA
HavaabHble
yCJIOBHS
HeBo3Mo:xHOE
coobITHE
He3aBucumbie
coOLITHS

Heo0xoxumoe
yc/10BHe TOYKH
neperuda

Heo0xoaumoe
ycJ10BHe IKCTpe-
MymMma

HeonpeneJsien-
HBI HHTErpaa

HeonpeneJien-
HBII HHTErpaJ,
CBONCTBA

Tpancnonuposannoit mampuyeii A™ k Mmatpuiie A Ha3bIBaeTCS MaT-
puIla, MOJy4EeHHAs: 3aMEHOM CTPOK CTOJIOIAMU C COXpaHEHUEM MOPSIIKA.

Metoa I'aycca pemeHus CUCTEM JIMHEHHBIX YPABHEHUN COCTOUT U3
JBYX 3TaIlOB:
Ilepewiit 3man (npamoit xo0). CoCTaBUTh PACIIUPEHHYIO MaTpUIly

cucremsr A . [IpuBectu ee K CTyeHYaTOMY BHY, UCIIOIB3Ys 3JIEMEHTAPHBIE
peoOpa3oBaHUs CTPOK MATPHUIIBI CHCTEMBI.
Bmopoii sman (oopammnptit xo0). llepeiitu OT CTyIeHYaTON MATPUIIBI
K CUCTEME YpaBHEHUM U PEIIUTH €€, HAYMHAs C MTOCJICTHET0 YPaBHEHUS.
3HaueHue (QYHKIUH B TOUKE MHUHHUMYMa Ha3bIBACTCS MUHUMYMOM

byHKIIUN
Munopon M jj dJeMeHTa aij oIpenenuTeNns N-ro NopsIKa Ha3bIBa-

ercsi ompenenurtesb (N-1)-ro mopsaka, MOJYYCHHBIH BBIYEPKUBAHHEM 1-O¥
CTPOKH U j-TO CTONOIA.
CM. ¢pynkyua, o61actb 3HaUeHUN QYHKIUU.

Moooii cnyqaiinoii BennuuHbl X Ha3bIBaeTcs € Hanboee BepOsITHOE
3HaYeHHUE (U1 KOTOPOTrO BEPOSITHOCTH Pi WM IJIOTHOCTB BepositHocTH f(X) mo-
CTUTACT MAKCUMYMa)

Yucao Mo HACTYIUIEHUS! COOBITHS A B N HE3aBUCUMBIX HMCIIBITAHUSIX
HA3bIBACTCSl HAUGEPOAMHEUUUM, €CII1 BEPOATHOCTh OCYLIECTBIIEHUS ATOIO
coObITHSI Pn(Mo) M0 KpaiiHeil Mepe He MEHbIIIE BEPOSITHOCTEH APYTUX COOBITHI
Pn(M) ipu r060M M.

Cwm. 3a0aua Kowu.

Heeo3morichvim cOOBITHEM HAa3bIBACTCS COOBITHE, KOTOPOE HE MOKET
MIPOU30MTH B PE3YJIbTATE UCTIBITAHUSI.

CoObiTust A u B Ha3bIBAIOTCA HE3a8UCUMbBIMU, €CTTU BEPOSITHOCTH OJI-
HOTO M3 HUX HE M3MCHSICTCS B 3aBHCHMOCTH OT TOTO, TIPOU3OILIO JIPYroe Co-
OBITHE WU HET.

Heoboxo0umoe ycnosue mouku nepezuéa. Ecin X, — abeuucca Touxu
neperu6a rpaduka ¢pyskuun Y = f (X) U CYILIECTBYET BTOPAsl MPOU3BOAHAS
(GYHKIIUMH B 3TOH TOYKE, TO OHA paBHA HYJIIO: f ”(XO) =0.

Heooxooumoe ycnosue sxcmpemyma. Ecnmu dynxuus Y = f (X)
MMEET IKCTPEMYM B TOuKe Xy U CYIIECTBYET MPOU3BOAHAS QYHKIMH B ITOH

TOYKE, TO OHA paBHa HYIIIO, T.C. f '(XO) =0.

Heonpeoenennvim unmezpanom ot pyuxiuu f (X) HazpIBaeTCs COBO-
KyIHOCTb BCEX €€ NepBo0Opa3HbIX F(x)+ C, rae C — npou3BosbHAas OCTOSH-

Hasd.

OGo3HavaeTcs: j f(x)dx=F(x)+C.
L (f()g())dx=f(x)dx+ [g(x)dx;
2. J'af (x)dx = aj f (x)dx, rme a — nocrosHHas (a#0).



HenpepbiBHas
cly4yaiiHas Be-
JIMYMHA
HenpepbiBHOCTH
GyHkunu B
TOYKe

Heco0cTBeHHBIH
HHTErpaJj BTo-
poro poaa

Heco0cTBeHHBIH
HHTErpaJj nep-
BOTI'0 poJa

Heco0cTBenHbIi
HHTErpaJ pac-
Xoasmuicsa
HecoOcTBeHHDI
HHTErpaJj cxo-
asiuiics
HopMmaJsbubii
3aKO0H pacnpejae-
JEeHnA

O0JacTb 3Ha4e-
HU# pyHKIUH
ObJ1acThb onpe-
AeJieHUus (PyHK-
UM

OOpaTHast mat-
puuIa

OO01ee ypaBHe-
HHe NPAMO

CoyuaifHasi BeIMYMHA HA3bIBACTCA HENPepbl6HOil, eCi e€ QYHKIH
pacripenienieHusi HempephiBHA B J1I000i Touke W auddepeHurpyema BCOy,
Kpome, OBITh MOXKET, OT/JEIbHBIX TOUCK.

DOyukips Y = f (X) Ha3bIBACTCS Henpepbienoil 6 mouke Xy, ecm GyHk-

LS OIpesiesieHa B TOUKe Xy M B HEKOTOPO#l €€ OKPECTHOCTH, U mpeses GyHK-
[[MU PAaBEeH 3HAYEHUIO (YHKIUU B TOUKE, T.€.

fim 1= 1 x)

b
Hecoocmeennvim unmezpanom fa f(x)dx or ¢pyukuuu f(X), Henpe-
PBIBHOM, HO HEOTPAHUYCHHOM Ha MOJYHHTEpBae [@;h) Ha3bIBaeTCs mpeaesn
b b-5
[ f(x)dx = lim [ f(x)dx

0-0+0
a a

roe 6 > 0.
AHAJIOTUYHO OTpPENENsIeTCs HeCOOCTBEHHBI HMHTErpajl OT (YHKIHU
f(x), HerepLIBHOI/I HO HCOFpaHI/I‘IeHHOI/I Ha noayuHTepBaie (a;b]:

jf(x)dx_ lim jf(x)dx

a
+o0
Hecoocmeennvim unmezpaiom fa f (x)dx ot dynkiuum f(X), Henpe-
PBIBHOM Ha MOJXYUHTEpBaJe [a;+00) Ha3bIBaeTCs Mpeaes

+00 b
[ f0gdx = lim [ f(x)dx.
b—-+o0
a a

AHAJIOTHYHO OIpEACNIeTCs] HEeCOOCTBEHHBIH HMHTErpail OT (YHKIUU
f(x), HenpeppIBHOM HA TIOyHHTEpBaie (-oo;b]:

b b

[ f()dx = lim [ f(x)dx.
a—>-o
-0 a

HeCO6CTBeHHLII>i HUHTCrpaJl Ha3bIBACTCA pacxooﬂmuﬂ’lc}l, €CJIM IIpeaci,
CTOSAIIMI B MPaBOW YacTH PABEHCTBA B ONPEAEICHUM WHTErpaia, He Cylle-
CTBYCT HUJIN 6CCKOHequ.

HecoOCTBEHHBIM MHTETPal HA3bIBAETCH CXOOAMWUMCA, €CIH TIPEIel,
CTOHH_[I/H\/’I B HpaBOﬁ YaCTH paBCHCTBA B OIMPECACIICHUU UHTCIPAJIa, KOHCYCH.

HenpepsiBHast ciydaiiHas BeauuuHa X UMEET HOPMAIbHbLL 3AKOH
pacnpedenenun (3axoH ['aycca) c mapameTpaMu a U o, €ciiy €€ III0THOCTh Be-
POSITHOCTH UMEET BUJ:

f) = e
CMm. pynkyus

(x-a)?
202

CMm. pynkyus

-1
Martpuiia A" HaswiBaercs 00pammoii K KBaJIpaTHOU MaTpHUIle A, €Clii
WX MPOU3BEACHHUE PaBHO €MHUYHOI MaTpuile E, T.e.

-1 -1
AA”=A"A=E.
Oobuwee ypasnenue npsiMoit Ha MIIOCKOCTH uMeeT Bua Ax + By + C = 0, tne
A u B ne paBubl 0 0JJHOBpEeMEHHO.



OO01ee pemenune

auppepenun-
AJIbHOIO ypaB-
HEHMSI IEPBOro
NMOpPAAKA

OxpecTHOCTH
TOYKH
Oxpy:xHOCTH

Onepaunu Hajg
MaTpULlaMU
OmnpeaesieHHbIH
HHTerpaJ

Omnpenennrenn

Onpenenanrenu,
CBOMCTBA

Oowum pewenuem muddepeHInATLHOTO YpaBHEHUS TMEPBOTO IIO-
paaKa HasbBaeTCs QYHKLUA y =g@(X,C), rae C — npousBoibHas MOCTOSHHAS,

eciu
1) npu mo6om 3HaueHnH C QYHKIUS y = ¢(x,C) ABISLETCS PEIICHHEM

i QepeHInanbHOTO YpaBHEHUS,
2) KaKoBO Obl HU OBLIO HAYAILHOE YCIOBHE y(X,) = Y, CYLIECTBYET Ta-

KO€ 3HAYEHHE MPOM3BOJLHOM MOCTOSHHOH C =C,, YT0 QYHKIHA
y =(x,C,) YIOBJIETBOPSCT HAYAIbHOMY YCJIOBHIO.

OOGmiee perieHue, 3alMCaHHOE B HESBHOM BHJIC, HA3bIBACTCS OOIIMM
HUHTETPaJIOM.
£-OKPECTHOCTBIO TOUKH @ HA3bIBAETCS HHTEPBAJ (a-¢;a+e).

OKpys1cHOCMBbI0 HA3BIBACTCSI TEOMETPUUECKOE MECTO TOYEK, PaBHO-
yIAJIEHHBIX OT JaHHOU TOYKH (LIEHTPA).

Ypaeunenue oxpyscnocmu panuyca R ¢ eHTpoM B TOYKE C (% Vo)

mmeer Bt (X—%,)° +(y—Y,)* =R°.
Cwm. TIpou3BeIeHrE MATPHIIBI HA YUCII0, CyMMa MATPHIIL, IPOM3BEICHHUE MATHII.

OmnpenenennbiM HHTErpajioM Gyunkuuu f(X) Ha orpeske [a;h] Ha3biBa-
eTCsl KOHEYHbIN TPE/IeNl HHTETPAIBHBIX CyMM Y1 f (&;)Ax; ipu ctpemiieHuu

A = max Ax; K HYJIIO, €CIIi OH CYIIECTBYET U HE 3aBUCHUT OT criocoba pa3omue-
l

HUSI OTPE3Ka HA YAaCTHUHBIE OTPE3KH [Xi;Xi+1] ¥ BEIOOpA TOUEK & B HUX:
b on
J, f)dx =lim ¥, f(§)Ax;.
1-0
Onpedenumenem 6mopozo nopsaOKa HA3HIBAETCS YHCIIO, KOTOPOE BhI-

qucIseTcs o hopmyiie:

a a
A= all alz = 818y ~ 838y
21 9
Onpeodenumenem mpemuvezo NOPsAOKa HAZBIBACTCS YUCIIO, KOTOPOE
BBIUUCIISETCS 110 hopMyIie:
a1 dpp a3
A=lay @p Aay|=apdnasg +a,8383; + 38383 -
431 dzp A3
— 343857831 — 812821833 — 8118383)-
OcHnosnble ceolicmea onpedenumeeil
1.  Ilpu 3ameHe CTPOK CTOJOIAMH C COXpaHEHHEM MOpsiiKa (TPaHCTIOHUPO-
BaHWM) ONIPEICTUTEIh HE MCHSETCS.
2.  Ilpu mepecraHoBKe IBYX CTPOK (CTONOIIOB) OMpPEAEIUTEIh MEHSET 3HAK
Ha MPOTHUBOMOJIOKHBIN.
3. OOmuii MHOXKUTEJh JIEMEHTOB JIF000M CTPOKH (CTONIOIa) MOKHO BBIHE-
CTH 3a 3HAK ONPEIACITUTEIIS.
4.  Ecnm HexoTopas cTpoka (cTosberr) onpeaenuTeNsi COCTOUT U3 HYJIEBBIX
AJIEMEHTOB, TO OIPENCIUTENh PABEH HYIIIO.

5. Omnpenenutenb, COAECPKAIINI IBE IPOMOPIIMOHATBLHBIE CTPOKH (7B MPO-
MOPIMOHANIBHBIX CTOJO1IA), paBeH HYIIIO.
6. Ompenenurens HE W3MEHHUTCS, €CIH K DJIEMEHTaM JIO00H CTpOKH

(cronbua) mpuOaBUTH COOTBETCTBYIOIIME HJIEMEHTHI JPYroMl CTPOKHU
(cronOua), yMHOXKEHHbIE Ha JIF000€ YUCIIO.



IlepBooOpa3nasn

IlepBbiii 3ame-
yaTeJbHbIN Npe-
aen

IlepecTanoBKH

IliioTHOCTH Be-
POSITHOCTH

IHoanas rpynna
coObITHIT
Hoasipnas cu-
cTemMa Koopau-
HAT

Hopsinok nud-
depenunanb-
HOI'0 YpaBHEHUS
IMopsimok mar-
pHUbI

IIpaBuJo Jlonu-
Taasd

IIpaBuao Cap-
pyca

Hpenen pynk-
MU B TOYKE

@ynxyus F(X) sensercst nepsoobpaznoii nis f(X), ecmu F ,(X) =f (X)

Ilepewrii 3ameuamenvHulii npeoen.

jim X | 01

x=>0 X 0

Ilepecmanoekamu u3 N 3IEMEHTOB HA3bIBAIOTCS COEAMHEHUS, COJIEP-
JKalllye 1o N 3JIEMEHTOB U OTINYAIOIINECS OPSAIKOM CIIEA0BaHUS AJIEMEHTOB.

Ywucio mepecTaHOBOK U3 N 351eMeHTOB Ph=n!

IInomnocmoio éepoamunocmu HENPEPHIBHON CIIy4ailHOW BEJIMUMHBI
X Ha3bIBaeTCs Mpou3BoaHas e GyHkuuu pacnpeaeiaenus F(x):

f)=F'(x).

Ilonnoit zpynnoit coObITUI HAa3bIBAIOTCA COOBITHUS, XOTS ObI OJTHO U3
KOTOPBIX HACTYIAET B PE3YJIbTaTe UCIIBITAHUS.

Honapuasa cucmema Koopounam COCTOUT U3 HEKOTOpoMl Touku O,
HAa3bIBAEMOM TIOJIOCOM, M TIOJISIPHON ocu — (pukcupoBanHoro yda OA, ucxo-
JSIIIETO U3 Motoca. B aTol cucrteMe nonapusimu Koopounamamu npou3Boib-
HOW TOYKM M Ha IJIOCKOCTH Ha3bIBAKOTCS YHUCHA p U ¢ — COOTBETCTBEHHO pac-
CTOSIHHE OT TOYKH M 110 MoJtoca, Uil ROAAPHBLE paduyc, N Yroll MeXIy To-
JSIpHOM OChI0 U 1ydyoM OM, unu noaaphwit y2o., OTCYUTHIBAEMBIN IPOTUB Ya-
COBOM CTpEJIKH.

Ilopaokom nuddepeHInaIb-HOTO0 ypaBHEHUST HA3bIBACTCS HAMBBIC-
LU OPSIIOK TPOU3BOTHOMN, BXOISIIEH B ypaBHEHUE.

Iopsaoxkom KBaapaTHON MaTPHIIBI HA3BIBAETCS YUCIIO €€ CTPOK HIIH
CTOJIOLIOB.
Ilpasuno Jlonumans. llpenen OTHOMICHUS IBYX OCCKOHEYHO MAJIbIX
WM OECKOHEYHO OOTBIINX (DYHKIIMHA paBeH MpeAeTy OTHOIIECHUS UX POU3BO/I-
HBIX, CCJIM TIOCJICAHUI CYIIECTBYET:

. f(x f'(x
lim L - # .
x=% () §(X)  *x=%(=) g'(X)
TakuMm o6pazom, mpasuiio JlomuTans UCHOIB3YETC IS PACKPBITHS
Heonpenenennocrei puaa | O | wim | © |. 3amerum, uro npasmio Jlonurans
0 0
MO>KHO MPUMEHSATS JIF000€ KOHEYHOE YHCIIO pa3s.

Onpenenurens TPETHEro NOPSAIKa paBeH anredpanyeckoil cymme, co-
CTOAIIEHN U3 ILIECTH CIaraéMblX, B KaKJ10€ U3 KOTOPBIX BXOJUT 110 OJHOMY dJIe-
MEHTY U3 KaXJ10H CTPOKH U KaXJ0T0 CTOJIONA; 3HAK CIIAraeMoro OMpeensercs
TI0 npasuty «mpeyzonvhukosy (Cappyca):

CO 3HAKOM «+» OepyTcs cilaraeMble, KOTOpBIE SIBJISIIOTCS IIPOU3BE/E-
HUSIMHU 2JIEMEHTOB, HAXOALINXCS HA TJIABHOW AMArOHAIN U B BEPIIMHAX Tpe-
YTOJIBbHUKOB C OCHOBAHUSAMU, IapaICIIbHBIMU TJIaBHOM JAuaroHain,

CO 3HAKOM «-» — CJIaraeMble, KOTOpBIE SIBISIOTCS MPOU3BEACHUSIMHU
AJIEMEHTOB, CTOSIIIMX Ha MOOOYHOM AMAaroHalu U B BEPIIUHAX TPEYTroJbHUKOB
C OCHOBaHMSIMHM, TapaJlIeIbHBIMU TOOOYHOM THaroHaH.

[lycts QyHKIMS y = f(x) ONpeIeNeHa B HEKOTOPOH OKPECTHOCTH

ToukH Xy, KpoMme, OBITh MOXET, caMoil TOUKH Xg.

Uucno A Ha3bIBaeTCs npedenom ynkuyuu f(x) IpH X — X, (B TOuke

Xy), ecin st m06oro ckoitb yroauo manoro & >0 cymiectsyer Takoe 6 >0,



Hpenea pynk-
MU HA 0ecKo-
HEYHOCTH

Ipupamenue
aprymeHnTa
Ipupamenue
GyHkumMu

IIpoussenenune
MaTpuI|

IIpousBenenue
MATpPHIBI HA
YHCJI0

IIpousBenenue
coObITHIA
IIpousBoanas
BTOPOIO I0-
psaka
IIpousBoanas
GyHkumnu

IIpousBoanas
(pyHKIUH CT0XK-
HOH
IIpousBoanas
(pyHKuHH, TA0-
JIMIA TPOU3BO/I-
HBIX
IIpoTuBomoOJI0MK-
HbIe COOBITHSA
PaBeHcTBO MaT-
pui

9TO JUISL BCEX x = X, YAOBJICTBOPSIONIMX HEPABEHCTBY |x — x | < 5 BBIIOIHA-

€TCsI HEPaBEHCTBO ‘ f (X) - A‘ <¢&.

lim f(x)=A.

X—Xg

0O0603Ha4aroT:

Uncno A Ha3eiBaeTcs npedenom Qynkyuu f (x) MpH x —> co, €CIH
17151 TF060ro cKoutb yroauo manoro £ >0 cymecryer takoe uucino M >0, uro

TIPH BCEX x, YAOBICTBOPSIONINX HEPABEHCTRY ‘X‘ > M | BeImonHsercs HepaBeH-
CTBO ‘f(X)— A‘<8.

00603HAYAOT: lim f(x)=A.

X—>00
Ilpupawenuem apcymenma X B TOYKE X, HA3bIBACTCS PA3HOCTh
Ax = x — x
Ipupawenuem pynxuuu y=f(X) B Touke x,, COOTBETCTBYIOIIIEE MIPH-
palleHuio aprymenTa Ax, Ha3bIBaeTCsl Pa3HOCTh
Ay = f(x) — f(x0).

Ilpouszeedenuem matpuisl A pasmepHocTd Mx P U MaTpuilsl B pas-

MepHOCTH P x N Has3piBaeTca mMarpuua C pasMEPHOCTH m x n, KaKIbINA 3j1e-

MEHT KOTOPOi C; paBeH cymme pOU3BeIeHUH 71eMeHTOB | -0 CTpoKu MaTt-

PHULBI A Ha COOTBCTCTBYIOIIINEC 3JICMCHTBI J -ro CTOJ'I6I_Ia MaTpulbl B, T.C.

IIpouseedenuem matpulibl A Ha IEHCTBUTENLHOE YUCIO A Ha3bIBACTCS
Mmatpuiia B = A4+ A, Kaxplil 371eMEHT KOTOPOH paBeH MPOM3BEICHHUIO COOTBET-

CTBYIOILIETO 2JIEMEHTA MATPHILIBI A Ha uncino A , T.e.
by =Aa;, (i=1m; j=1n).
Ilpouseeoenuem coovimuii A u B nHazpiBaetcst coobiTe C=AB, co-

CTOSIIIEE B COBMECTHOM TOSIBJICHUH COOBITHI A 1 B.
CMm. émopas npouseoonasn

Ilpouseoonon pyukunu y = f(x) B TOUKE X, HA3bIBACTCS MPEJIeNl OT-
HOIIIEHNUS IPUPAIICHHS QYHKINH Ay K IIPUPAIICHUIO apryMeHTa AX, eciu mpu-

pamenue aprymenra AX crpemures k 0, T.e.
. Ay
f'(X )= lim —-
(XO) A)Ic—>0 AX
CM. ucpgpepenyuposanue cnoscnoii hynkyuu

CMm. lugpgpepenyuposanue, mabauya 0CHOGHBIX RPOU3EOOHBIX

CoObITHS A 1 A Ha3BIBAIOTCS MPOMUBONOIONCHBIMU, ECITH B PE3YITb-
TaTC UCNBITAHUA HACTYNIACT TOJIBKO OAHO U3 HHUX.

MaTtpu1iibl Ha3bIBAIOTCS PAGHBIMU, ECTTU COBIIAAIOT UX PA3MEPHOCTH,
1 COOTBETCTBYIOIIUEC 3JICMCHTEI paBHBIL.



PaBHomepHoe
pacnpeeieHmne
BepOSITHOCTEM

Pazmemenuns

Pemienue nud-
(pepennuannb-
HOI'0 YPABHEHMA

Pemenune cu-
CTeMbl yPaBHe-
HUH

Psapx pacnpene-
JIEHHsI BEPOSIT-
HOCTell

Cucrema gnHeit-
HBIX YPABHEHUH

Cucrema JmnHeii-
HBIX YPABHEHUI
Heolpe/eeH-
Has

Cucrema gnHeit-
HBIX YPABHEHHUH
HECOBMECTHAsA
Cucrema JmnHeii-
HBIX YPABHEHUI
omnpeaeJeHHas
Cucrema gnHeit-
HBIX YPABHEHHUH
COBMeCTHast
ChoxuHas GpyHk-
s

HemnpepsiBHast ciydaiiHasi Ben4nHa X UMEET PAGHOMEPHbLI 3AKOH
pacnpezeneHus Ha otpeske [a;b], eciu e€ mtoTHOCTH BepositHOCTH f(X) TOCTO-

sSsHHa Ha 3TOM OTPE3KE U paBHA HYJIIO BHE €TI0, T.C.
1

Flx) = h—a npua < x < b,
Onpux <a, x> b.
Pazmewenuamu 13 N SIIEMEHTOB 110 M HA3bIBAIOTCS COSTUHEHHUS, KO-
TOPBIE COJIEPIKAT MO M AIEMEHTOB M OTIMYAIOTCS COCTABOM BXOJISIINX IEMEH-
TOB M HOPSIAKOM CJICIOBAHHSI.
Pewenuem nuddepeHIMaIbHOrO ypaBHEHHs Ha3bIBaeTCs (DYyHKIHS

y= (P(X) , KOTOpast MpH MOJCTAaHOBKE B YpaBHEHHE OOpallaeT ero B TOX[e-

CTBO.

Pewenuem cucmemot ypaenenuii ¢ N HEU3BECTHHIMU Ha3bIBA€TCA Ta-
Kasi COBOKYITHOCTh N ymcen (01,02,...,0n), IPU MOJCTAHOBKE KOTOPBIX KaX10€
ypaBHEHHE CUCTEMbI 00paIlaeTcsi B BEpPHOE PaBEHCTRO.

Paoom pacnpedenenusn BEPOATHOCTEN JUCKPETHOM CIIy4YalHOW BEJIH-
YHHBI Ha3bIBAETCS TabIUIA, B KOTOPOM MEepEUHCICHBI B MOPSIAKE BO3pPACTAHUS
BCE BO3MOXKHBIC 3HAUCHUS CITy4allHON BETUYMHBI U COOTBETCTBYIOIINE UM Be-

OSITHOCTH.

Xi X1 X2 Xn
Pi P1 p2 Pn
CyMMa BepOsITHOCTEH BO3MOKHBIX 3HAUCHUN paBHa 1:
n —
i=1Xipi = 1.

Cucmema m JluHeﬁHblx ypaenenuﬁ ¢ N Heu3zeecmHbIMU UMEECT BHU/.
a; X, +apX, +...+a X, =b
Ay Xy + 8y Xy +...+ 8y, X, =D,

A Xy + Ao X, ot A, X, = by,

CoBMmecTHasi cuCTeMa Ha3bIBACTCSl HEONPeOeneH O, €Cli UMeeT 00-
JIe€ OAHOI'O PCIICHHUA.

B cnydae HeonpeaeneHHOCTH CUCTEMBI KaK10€ €€ penieHrne Ha3bIBa-
CTCA Yacmrvim peuteHuem CUCTCMBbI. COBOKYHHOCTL BCCX YACTHBIX peI_HeHI/Iﬁ
Ha3bIBACTCSA oéuﬂm peutenuem.

CI/ICTeMa ypaBHeHI/Iﬁ Ha3bIBACTCA Hecowuecmnoﬁ, €CJIM OHAa HC UMECT
HHU OOJHOTI'O peHleHI/IfL

CoBMecTHasT CHCTEMa Ha3bIBAETCS onpeOeJlermoﬁ, €CJIM OHa MMECT
CANHCTBCHHOC PCIIICHUC.

Cucrema ypaBHEHHMI Ha3bIBACTCS CO8MECMHOIL, ECITA OHA UMEET XOTSI
OBl OJTHO peIICHHUE.

[Myctb ¢pynkius y=Ff(u) ecTb QyHKIUS OT IEPEMEHHO#T U, OITpeiesIeH-
Hoii Ha MHOXecTBe U ¢ 001acThio 3HaueHuH Y, a nepeMeHHas U siBiiseTcst PyHK-
el U=¢(X) OT MEepPEeMEHHOM X, ONpEeIeTICHHON Ha MHOXKECTBE X ¢ 00JacThIO
snavenuii U. Torna 3agannas Ha MHOXecTBe X QpyHkuus Y=f(p(X)) Ha3piBaeTCs
cnoxcnoil pynkyuei (xomnosuuvend (yHKIUHM, cyneprno3uuued ¢GyHKIUM,
¢byHKIMeH OT QYHKIUH).



Cayuaiinas Be-
JMYHUHA

CayuaiiHoe co-
obITHE

CoobITHE
CoObITHS COB-
MeCTHbIE
CoObITHS HECOB-
MeCTHbIE
Coueranusa

Cpennee xkBaji-
paTHYecKoe OT-
KJIOHEHHE

CymMma maTpun

CymmMa coObITHI

Ta0auaHbIi
cnocod 3aganus
byHkiun
Teopema
Jlanuiaca
Teopema cioxe-
HHSI BEPOSITHO-
cTei

Teopema ymHo-
7KeHH S BePOsIT-
HOCTel

Touka makcu-
MyMa

Touka MmuHu-
MyMma

Cnyuaiinoii eeauqunoil Ha3bIBACTCSl IEPEMEHHAsSA, KOTOpasi B pe3yJib-
TaTC HCHLITAHUSA MOXKCT NPHUHHATH OAHO M3 BO3MOXHBIX 3HAYCHUMN (KaKOG
MMEHHO — 3apaHee He U3BECTHO).

Cnyuaiinelm codvimuem Ha3bIBAETCS COOBITHE, KOTOPOE B PE3YJIbTaTe
UCIBITaHUS MOKET IPOU30MTH UK HE TPOU3ONTH.

Coovtmuem HazpIBaeTCs UCXO/ (PE3yNbTAT) UCTIBITAHUS.

CoObITUSI HA3BIBAIOTCS COBMECHIHBIMU, €CITN HACTYIIEHUE OJHOTO M3
HUX HE UCKIIIOYAET MOSBJICHUE IPYTOTO.

CoObITUSI HA3BIBAIOTCS HECOBMECHIHBIMU, €CIT HACTYIUIEHUE OJHOTO
U3 HUX UCKIIIOYAET MOSBICHHUE JPYTOTO.

Couemanuamu 13 N 3IEMEHTOB 10 M Ha3bIBAIOTCS COEIMHEHUS, KOTO-
pBI€ cofepkKaT 0 M 3JIEMEHTOB U OTINYAIOTCS COCTABOM BXOJSIIUX JIEMEH-
TOB.

Yuciio coueraHnuid U3 N 3JIEMEHTOB 110 M

m _ n!
Cn' = (n-m)!m!’

Cpeonum keadpamuueckum OMKIOHEHUEM CIy4ailHOM BEIWYUHBI
Ha3bIBACTCS KBAJIPATHBIM KOPEHb U3 JIUCIICPCUU:

o(X) =DX).

Cymmoii 1Byx matpuul A u B onunaxosoii pasmeproctu M X 1N naspr-
Baetcs Marpuiia C=A+B Toll jxe pasMepHOCTH, KKl JIEMEHT KOTOPOil paBeH
CyMMe€ COOTBETCTBYIOIIHX 3JIEMEHTOB MaTpuil A u B, T.€.

Cj =a; +b;, (i=1Lm; j=1n)

Cymmoiui coovrmuii A u B HazwsiBaetcsa cobbitne C=A+B, cocTosiee
B MOSIBJICGHUM XOTsI ObI OJTHOTO U3 COOBITHII A 1 B.

Tabauunwlii cnocod - takout crnoco0 3amaHus QYHKIUU, TPU KOTO-
poM pyHKLMA 3a1aeTcs TabIULEeH, copepkalleil 3Ha4eHUs X U COOTBETCTBYIO-
mue 3Hayenus Gpyukuuu f(Xx).

Teopema Jlannaca. Onpenenurenb paBeH CyMMe IIPOU3BEIECHUH dJie-
MEHTOB JIt000# CTPOKH (CTONOIA) HA UX alaredpandecKue JTOTOIHEHHS.

BeposiTHOCT MOSIBIEHUST XOTSI OBl OJTHOTO U3 COBMECTHBIX COOBITUI
A u B paBHa cymMMe BEpOSTHOCTEH COOBITUI 0€3 BEPOSTHOCTH COBMECTHOTO
TIOSIBJICHUS

P(A+ B) =P(A) + P(B) — P(4B).

Eciu coOriTusg A u B HecoBMeCTHEIE, TO

P(A+ B) = P(A) + P(B).

BeposiTHOCTE COBMECTHOTO TOSIBJICHUSI COOBITUI A U B paBHa MPOU3-
BEJICHUIO BEPOSTHOCTU OJHOTO COOBITHS Ha YCIOBHYIO BEPOSATHOCTH BTOPOTO
MIPU YCJIOBUU TIEPBOTO:

P(AB) = P(A)P4(B).

Ecimu coOriTusg A 1 B He3aBucHMEIE, TO

P(AB) = P(A)P(B).

Touka X HasblBacTCS MOUKOU Makcumyma QyHKIUHU y= f (X)
€CJIM CYIIECTBYET TaKask OKPECTHOCTh TOYKK Xq, 4T0 Ui Beex X # X u3
3TOW OKPECTHOCTH BBIMIOJHSAETCS HEPABEHCTBO f (X) < f (XO).

Touka XqHaspiBaeTcs moukoit munumyma Qysxuun Y = f(X),
€CIIU CYIIECTBYET TaKask OKPECTHOCTh TOYKU X, 4T0 Juist Bcex X # X u3

ITOW OKPECTHOCTH BBITIOJHSETCS HEPAaBEHCTBO f (X) > f (XO) :



Touka neperuda

Touka pa3psbiBa

Touka 3KcTpe-
MyMa
YobiBaomas
byuxkuus

YriaoBoi ko3¢-
¢punuent

YpaBHeHue Ka-
caTebHOM

YpaBHeHmue Jiu-
HHMHU HA IJIOCKO-
cTH

YpaBHeHue
IJIOCKOCTH 00-
miee

YciaoBHas Bepo-
ATHOCTh

®opmy.a baii-
eca

®opmy.aa bep-
HYJLIIH

®Dopmy.Ja noJi-
HOW BEpPOSATHO-
CTH

Toukoit nepezuda tpaduka HENPEPHIBHOW (PYHKIIMHM HA3BIBACTCS
TOUKa, MPU MEPEXOE Yepe3 KOTOPYIO U3MEHSETCS HAIIPaBJIEHHUE BBITYKIOCTU
rpaduka GyHKIUH.
Toukoui pa3peléa Ha3bIBACTCS TOUKA, B OKPECTHOCTU KOTOPOU (pyHK-
LU OIpeJieieHa (3a UCKITI0YeHHEM, ObITh MOXKET, CAMOW TOYKH) U B KOTOPOii
HE BBINOJIHEHO XOTS OJJHO YCJIOBUE HENPEPHIBHOCTH.
Touku MakcMyMa 1 MUHHMYMA Ha3bIBAIOT MOYKAMU IKCHIPEMYMA.

dynxmma Y = f (X) HA3bIBACTCS yOblearouieil Ha NHTEPBaJe (a, b),
eciu Juist mobbIx Xq m Xo , NpUHAIEKAINX HHTEPBAILY (a, b) U yJIOBJIe-

TBOpsEOIIHX YCIoBHIO Xq < X, BBIMOJHSETCS HEPABEHCTBO f (Xl) > f (XZ)

, T.€. 0OJIbIIIEMY 3HAaYCHHIO apIyMEHTa COOTBETCTBYET OOJIbllIee MEHbIIIEEe 3Ha-
YeHue PyHKIUH.

Yenoevim korppuuuenmom npamoun |, ne nmapamnensuoii ocu Oy,
Ha3bIBACTCS TAHTEHC YIJIa HAKJIOHA IpsAMoii k ocu OX, T.e.

k=tga .
Ypasenenue xacamenwvnoii, nposeaeHHou Kk rpaduky GyHKIIUN

y= f (X) B TOUKe ¢ abcuccoil Xy , AIMeeT BUL:

y="f0%)+ F'(X)(X—%)

Ypagénenuem nunuu na mnnocxkoctu OXy HaspIBaeTcs ypaBHEHHE
F(x;y)=0, koTopoMy yIOBIETBOPSIOT KOOPAUHATHI X U Y KOXKI0H TOYKH JAHHOI
JIMHUM U HE YJIOBJIETBOPSIOT KOOPAWHATHI 000N TOUKH, HE JIeXkKallel Ha 3TOH
JIMHUU.

Oobwiee ypasnenue niockocmu B IPOCTPAHCTBE UMEET BUL

Ax+By+Cz+D=0

rae A, B, C e paBHbI 0 OTHOBPEMEHHO.

Ycnoenon eepoamnocmeuto cobvitus A npu ycnoBuu B HazbIBaeTcs
BEPOATHOCTb COOBITUS A, BBIYMCIIEHHAs B IPEIOJIOKEHUH, YTO B HACTYIHIIO.
Ob6o3Hauvaetcs Pg(A).

ArnocTepuopHbI€ (ITOCIIEONBITHBIE) YCIOBHBIE BEPOSTHOCTU THUIIOTE3
omnpenensoTcs o ¢popmyne baiteca:

_ P(H)PH(A)
Py(H;) = @
rae P(H;) — BEpOsSTHOCTh TUIIOTE3bI H;
Py, (A) — ycnoBHas BEpOSATHOCTh COOBITUS A TIpU ycioBuu Hi;
P(A) — nonHast BEpOSTHOCTH COOBITHSA A;
i=1,2,..,n

Ecau BeposITHOCTD P HACTYIUIEHUS COOBITHS A B KaXKJIOM HCIIBITAHUN
MIOCTOSIHHA, TO BEPOSATHOCTH TOT'0, UTO COOBITHE 4 HACTYNUT M pa3 B N HE3aBU-
CHUMBIX HCIIBITAaHUSIX, paBHA

F(m) = C'p™q"™ ™,
rneq=1-—p.

Ecnu coObiTre 4 MOXKeT MPOU30UTH TOJIBKO MPHU YCIOBUU MOSIBICHUS
oZHOTO U3 coOwITuil (TUnores) Hy, Hy, ..., H,,, HECOBMECTHBIX U 00OPA3YIOIINX
MOJIHYIO TPYIIY, TO BEPOSITHOCTh COOBITUS A paBHA CyMM€ MPOU3BEACHMIA
KaX/10TO M3 ATUX COOBITHI Ha COOTBETCTBYIOIINE YCIOBHBIE BEPOATHOCTH CO-
ObITUs A4:

P(A) =¥, P(Hi)PHi(A)-



®opmyaa Ilyac-
COHA

®opmy.a Hero-
ToHa-JleliOHnIa

®opmyasl Kpa-
Mepa

DOyHKUUA

DyHKIUA He-
YeTHas

DyHKIUA pac-
npeneaeHus

DyHKIUA YeT-
Had

YacrHoe peuie-
Hue 1uddepen-
HHAJBHOIO
YPaBHEHMA mep-
BOI'0 NMOPSI/IKA
IKCTpEeMyM
byHkumnu
DJleMeHTapHbIe
npeodopasona-
HHA MATPHUBI

Eciu BeposSTHOCTD P HACTYIICHUSI COOBITUS A B KQXKIOM UCIBITAHUH
MOCTOSTHHA ¥ OJi3Ka K 0, YMCII0 UCTIBITAHU N JOCTaTOYHO BEJIHMKO, YHCIO A =
np "He3HaunTedabHo (A < 10), TO BEPOATHOCTH TOTO, YTO COOBITHE A HACTYIUT
M pa3 B N HE3aBUCHMbIX HCIBITAHUSX, IPHOIIKCHHO paBHA

om -2
P,(m) = n:!
Ecnu ¢pynkius f(X) mHenpepbiBaa Ha [a;b] u F(X) — mobast nepBooO-

pasunas pyukiuu f(X) Ha [@;b], To onpenenennsiii maTerpan ot Gyaxuu f(X)
Ha [a;b] paBen npupaiieHuto nepBoobpaznoit F(X) Ha 3ToM oTpeske:

[2 f(x)dx = F(b) — F(a).

Dopmynsr Kpamepa peiieHusi CUCTEMbI N IMHEUHBIX YPAaBHEHUH C N

HCM3BCCTHBIMH: X, = ﬂ1 j= 1,n,

rac A - OIpECaACINTEIIb CUCTEMEI, Aj - OIMpEACIUTEIIb, HOJ'Iy‘lGHHBIfI H3 oIpe-

pemutens /A IMyTeM 3aMeHBI j-ro CTONOLA CTONOHOM CBOOOIHBIX YIEHOB.

Ecnmu kaxxaomy 37eMeHTy X MHOXKeCTBa X CTaBUTCS B COOTBETCTBUE
BIIOJIHE OIpE/ICJICHHBIN JI€MEHT Y MHOXKecTBa Y, TO Ha MHOXecTBe X 3aJaHa
dynkyun y=f(x).

[Ipu sTOM X Ha3bIBaeTCs HE3aBUCUMOMW IMEPEMEHHOHN (WJIM apryMEeHTOM), Y-
3aBUCHMOM TIepeMEHHOi1, a OykBa f 0003Ha4YaeT 3aKOH COOTBETCTBHSI.

MHoecTBO X Ha3bIBaeTCs 00JIACThIO OnpeecHus (QYHKIIUHU, & MHO-
&ecTBO Y — 007aCThIO 3HAYCHUI (DYHKIIUU.

Ecmu MHOXecTBO X cIleUaIbHO HE OTOBOPEHO, TO IO/ OOJIACTHIO
ompeeNieHus] MoJIpa3yMeBaeTcs 00JacTh JAOMYCTHUMbBIX 3HAYEHUW HE3aBHCHU-
MO IepeMEHHOH X, T.€. MHOKECTBO TAKUX 3HAYECHUH X, IPH KOTOPBIX (DYHKIIHS
y=f(X) umeeT cMbICII.

Oyukius y=Ff(X) Ha3bIBaCTCS HewemHo, SCu TS TFOObIX 3HAYCHUIN
X 13 00JacTu ompeeneHus

f(-x)=-f(x).

@Dyukyuen pacnpedenenua CIydyailHOH BeJWYMHBI X Ha3bIBaeTcCs
bynkust F(X), Beipaxkaromast Juisi KaKI0T0 X BEPOSATHOCTh TOTO, YTO CIydaii-
Has BeIMYMHA X MPUMET 3HAUEHUE, MEHbIIIee X:

F(x) = P(X < x).

OYHKIUIO pacpeelieHUs] Ha3bIBalOT UHTETPAIbHOU (YHKIIMEH pac-
IpeesIeHHs..

GOynkuus Y=f(X) Ha3pIBaeTCS YemHol, eCiiv sl IIOObIX 3HAYCHHH X
13 00J1aCTH ONpeaeneHHs

f(-x)=f(x).

Yacmuwvim pewenuem nudHepeHInalIbHOTO0 ypaBHEHUS EpBOro IMo-

psijika Ha3pIBaeTCs pemenune Y = go(X, CO) , TIOJIY4SHHOE U3 OOIIETO PEIIeHUsI

IIpHU KOHKPECTHOM 3HAYCHU U HpOI/I3BOJ'H>HOI\/’I IMOCTOSTHHOM C = CO .YacrtHoe pe-

IICHHUEC, 3aITaHHOC B HCABHOM BH/JIC, HA3BIBACTCSA YaCTHBIM UHTETPAJIOM.
MaKCI/IMYM U MUHUMYM HA3bIBAKOT IKCHIPDEMYMAMU (I)YHKI_II/II/I

DJleMeHTapHbIe NPeo0pa3oBaHusi MATPHUIBI:

1. TlepectraHoBka ABYX CTPOK (CTOIOIIOB).

2. YMHOXEHHE JIeMEHTOB KaKOH-JIN00 CTPOKH (CTONIOIA) HA YUCIIO,
OTJIIMYHOE OT HYJIS.

3. CroxxeHue 371eMEHTOB KaKOUH-I100 CTPOKH (CToJI011a) C COOTBET-
CTBYIOITUMU 3JIEMEHTAMU JIPYTOM CTPOKHU (CTONOIA), YMHOKEH-
HBIMU Ha HEKOTOPOE YHUCJIO.



4. OrOpacbiBaHHE HYJIEBON CTPOKH (CTOOIA).

DJleMeHTapHbIe Inemenmapuvimu  ynKyuamu Ha3pIBaOTCA (QYHKIMU, TTOCTPOCH-

GyHKUIMH HbI€ U3 OCHOBHBIX JIEMEHTapHBIX (PYHKIHMI ¢ IOMOLIbIO KOHEUHOI'0 YHCIa all-
reOpandecKkux AeWCTBUI M KOHEYHOTO YHCIa ONepaliii 00pa30BaHUs CIOKHOK
byHKIHM.

IIpuniaoxenne Ne 1 x paGoueii nporpaMme IUCHUTIINHbBI
«MATEMATHKA»

0JI00pEHHOI METOAMYECKOI KOMUCCHEN arpOHOMUYECKOTO
¢axynprera (mporokos Ne 11 ot 20.05.2019)

U yTBEpKAEeHHON qekanom  20.05.2019

7, ‘)/ﬁ_ A.H. Apednes

MHWHHCTEPCTBO CEJIBCKOI'O XO3IMCTBA
POCCHUICKOU ®EJEPALINN
denepanbHOE rOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEILHOE YUPEIKICHUE
BBICIIIETO OOpa30BaHUs
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1 IEPEYEHb KOMIIETEHIIU C YKASAHUEM JTAIIOB
X ®OPMHUPOBAHUA

Koneunbsim PE3YJIbTATOM OCBOCHUA IMTPOIrpaMMBbl AUCHUIIIIMHEBIL ABJISACTCA TOCTUKCHUC
rokazareJiei (I)OpCHpOBaHHOCTI/I KOMHeTeHHI/Iﬁ «3HATb», KYMCTb», «BJIAACTh», OIIPCACIICH-
HBIX IO OTACJIBbHBIM KOMIICTCHIIUAM.

Tabnuya 1.1 — Jucyuniuna «Mamemamukay nanpasieHa Ha hopmuposanue Komne-
meHyuul

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIIN U

Ko n HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

Oransl GopMUpPOBaAHUS
KOMITETCHIIUH

OIIK-1 — cniocoOeH pemniaTh THITO-
BbIE 3a/a4d TPO(ecCHOHATBHOM
NeSITeIbHOCTH HA OCHOBE 3HAHMMA
OCHOBHBIX 3aKOHOB MaTeMaThde-
CKHMX, €CTECTBEHHOHAYYHBIX U 00-
menpoecCHOHANBHBIX  JAHMCIHU-
IUTMH C IpUMEHeHneM uHpopma-
IIUOHHO-KOMMYHHKAIITHOHHBIX
TEXHOJIOTHIA.

WU/-lonk1 — JEMOHCTpUPYET
3HAHUEC OCHOBHBIX 3aKOHOB Ma-
TEMaTHYCCKUX M €CTECTBEHHBIX
HayK, H€O6XOI[I/IMI>IX AJIg peuic-
HUS TUTOBBIX 3a11a4 rpodeccro-
HAJILHOM JeSITEIbHOCTH

32(U1d-1lomk-1) — 3HaTh OCHOB-
HBIE TIOHSTHUS U METOJIbI JINHEH-
HOM anreOpbl, aHAIUTUYECKOU
F€OMETPUU, MaATEMATUYECKOTO
aHanusa, TEOpUH,
V2(MU-lomnk-1) — yMeTh mpume-
HATH MaTEMAaTHYCCKUE METOAbI AJIs1
pelieHus 3a1a4 B npodeccrHoHab-
HOH eSITeIbHOCTH
B2(Ud-1lomk-1) — BIageTh oc-
HOBHBIMM METOJIaMH JIMHEHHOMN
anreOpsl, MaTeMaTHYeCKOro
aHaJIN3a U TEOPUHU BEPOATHOCTEN
JUIS pelieHus 3a1a4 B mpodeccu-
OHAJILHOM JEATEIIbHOCTH




2 ITACITIOPT ®OHJA OHEHOYHbBIX CPEJACTB IO JUCHUIIJIMHE
Tabauya 2.1 — Ilacnopm ¢honda oyenounwvix cpedcms no oucyuniume «Mamemamuxay

Ne | Kontpo-
n/n | Jaupye- Hauwme-
Mble pa3- | Kox u HaumeHOBaHuE KOH- Kon u conepxarne HOBaHHE
. MHauKaropa goctu- | [lnanupyemsie pe-
JIeTbl TPOJIUPYEMOU KOMITETCH- OILICHOY-
YKEHUS KOMIIETEeH- 3yJIbTaThl
(Tembl) 1007051 - HOTO
JIACLIU- cpenacTBa
TUJTUHBI
1 | Jluneii- OIIK-1 — criocoben pemath | U-lonk1 — ne- | 32(U/-lomk-1) — | Tecr,
Has  aji- | TUMIOBBIE 3aJauu Mpodec- | MOHCTPUPYET 3Ha- | 3HaTh OCHOBHBIE IO- | SK3aMEH
rebpa ¥ | CHOHAJIbHOM JEATEIHLHOCTH | HUE OCHOBHBIX 3a- | HATHS U METOJIbI JIM-
aHAJIUTU- | HA OCHOBE 3HAHUII OCHOB- | KOHOB MaTeMaTH- | HEHHOI anreopsl,
yeckas HBIX 3aKOHOB MaTeMaTH4ye- | Y4eCKUX M  €CTe- | aHaJUTUYECKON TIeo-
reoMer- CKHUX, €CTECTBEHHOHAy4- | CTBEHHBIX HayK, HE- | METPUHU, MaTeMaTu-
pus HBIX © 00menpodeccro- | 00XOMUMBIX  JUISl | YeCKOTO aHamn3a,
HAIbHBIX JUCHUIUIMH C | PEIICHUS THUIOBBIX | TEOPHH;
npUMeHeHueM uHdopma- | 3a1a4  npodeccuo-
LUMOHHO-KOMMYHHMKALlMOH- | HalbHOU xesatensb- | Y2(U-1lomk-1) — | pac-
HBIX TEXHOJIOTHIA. HOCTHU YMETh MPUMEHSATH Ma- | Y€THO-
TeMaTHYeCKHue MeTojbl | rpadude-
AUl pelICHUs 3a1a4 B | ckasg pa-
npohecCuoHaIbHOMN 6ora,
NeSITeIbHOCTH Tecr,
KOH-
TPOJIb-
HBIE pa-
OOTHI,
9K3aMEeH
B2(U/I-1omk-1) — | pac-
BJIAJIETh OCHOBHBIMHU | YETHO-
METOJIaMU JINHEHHOH | rpaduye-
anreOppl, MaTeMaTu- | cKas pa-
yeckoro ananusa u | 60Ta,
TEOPUH  BEPOSITHO- | TECT,
CTEH Mg peuieHus | KOH-
3amay B mpodeccuo- | TpoJib-
HaJbHOM JEATENbHO- | HBIE pa-
CTH OOTHI,
9K3aMEH
2 | Marema- | OIIK-1- cmoco6en perrats | U/I-lonk1 — ae- | 32(M-lomk-1) — | Tecr,
TUYECKUH | TUMOBBIE 3aJa4yll Mpodec- | MOHCTPUPYET 3HA- | 3HATH OCHOBHBIE MO- | 9K3aMeH
aHaIn3 CHOHAIPHOM JCSATENIHHOCTU | HUE€ OCHOBHBIX 3a- | HATHUS M METOJIbI JIH-
Ha OCHOBE 3HAHHUU OCHOB- | KOHOB MaTeMaTH- | HEHHOMI anreOpsl,
HBIX 3aKOHOB MaTeMaTH4e- | YeCKUX ©  eCTe- | aHaJTUTUYECKON TIeo-
CKMX, €CTEeCTBEHHOHAy4- | CTBEHHBIX HayK, HE- | METpUU, MaTEeMaTH-
HBIX M oOmenpodeccuo- | 00XOAUMBIX  JUISl | YECKOTO aHanu3a,
HaJbHBIX JIUCUUIUIMH C | PELIEHUs THIOBBIX | TEOPUH;
npuMeHeHueM uHdopma- | 3a1a4  npodeccuo-
LIMOHHO-KOMMYHUKALlUOH- | HanbHOM aearens- | Y2(M/I-lomnk-1) — | pac-
HBIX TEXHOJIOTHIA. HOCTH YMETh OPUMEHATH | Y€THO-




MaTeMaTU4YeCKHe Me- | Tpadude-
TOZBI JUISl PELICHHUS 33- | ckas pa-
nad B npodeccronanb- 6ora,
HOHU ACATCIBbHOCTU TECT,
KOH-
TPOJIb-
HbBIE pa-
OOTHI,
9K3aMEH
B2(Ud-1omk-1) — | pac-
BJIAJIETh OCHOBHBIMHU | YETHO-
MeTOJaMH JIMHEWHOU | rpaduye-
anreOpbl, MaTeMaTH- | cKas pa-
yeckoro ananusa u | 0ota,
TEOPUH  BEPOSITHO- | TECT,
CTeH Ui pelleHus | KOH-
3amad B mpodeccuo- | TpoJib-
HAIBHOW JEsTeNbHO- | Hhle pa-
CTH OOTHI,
9K3aMeH
Marema- | OIIK-1- croco6en perrats | UJI-lonk1 — ae- | 32(M-lomk-1) — | TecT,
TUYECKUHN | TUMOBBIE 3aJa4ul mpodec- | MOHCTPUPYET 3HA- | 3HATh OCHOBHBIE IO- | 9K3aMeEH
aHaJIn3 CHOHAIILHOM JCSATENHHOCTUA | HUE OCHOBHBIX 3a- | HATHUSI M METOJIbI JIH-
HAa OCHOBE 3HAHUIl OCHOB- | KOHOB MaTeMaTH- | HEMHON  anreOpsl,
HBIX 3aKOHOB MaTeMaTH4e- | YeCKUX H  €CTe- | aHaJJUTUYECKON TIeo-
CKHUX, €CTECTBEHHOHAy4- | CTBEHHBIX HayK, HE- | METPUHU, MaTeMaTu-
HBIX W oOmenpodeccro- | 0OXOAUMBIX UL | YECKOTO  aHalu3a,
HAIbHBIX JUCHUIUIMH C | PEIICHUS THUIOBBIX | TEOPHH,
npuMeHeHueM HMHQopMma- | 3agay  npogeccuo- | Y2(MI-1lomk-1) — | pac-
HUOHHO-KOMMYHHMKAIlMOH- | HAJIbHOM JIEATEIb- | yMETh NPUMEHATH Ma- | YETHO-
HBIX TEXHOJIOTUH. HOCTH TEMaTUYECKHE METOMBI | Tpaduue-
JUIs pelICHUs 3a/1a4 B | ckas pa-
npoecCuoHaIbHON 6oTa,
NeITeNLHOCTH Tecr,
KOH-
TPOJIb-
HbBIE pa-
0OTBHI,
9K3aMeH
B2(U/I-1omk-1) — | pac-
BJIAJIETh OCHOBHBIMHU | YETHO-
METOJIaMU JINHEHHOU | rpaduye-
anreOppl, MaTeMaTu- | cKas pa-
yeckoro aHanusa u | 60Ta,
TEOPUH  BEPOSITHO- | TECT,
CTeH g peuieHus | KOH-
3amad B mpodeccro- | TpoJib-
HaJbHOM JEATEeNbHO- | HbIE pa-
CTH 0OTHI,

OK3aMCH




3 KOHTPOJILHBIE MEPOITPUSITHS U IPUMEHSIEMBIE OLIEHOYHBIE
CPEJCTBA
MO JUCLUITJIMHE

Tabnuya 3.1 — Konmponvrvle meponpusmusi u npumeHseMble OYeHOUYHble CPeoCcmed
no oucyuniune «Mamemamuxay

Kox u conep-
>KaHUE UH]U-
KaTtopa JOCTHU-
KCHHST KOMIIe-
TEHINH

HaumeHnoBaHue KOHTPOJIbHBIX MEPOTIPUSTHIT

TectupoBanue

PacuerHo-Tpaduueckas
pabota

KonTposnbhbie pa-
OOTBI

DOK3aMeH

HaumenoBanue MaTCpraJIOB OLCHOYHBIX CPCIACTB

dona TeCTOBBIX 3a1a-
HUH

Komruiekt 3ananuit ams
BBITIOJTHEHHS PaCYETHO-
rpadudeckoit paboThI

Komrmuiekr 3ananuit as
BBITIOJIHEHHST KOHTPOJIb-
HBIX paboT

Bompocs! u 3aganus k
SK3aMeHY

N-1omnk-1
—  JIEMOH-
CTpUpyeT
3HAaHHE OC-
HOBHBIX 3a-
KOHOB Ma-
TeMaTHye-
CKHUX 51
€CTECTBEH-
HBIX HayK,
Heo0Xoau-
MBIX IS
pelieHus
THITOBBIX
3aa4 mpo-
tbeccuo-
HaJIbHOM
JIeATEIbHO-
CTH




4. IOKA3ATEJIM U KPUTEPUU OHEHUBAHUSA KOMIIETEHIIUHN

Tabauya 4.1 — Kpumepuu u wxanvl 051 UHMe2puposaHHol OYyeHKU YposHsL chop-
MUPOBAHHOCU KOMNEMeHYuu ™

Wnnnka- OneHkr CPOPMUPOBAHHOCTH MHAMKATOPA KOMIETEHIIMH
TOPBI
koMmiie- | HeynosnerBopu-
YIOBIIETBOPUTEILHO XOPOILO OTIMYHO
TEHLIUU TEJBHO
U-lomk-1 — AEMOHCTpUPYET 3HAHNE OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK, HE0O-
XOAMMBIX [UIsl PELICHUs] TUIIOBBIX 3a/1a4 Npo(ecCHOHAIbHOM e TEIbHOCTH
ITonnora | YpoBeHs 3HaHWi | MUHMMAaJIBHO JOMYCTU- | YPOBEHb 3HAaHUN B | YpOBEHb 3HaHU B
3HAaHUH | HW)KE MHHUMaJlb- | MBI YpOBEHb 3HaHHM, | 00BeMe, COOTBET- | 00BbEME,  COOTBET-
HBIX TpeOOBaHUil, | AOMYIIEHO MHOIO He- | CTBYIOLIEM IIPO- | CTBYIOIIEM po-
UMenn MeCTO | rpyOBIX OINOOK rpaMMe MOATrOTOBKH, | FpaMMe ITOJrOTOBKH,
rpyObIe OIIMOKU JIOITYIIICHO He- | 6e3 ommnbok
CKOJIbKO  HErpyOBIX
omunboK
Hanu- IIpu  pemenun | IIpogemonctpupoBansl | IIpogemoncrpupo- [IponemoHncTpupo-
Yre yMe- | CTaHJapTHBIX 3a- | OCHOBHBIC YMCHHS, pe- | BaHbI BCE OCHOBHBIC | BaHBI BCE OCHOBHBIE
HUH Jad HE Tpoje- | IIEHbl THIIOBBIE 3aJaud | YMEHUS, PELICHbI BCE | YMEHUS, PEIICHBI BCE
MOHCTPUPOBAaHbl | C HErpyObIMH OIIMO- | OCHOBHBIC 3aJaydl C | OCHOBHBIE 3aJadd C
OCHOBHBIE yMe- | KaMH, BBHIIIOJIHEHBI BCE | HETPYOBIMH  OLIMO- | OTJAENBHBIME  HECY-
HUS, UMEJIW Me- | 331aHus, HO HE B TOJI- | KAMH,  BBIMOJIHEHBI | IECTBEHHBIMU HEJ0-
CTO rpyOsie | HOM 00BeMe BCE 3aJaHMS B IIOJI- | YETAMHM, BBIIIOJHEHBI
OIINOKHU HOM 00OBEME, HO He- | BCe 3aJaHus B IHOJI-
KOTOpBIE C Heaode- | HOM o0beMe
TaMH
Hanu- I[Ipu  pemenun | meercs  MuHuMansb- | [Ipogemonctpupo- [IponemoHncTpupo-
que CTaHAAPTHBIX 3a- | HbII HaOOp HAaBBIKOB | BaHBI 0a30BbIC | BAaHBI HABBIKM IPH
HaBBIKOB | lad HE TpoJie- | JJisl pellieHnsl CTaHAapT- | HABBIKM TPH pelle- | pelIeHHd  HeCTaH-
(Bmaje- | MOHCTPHpOBaHBI | HBIX 3aJad C HEKOTO- | HUM  CTaHJApTHBIX | JapTHHIX 3a1ad 0e3
HUE 0a30BbIe HABBIKH, | PHIMU HEJOYETAMH 3a7a4 ¢ HEKOTOPBIMH | OIIMOOK W Hemoue-
OTIBITOM) | UMEJH MECTO HeloueTaMu TOB
rpyOble OmuOKu
Xapak- | Komnerennust B | ChopMHPOBaHHOCTD CdopmupoBannocts | CHopMUPOBAHHOCTH
Tepu- MOJTHOM Mepe He | KOMIIETCHIMH COOTBET- | KOMIETEHIIMH B Ie- | KOMIIETEHIUH II0JI-
CTHKa chopMHpOBaHa. | CTBYyeT MHHUMAIBHBIM | JOM COOTBETCTBYET | HOCTBIO  COOTBET-
chopmu- | Mmerommxcst TpeboBanusM. Mmero- | TpeGoBanmsM. Ume- | cTByer TpeboBa-
poBaH- 3HaHUM, YMEHMM, | IUXCS 3HAHUH, yMe- | IOLUXCS 3HaHWH, | aUIM. MMerommxcs
HOCTH HaBBIKOB  HENO- | HUH, HABBIKOB B LI€JIOM | YMEHHUIl, HaBBIKOB M | 3HAHWH, YMEHUH,
KOMIIe- | CTaTOYHO JUIs pe- | JIOCTaTOYHO JJIsl pelie- | MOTUBAIMK B IIEJIOM | HAaBBIKOB M MOTHBa-
TEHIMU | LICHUS NPaKTH- | HUA NPaKTUYECKUX | IOCTaTOYHO Il pe- | MM B MOJHOH Mepe
yeckux (mpodgec- | (mpodeccroHaNbHBIX) HIEHHUA CTaHAAPTHBIX | JOCTAaTOYHO I pe-
CHOHAIIBHBIX) 3a- | 3a/1a4, HO TpeOyeTcs I0- | MPaKTUYeCKuX (Mpo- | MICHUs CJIOKHBIX
nadq MOJTHUTENLHAS  TPaK- | (JECCHOHAIBHBIX) 3a- | MPaKTHYECKUX (TPO-

THKa II0 60J'II>IHI/IHCTBy
IMPAKTHUYCCKHUX 3aaa4

nay

(heccroHANBHBIX) 3a-
Jad




S TUITIOBBIE KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPHUAJIBI,
HEOBXO/IUMBLIE /UISA OHEHKHN 3HAHUU, YMEHUU, HABBIKOB "

(AJIN) ONBITA JTEATEJIBHOCTH
MO JUCLUILJIMHE

BOHpOCLI H 3aJJaHusA NJIA HpOMe)I(yTOqHOﬁ arTrecranmumn (3K33MeHa) mo

OLICHKE OCBOCHUA NHAUKATOPA NOCTH/KEHUA KOMIIETCHIINH

Bonpochl 17151 NPOMeKYTOYHOM aTTecTauu (3K3aMeHa) 10 OLleHKe 0CBO-

€HUS MHINKATOPA JOCTHKEHUS KOMIIeTeHUMH 1/1-1omxk-1

1.

9]

=

10.
11.
12.
13.

14.
15.
16.

17.

18.
19.

20.
21.
22.
23.

24.
25.

OnpenenuTeny U UX CBOWCTBA.

Marpurisl. [eiictBus Hax marpuriamu. OOpaTHas MaTpuIia.

CucreMsl n JINHEHHBIX YpaBHEHUH C N HEU3BECTHBIMU. MaTpu4Has 3alKCh CUCTEMBI U €€
pewmenue. ®opmynsl Kpamepa.

Meron INaycca.

Meton koopauHar. PacctosiHue Mexxay AByms Toukamu. [lenenne orpeska B JaHHOM OT-
HOILICHUHU.

VYpaBHEHME TMHUM Ha IUIOCKOCTH. [Ipsmas Ha miockocTy.

Bextopsl. JIunelinble onepanuu Haja BekTopamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.
@ynkuus, obaacts onpeneneHus. Crnocoosl 3ananus QyHKIUU. OCHOBHbBIE 3JIEMEHTapHbIE
¢ynxumu. CrioxxHast pyHKIuSL.

[Tpenen nocnenoBarensHocTy. Ilpenen GyHkuun B Touke u Ha OeckoHedHOCTH. OHOCTO-
POHHUE NPENIEIbI.

beckoneuHo mabie 1 6eCKOHEUHO OobIINe (PYHKIHH.

Teopemsl 0 npenenax. PackpbiTre HeollpeaeneHHOCTeN. 3aMmeyarelibHbIe IPEIENbl.
HenpepsiBHocTh pyHKIMM. Touku pa3pbiBa. CBOMCTBA (DyHKIMI, HEITPEPHIBHBIX HAa OTPE3KE.
[TpousBoanas pyHKIMH. ['eoMeTpryuecKuii 1 MEXaHUYECKUI CMBICI IPOU3BOAHON. Y paBHe-
HHeE KacaTelbHOH K rpaduky pyHkuun. uddepennupyemMocts GyHKINH, €€ CBSI3b C HETpe-
PBIBHOCTBIO.

[TpaBuna muddepenumponanus. Tadnuia npon3BoaAHbIX. [Ipor3BOIHBIE BBICIIMX MOPS/IKOB.
Huddepenman pyHkumu.

[TpumeHeHue mpon3BoIHOM K HccneioBaHuio GyHKIMU. Bozpactanue (yObiBaHKE) QDYHKIHMH.
Heo0xoaumoe ycnoBue Bo3pactanus (yobiBaHus1) PyHKIMU. JJocTaTOYHOE yCIOBHE BO3pac-
TaHus (YObIBaHMSA) (DYHKIIUH.

OkcrpemyM ¢yHkuuu. Heodxonumoe ycnoBue skcTpeMyMma QyHKIMH B TOUKe. JlocTaTouHble
YCIIOBHS 3KCTpeMyMa (DYHKIIMH B TOUKE.

HauOonbiiee n HaumeHsblee 3HaYeHUE (QYHKIIMU Ha OTPE3KE.

Bemykiocts rpaduka ¢ynkimu. JloctatouHoe ycioBHE BBITYKIOCTH Ipaduka (yHKIHH.
Touku neperu6a. Jlocratounoe ycioBue neperuda rpaduka GyHKIIUN B TOUKE.
[TepBooOpa3nas ¢yHkuuu. HeorpeaeneHHbli HHTErpai U ero cBoiicTBa. Talnuia unrerpa-
JIOB.

3aMeHa IEpEMEHHOI 1 MHTETPUPOBAHUE 10 YaCTSAM B HEONPEIECIIEHHOM UHTErpajle.
[TonsiTve onpeneneHHoro UHTerpaa, ero reoOMeTpUYeCKUil CMBICI U CBOMCTBA.

®opmyna Hetorona-Jleiibnuna. 3ameHa nepeMeHHOI 1 HHTErPUPOBAHKE IO YaCTAM B OIpe-
JIETICHHOM MHTETpaJie.

[TpunosxeHust oNpeaeeHHOro HHTErpaa.

HecoOcTBeHHbIE HHTETPABI.



26. OyHKIMHA HECKOJIBKUX MTEPEMEHHBIX. YacTHBIE MPOU3BOIHBIE.

27. DxcTpeMyM (DyHKIUU IBYX TTEPEMEHHBIX.

28. Metoa HaMMEHBIIMX KBaIpaToB.

29. luddepennmanbable ypaBHEHUs nepBoro nopsiaka. OcHoBHbIE MOHATHA. 3agada Kormm.

Juddepennunanbabie ypaBHEHUS C pa3IesIIOIIMMUCS [TEPEMEHHBIMHU.

30. JIuneiinsie nuddepeHnnanbubie ypaBHEHHUS.
31. IIlpumenenue nudpepeHnnanTbHbIX YpaBHEHUN B (PU3KKE 1 OUOIOTHH.

32.

33.

34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44.
45.
46.

[TpaBuina xomOuHaTtopuku. KomOunanmu ¢ moBropenusiMu u 6e3 moBropenuil. Ilepecra-
HOBKH. Pazmenienus. Coueranusi.

OcHoBHBIE NTOHATHUS TEOPUH BeposiTHOCTEHN. Kiaccuueckoe M cTaTUCTHYECKOE ONPEAEIEHUS
BepOATHOCTH. CBOICTBA BEPOSTHOCTH.

Cymma u ipousBesieHre coObITri. TeopeMa ClI0KeHuUs BEpOSATHOCTEN U €€ CIIeCTBHAL.
VYcoBHast BEpOATHOCTh. TeopemMa yMHOKEHUS BEPOSITHOCTEHN U €€ CIEICTBHSL.

®opmyna nonHou BeposTHocTH. Dopmyiia baiteca.

[ToBTOpHBIE HE3aBUCHMMBIE UcTbITaHusl. PopMyia bepuyiu. HauBepostHeliee 4uciio mo-
SIBIICHUI COOBITHSI.

JlokanbHast u unTerpanbHas Gopmyssl Jlamnaca.

®opmymna Ilyaccona.

Juckpernas cinyyaiinas BenuuuHa. Ps pacnipenenenus.

Maremarndeckoe 0KMJIaHUE JUCKPETHOM CIIy4ailHOM BEJIMYMHBI U €€ CBOMCTBA.

Jucnepenst IUCKPETHOM CITy4aliHOM BEJIMYMHBI U €€ CBOMCTBA.

bunomuanbHblii 3akoH pacnpenenenus ICB.

OyHKIUA pacupeaesieHus] U INIOTHOCTh BEPOSITHOCTH, X CBOMCTBA.

HucnoBble XapaKTEPUCTUKU HEITPEPBIBHOM CIIy4aliHOM BEJIMYUHBI.

Hopmanbhbiii 3akoH pacnpenenenns HCB.

3amaHust 1J1sl TPOMEKYTOUHOM aTTecTallNy (IK3aMeHA) M0 OIleHKe
OCBOCHMS HHAUKATOPA NOCTUKEHHUA KOMIIeTeHIUH M/I-1omk1
(mpumepHbIe)

X1 +x, +x3 =6,

1. Pemnre cucremy ypaBHeHuit { 2X; + X, — X3 = 5,

3x1 + 3X2 - ZX3 = 8.

2. Jlanb! BepimHbl TpeyroiabHruka ABC:
A(-2;-4), B(-5; 5), C(3;1). Haitnute ypaBHenue Boicotsl CH 1 e€ nnuny.
3. Haiinure npou3BoaHYIO0 QYHKIINU

y = 4x2 - c0s2X

4. UccnenoBaTh PyHKIUIO U TOCTPOUTH rpapuk Y = X3 - 9X2 +24x-13

5. Ilo CJICAYIOMUM JTaHHBIM HaWTH HHHeﬁHym 3aBUCUMOCTD, HUCIIOJB3Yysd METOJ HANMMCHBIINX

KBaJIpaToB
0 1 2 3 4 0
3,9 4,5 5,5 6,1 6,5 3,9

6. Cnyyaiinas BenuunHa X 3a/1aHa psJIOM pacipeesIeHus:
Xi -2 -1 1 2
pi 0,1 0,1 0,6 0,2

Haiitu 1) M(X); 2)D(X).



MMHUCTEPCTBO CEJIbCKOI'O XO3SCTBA
POCCHICKOU ®EJIEPALINU
denepaabHOE TOCYIAPCTBEHHOE OOHXKETHOE 00pa30oBaTeIbHOE
yapeKACHUE BBICIIIETO 00pa30BaHMs
«IIeH3eHCKHM rOCyJapCTBEHHBIN arpapHBIA YHUBEPCUTET

Kadenpa «@usuxa u mamemamuray

HauMeHoBanue Kageopuvl

KOMILJIEKT 3AJJAHUM 1JIS1 BBITIOJTHEHUA
PACUETHO-TPA®UUYECKOW PABOTbI

KOI[I)I KOHTPOJHUPYCMbBIX HHAUKATOPOB JOCTHKCHHA KOMIICTCHIINU

N-lonk-1 — 1EMOHCTPUPYET 3HAHME OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX U €CTECTBEHHBIX
HayK, HEOOXOAUMBIX JUIsl PeLIeHUs TUIOBBIX 33134 MPO(eCCUOHAIBHON AeATeIbHOCTH

(OYHAS, 3AOYHASA ®OPMA OBYYEHUA)

ITo pucuummbue «MATEMATHUKA»

HaumeHosaHue ()MCL{MI’UIMHbl




3aganue 1. Pemute cucreMy ypaBHEHHUM S
1) nmo popmynam Kpamepa; 2) marpuunsim metoaoM; 3) metonom ["aycca.

Ne Bap. S Ne Bap. S
2% + Xy +3X%3 =1, 3% — X, + X3 =12,
) 2% +3X, + X3 =1, 14 X, +2X, +4X; =6,
3%, + 2X, + X5 = 6. OX + X, +2X5 =3.
3% —2X, +4x; =12, 8X, +3X, —6X;3 =—4,
) 3% +4X, —2X; =6, 15 X, + X, — X3 =2,
L 2% — Xy — X3 =-9. A%+ X, —3%X3 =2,
4%, + X, —3X3 =9, 2% 43X, +4%; =33,
3 X, + X, — X3 =—2, 16 1%, —5X, =24,
8x, +3X, —6X%; =12. 4%, +11x; =39.
2%, +3X, +4X; =12, X, +4X, — X5 =6,
4 X, —5X, + X3 =-33, 17 S5X, + 4x; =20,
A%, + X3 =—T. 3%, — 2X, + 5X5 =—22.
2X; — X, + 2Xg =3, 2X; — X, + 3X3 =4,
5 X, + X, +2X; =4, 13 X, +3X, — X3 =11,
A%, + X, + 4X; =-3. X, —2X, + 2Xg =—1.
3X; —2X, +4x; =21, 3X; —2X—5X3 =5,
6 3X; +4X, —2X; =9, 19 2%, +3X, —4X; =12,
2X; — X, — %3 =10. X — 2X, +3%X5 =—1.
(4%, + X, + 4%, =19, 2X, — X, +2X3 =0,
7 2% — X, +2X5 =11, 20 4X, + X, +4X; =6,
X, + X, +2X3 =8. X; + X, +2X3 =4,
(2%, — X, +2X;3 =8, (2%, — X, — 3%, =9,
g § X+ X, +2X3 =11, 21 X, + 95X, + X3 =20,
4%, + X, + 4X; =22. 3X; +4X, + 2X; =15.
2% — X, —3X%3 =0, (— 3%, +5X, +6X; =9,
9 3%, +4X, +2X3 =1, ) 3%, + X, + X3 =-5,

X, —4X, —2X3 =-10.




3%, + X, + X3 =—4, 3X; — Xy + X3 =—11,
10 — 3%, + 95X, + 6X; =36, 73 5%, + X, +2X; =8,
X, —4X, —2X3 =-19. X, +2X, +4X; =16.
[ 3X, — X, + X3 =9, 2X, +3X, + X3 =4,
1 S5X; — X, +2X; =11, 24 2%, + X, +3%X; =0,
X+ 2X, +4X%; =19. 3X; + 2X, + X3 =1.
2%, +3X, + X3 =12, X, — 2X, +3X; =14,
12 2% + X, +3%X5 =16, 25 2%, +3X, —4X5 =-16,
| 3X; +2X, + X3 =8. 3%, — 2X, —9X5 =—8.
3%, +4X, —2X3 =11,
13 2%, — Xy — X3 =4,
3X; — 2X, + 4% =11.

3ananme 2. [lansl koopauHaThl BepiinH Tpeyroisauka ABC. Haiigure:
1) ypaBHenue ctoponsl AB u ee yrioBoit ko3 duiineHt;
2) ypaBHenue BoicoThl CH u ee muny;
3) ypaBHenue meauansl AM 1 ee 1iuHy;
4) rouky N nepeceuenust menuanbl AM u Beicothl CH;
5) ypaBHeHHE NpAMOU, Tpoxoasiel yepes Bepimuny C napamiensHo ctopone AB;
6) TOUKy nepeceueHuUs] METUaH.

Ne A B C Ne A B C

Bap. Bap.
1 (-2;4) (3:1) (107) | 14 | (4-4) (6:2) (-1.8)
2 | (:3-2) | (144) (6:8) 15 | (-3:8) (-6;2) (0;-5)
3 (1,7) (-3-1) | (11-3) | 16 | (6-9) | (10-1) | (-41)
4 (1,0) (-1;4) (9:5) 17 (4;1) (-3-1) | (7;-3)
5 (1;-2) (7;1) (3;7) 18 (-4;2) (6;-4) (4;10)
6 | (-2;-3) (1:6) (6:1) 19 | G- | (113) | (-6:2)
7 (-4:2) (-6.6) (6:2) 20 (2:5) (-7:4) (5:-5)
8 (4:-3) (7:3) (1;10) | 21 | (-1;-4) (9:6) (-5:4)
9 (4:-4) (8:2) (3:8) 22 | (10;-2) | (4:-5) (-3:1)
10 | (-3;-3) (5;-7) (7;7) 23 (-3;-1) (-4;-5) (8;1)
11 | (1-6) (3:4) (-3:3) 24 | (-2;-6) | (-3:9) (4,0)
12 | (-4:2) (8;-6) (2;6) 25 | (-7;-2) | (3:-8) (-4,6)
13 | (-5:2) (0;-4) (5:7)

3apnanue 3. Haiinute npenensl.




N +3x+2 x? —4 .

3.1. 1) lim lim
) Jim, X% +1 )X—>25x2+7x 6
2 B 2
3.2.1) lim 2X3 +3X2 > ;2) lim 6+2XX;
X—0 7X" —2X°+1 x—>3 X -9
5 2
33.1) lim X 7254 g i 2% =10,
x>0 2X" +3x°+1  x52 X°—5Xx+6
3 g2 2
3.4.1) lim 25 72X *2. g i 22X
X0 2X° +5X“+ X x-13X —X 2
2 +7x-1 . 4
35.1) lim — 5 )Im—'
x>0 3x* +2X° 45 x—>2X2 —5x+6
B 2
36.1) lim 20 2L g 12011
x—0 33X —2X -5 x>3 X2 -9
_3xd 1 x2 _3x%+2x-1
3.7.1) lim 32( XX oy dim 2 TR
3
7 2 2
3.8.1) lim X ;5x X 2) lim >; +4x+5;
x>o 3X° +11x-7  x—>-1 x*-2x-3
39.1) lim 7X+5X+39,2) lim ?’X;M
x>0 14+4X—X Xx>-1-X"+X+2
3 2 _
3.10.1) lim 33x +10 . 2) lim 3x2 11x+6;
x—o 7X°4+2x+1 x—3 2X° —5X -3
_ 2X% 4+5x+7 2_4
3.11.1) lim ’z L) dim
X—03X" —2X° + X X>2 X2 +X—6
v 9y2 2
3.12.1) lim 2= H72 gy jim TXAXE2,
x—0  3X" +5X x—>-1  x°-1
2 2
3.13.1) lim 2F F2X49 0y i 02X
X—0 2X° =X +4 x—>420—-x—-X
3 2 2 B
3.14.1) IIm5 . 3x2+7 2) lim 4x2 +11x 3;
Xx—m2X" +3X“+1  x>-3 X“+2x-3
2
-7
315.1) lim  X*7 .9y lim >X ~*=6.

X—>002—3X+4X2 X—>32X2—7X+3



3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.1) lim

3.25.

4.1.

4.2.

4.3.

4.4.

2 2 _
1) lim 18x +5x2;2) lim 4x2+7x 2;
X—0 8 —3X —9x x—=>-33X° +8x+4
3 2 B
1) lim 112x +3X 2) lim 5x2+4x 1;
X—0 2X —2x+1 X—>-13X°+X-2
4 2 v
X—0 14+ 2X + 3X X—>-13x“ +2x-1
4 4.2 2 B
1) lim 8x fx +3;2) lim 7x2+4x 3;
x—o  2X7+1 Xx—=>-12Xx°+3x+1
3% 4+4x-7 2x% —Tx— 4
1) lim m———; :2) lim m———;
x—o X7 —2X" +1 Xx=>4 X°—-x-12
1) lim x4—2x;4 - 2) lim 2x2 —7x+6;
x—»02x* +3x% +1  x>2 X* —-5X+6

3x3 —5x2 42 2x%2 —x-1

3 2 :2) lim 2

+5Xx° + X X—13X —x 2
3 J—

1) lim XL ) Iim2X 16 .
X—>003x +2X°+5 X=>2X° —-5x+6
x +5x —7X ) —x2+4x+5
) ;2) lim 5 :
X—0 3X° +11x -7 X=>-1 X -2x-3

2 2 B
1) lim X +5x+39;2) lim 3X 2+2x 1
X—o 1+ 4X — X X—>-1—x

1) lim

X—00 2X

+X+2

3ananme 4. Haiiqute nponsBoiHbIe QYHKIIUN.

1) y:5x2—i+sinx;2) y=2"cosx;3) y= COS_X ;
/X 1+sinx

4) y=In-/x3+4.

X

1) y=X4+53+arccosx;2) y =(x%—1)e*; 3) Y=o
4) 'y =In(sin3x).
In x
1)Y=2X3——+e 2)y=(x2+l)arctgx;3) =_
3x Y73

4) y=-/1-sin5x.

1) y=4x%+3/x —cosx; 2) y=(1—x?)arcsinx;



X

e R
) y=———4) y=(3I"% 1 4)°.
x2—4x+3

45.1) y=5x*+ % -3x;2) y=(xP+4)e*; 3) y
X

4) y=(Incos x +2)*.

4.6.1) y=3x? —arcsmx+— 2) y=(x3+3x)Inx;
x>

4) y=(3/% _4)8.

4.7.1) y=5x> —41—ex; 2) y=(x3+3)arctgx; 3)
x

4) y =3/sin3x — x3.

_arctgx .

1+ %2

In x
3)y="75
x2

3X
Y=

4.8.1) y=4x>+3/x+2sinx; 2) y—(eX—Z)(x3—6x);

3) y = arcctgx )y = 3x/
1+ x2

4.9.1)y=x3+A:1 X:2) y= x(Inx 2X); 3)y—
X

4) y=31-4x2.

410.1) y= x——+?d7 2) y=(x3-3x)Inx; 3) y—i1
x>

2

4)y= n*
X+1

411.1) y=3x2—x4+lnx;2) y =3%tgx; 3) YZX;

In
4) y=(sin3x —x>)*,

4.12.1) y=ax® + 4@ —sinx; 2) y =(1-x)e*; 3) y =

4) y =In(x*-3x?).

4.13.1) y:x3+X15+tgx; 2) y = x2arctgx; 3) y =
4) y =(x*—e*).

4.14.1) y:4x5—,%,r—ctgx 2) y=2%(3x*=x); 3)

4) y = e4—sin 2x_

X

4x+3

tgx

X

COS X

X% +4

sinx

X —COS X '

In x
y_i
x4



4.15.1) y=3x4—g+arcsinx; 2) y=2%ctgx; 3) y:ix;
X

€
4) y=31—cos5x .
4.16. 1) y:4x5_3§/§+5|nx’2) y:XZearctgx’3) y:M’

3
X
4) y=-/cos4x+1.
4.17. 1) y:X4+i_COSX;2) y:(X3—5)eX;3) y = th .

X 1—x2

4) y =In(sin5x+ x> ).

418.1) y=2x+ 410X 2) y=(2-x)etgxi 8) y = S0
X 1-sinx
4) y=(Insinx+1)>.
419.1) y=x +£+ctgx 2) y=2%sinx; 3) y_]ﬂ
x> X% — 4x
4) y =1In3(x? +1).
420.1) y=2-3x +4x;2) y=(1-x)Inx;3) y = A,
X° + 3X
4) y:(e4X_X3)4
4.21.1) Y=5X2—i+sinx;2) y=2"cosx;3) y= COS_X :
VX 1+ sinx

&) y—in/ra.
X

4.22.1) y:x4+;+arccosx;2) y =(x%-1)e*;3) yzm;

4) 'y =In(sin3x),

4.23.1) y=2x —i+e :2) y =(x? +1)arctgx ;3) y_lni)(
3x X3
4) y=-/1-sin5x.
X
e
4.24.1) y=4x% +3/x —cosx;2) y=(1—x?)arcsinx;3) y=——"_;
X®—4x+3

4) y:(33inx 4)5_

4.25. 1)y = 5x* oy 230x:2) y=(x3+4)e*:3) y ?mgx 4) y = (Incos x+2)*.
+ X

3ananue 5. HpOBe,[[I/ITe uccienoBanne PyHKIUU U TIOCTpoiTe €€ rpaduk
5.1. y=x>—9x? + 24x—13.



5.2
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9.

5.10.
5.11.
5.12.
5.13.
5.14.
5.15.
5.16.
5.17.
5.18.
5.19.
5.20.
5.21.
5.22.
5.23.
5.24.

y=
y=
y=
y=
y=
y=
y=
y=

5.25.

x> —3x2 —9x +10.

x3 —3x+1.

x3 3% +6.

x5 +3x% —1.

X3 +6X2 +9X +1.

x3 —12x? + 45x — 48.

x3 —9x2 + 24x -17.

3 46x% +9x+2.

y=X 3—12x +45x—-47 .
y:—x3+3x2—5.
y =—x° +9x% — 24x +18.
y:—x3—6x2—9x—3.
y=—x3+3x—5.
y =—x° +12x% —45x +53.
y:—x3—9x2—24x—21.
y =—x +15x2 —72x+109.
y:—x3—3x2—2.
y = —x3 +18x% —105x +195.
y =—x°+9x% —24x+14.
y=x3—9x2+24x—12.
y =X —3x% —9x+7.

y =X —3x% +5.

3
y=x3—3x+3.

3
y=x3+3x2 —4.

3aganme 6. Halimute HeonpeeeHHbIC MHTETPAIIBI.

6.1 1) _' 2X+7_x2+9jdx 2) |

2 1
6.2.1) 4x3 - =4 JdX;Z) J‘\/1+sin X cos xdx ; 3) Ixsin8xdx.

63.1) | 8¢ +3Vx -

dx 2 dx; 3
| x—j )jmx )Ixcos3xdx

|

~dx;; 3) jxe dx .



3 1 In?
6.4.1) j£5x4 +;— \/T—S)de; 2) J'TXdX; 3) j(x—l)ezxdx.

6.5. 1) j (sz

6.6. 1) j
6.7.1) _°

68.1)

6.9. 1)

6.10. 1)

6.11. 1)

6.12. 1)

- 7
10x* +—--3"d
x* + jx z)j

6 1 X
X%+ = - )dx;z ¢
J x" x*-36 )J.\/2+ex

* 3
(6x2+—— jdx 2) I dx; 3) Ixe3x+2dx.
v X COS X xIn? x

[(3x2 + 2 —3%)dx: 2)j

2
—_Mx + )dX; 2y [8recos de; 3) | xcos6xdx.
X2+4 )J‘\/]_—x2 )I
6X2+i2— 3 ix - Z)J' dx - 3)J-Inx
X 16—X 9+e
2X3—%+; X; 2) Im—xdx; 3) jxeGX”dx.
X' JUx% 19 \/COSX + 2

dx; 3) jxcos?xdx.
xIn? x

dx; 3) J.xsin 4xdx .

JIinx+1

dx : 3) | x3In xdx.
x3 )J.

- 3
453+ 2 - jdx 2 dx; 3 1)e**dx.
|| v )jl+3 ) [ (x+De*ox

- 1
6.13.1) | 5x4+;—e4xjdx;2)j de;3) jxlnsxdx.
¥ 3 1+1tg°x
6.14. 1) 6X5+—2 ] )_[ g dx; 3) IxcosSxdx.
v X COS X
- 2
6.15.1) || 4x+=~- jdx 2) j 3+Ctgxd : 3) j xe2¥* g .
’ X Xx°+4 sin 2 x

6.16. 1)

6.17. 1)

6.18. 1)

..(SXZ +8‘{/x>—7ex)jx; 2) I y

2

) 1 1
Xy = ik dx - .
) X +X3 16—x2]X’2)J‘Sin2X-4tgx X;3) I(x+1)sm7xdx.

5x4—§5+
x> 254 x°

jdX 2).[ x*+1ydx; 3) j(x+1)e Xdx .

dx; 3) jxcosSx dx.
X*+1



6.19.

6.20.

6.21.

6.22.

6.23.

6.24.

6.25.

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
7.7.
7.8.
7.9.

7.10.
7.11.
7.12.
7.13.
7.14.
7.15.
7.16.

7 3 : arctg2x
1) || 8x ——+S|n3xjdx;2 9oX i :3) | x%In 2xdx.
)| x* ) I 1+4x° ) I

2
1 4x3——+e5x)dx 2 dx: 3) [INXy
) || 42 ) [ [5F

( 1 tgx
1 2X 4+ — — jdx 2) [arctd dx: 3) | xe®*dx.
)- 4x  x2+9 )jl+x )-[

1
-+ dx; 2) |-/1+sinxcosxdx; 3) | x®In xdx.
v Jx \/4—X2] I I

4
1) |]8x3+3./x - dx 2) | - = dx; 3) | xcos8xdx.
. X2 -4 J‘x/7 2x° '[
( 3 1 n° x
) [|5x*+5 - —— dx:2 Idx;B ~Xix.
) | < xﬁxz—Q ) » )I(x+l)e dx

1)](3X2 —43/x + jdx 2) J-arccos X ; 3) Ixcos?;xdx.

1-x?

X% +4

3ananme /. Halitu rmiomanas GUrypsl, OorpaHUueHHOMN 3aJaHHBIMU JIMHUSMH.

y=X —4X+3; y = x—1.
Y =X +2X; y=x+2.
y=X*+4X+3; y=x+3.
y=x*-6x+10; y =x.
y=%X—2X-1; y = x—1.
Yy =X +6X+8; y=x+4.
y =X —6X+13; y = x+3.
y =X +8x+15; y — x +5.
y=—X"+2X+3; y = x+1.
y=x2—1; y=x+1.
Yy=X —4X+2; y=—x—2.
y=X+2X+1; y=x+3.
Yy=X*+4X+2; y=x+2.
y=X*—6X+5; y—x—5.
y=X*—2X+3; y = x+3.
y=X+6X+3; y=x—1.



7.17.
7.18.
7.19.
7.20.
7.21.
7.22.
7.23.
7.24.
7.25.

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.
8.9.

8.10.
8.11.
8.12.
8.13.
8.14.
8.15.
8.16.
8.17.
8.18.
8.19.
8.20.
8.21.
8.22.

y =X —6x+10; y=x.
y=X*+8X+7; y—x—3.
y=—X+2X; y=x—2.
y=X"+2; y=x+4.
y=x2—4x+3; y=x—1.

Yy =X +2X; y=x+2.
y=X*+4Xx+3; y = x+3.

y =X —6x+10; y=x.
y=x2—2x—1; y =x—1.
3amanue 8. VccienoBarh QYHKIIMIO Ha IKCTPEMYM.
z=X*+Xy+y?—3x—6y—2.
Z2=2x*—xy+y*—3x—y+1.
z=3x*—2xy +y* —2Xx—2y +3.
Z2=2X°+Xy+Yy? —TX+5y+2.
z=3x% -3xy+y* —2x+6y+1.
z=3x*+Xxy+6y? —6x—y+9.
z=2x%-3xy+2y? —4x+6y—2.
z=4x% -2xy + y? —2x—4y +1.
z=05X?+xy+ Yy’ —Xx—2y+8.
z=8x*—xy+2y?—16x+y—1.

7 =2x*—2xy +3y* + 2x—-16y +3.

z =—2x" +6xy —5y* —14x +5.
2=2X+3xy+2y? —2X+7y+6.

2 =-3x%+2xy — 2y* — 26x+18y —1.
2 =3x" —2xy +2y* +18x+8y —1.

7 =—4x* —8xy —5y° + 4x + 26y + 3.
z=2x*—2xy +3y? +8x+10y —6.
2 =5x° +2xy + 3y* —18x —10y + 4.
z=—7x%+2xy —5y* —34x+34y +5.
2 =2%%+2xy +3y* —10x +16y 7.
Z=x*+xy+y?—3x—6y—2.
z=2x*—xy+y?> —3x—y+1.



8.23. z=3x" —2xy+y*—2x—2y +3.
8.24. 2=2x*+xy+Yy*—7x+5y+2.
8.25. z=3x*—3xy+y*—2x+6y +1.

3aganue 9. [lo cnemyronmm SMIUPUYECKUM TaHHBIM HallIUTE TUHEIHYIO 3a-
BHCHUMOCTb, UCIIOJIb3YSl METOJI HAMMEHBINX KBaapaToB. [locTpoiite rpadux dhyHK-
LMY ¥ TOYEUYHBIA rpa@uK JaHHBIX

9.1.

X 1 2 3 4 5

y 39 |45 |55 |61 |65
9.2.

X 1 2 3 4 5

y 12 [30 38 |46 |57
9.3.

X 0 1 2 3 4

y 22 |18 |11 |09 o4
9.4,

X 1 2 3 4 5

y 19 [25 35 |41 |55
9.5.

X 1 2 3 4 5

y 28 |40 |48 |56 |67
9.6.

X 1 2 3 4 5

y 57 |43 |36 |24 |19
9.7.

X 1 2 3 4 5

y 35 |51 |61 |76 |91
9.8.

X 1 2 3 4 5

y 07 |15 131 |41 |52
9.9.

X 1 2 3 4 5

y 35 |21 |12 |05 |02
9.10.

X 1 2 3 4 5

y 21 |27 37 |43 |54
9.11.

X 1 2 3 4 5

y 10 [32 1[50 [68 89

9.12.



9.13.

9.14.

9.15.

9.16.

9.17.

9.18.

9.19.

9.20.

9.21.

9.22.

9.23.

9.24.

9.25.

0 1 2 3 4
3,1 2,3 1,4 0,7 0,1
1 2 3 4 5
1,0 1,6 2,6 4,2 5,6
1 2 3 4 S
2,5 3,7 9,5 6,4 7,8
0 1 2 3 4
0,5 1,9 2,6 3,8 5,3
1 2 3 4 S
2,7 4,3 5,2 6,9 8,3
1 2 3 4 5
0,1 2,3 4,1 5,9 8,0
1 2 3 4 5
1,6 3,2 4,5 6,3 7,6
1 2 3 4 5
0,9 3,0 4,3 6,2 8,0
1 2 3 4 5
1,6 3,8 5,6 7,4 8,5
1 2 3 4 5
7,7 5,9 4,2 2,0 1,3
1 2 3 4 &)
2,7 5,3 7,3 8,8 9,7
1 2 3 4 5
0,9 2,3 3,7 4,9 6,0
1 2 3 4 S
5,2 3,8 2,5 1,9 1,1
1 2 3 4 5
2,5 3,1 4,7 5,7 7,4




3aganue 10. Ha xMBOTHOBOJYECKOM KOMILIEKCE ISl CUTHAJIHM3AIUHN O TI0-
JIOMKE KOPMOPAa3JIaTIYMKOB YCTAHOBJICHBI 3 HE3aBHCHMO PAOOTAOIINX CHTHAJIH3a-
Topa. BeposITHOCTE TOT0, UTO TPH ITOJIOMKE Cpad0TaeT IEPBBIN CUTHAIN3AaTOp paBHA
P1, BTOpO —2, TpeTuit — P3. Haitaure BEeposITHOCTH TOTO, UTO IIPHU MOJIOMKE a) cpa-
00TaeT TOJBKO OAWH CHTHAIU3aTop; 0) cpaboTaroT ABa CUTHAIM3ATOpa; B) cpabo-
TaeT XOTsI ObI OJIMH CUTHAJIU3ATOP.

No Ne

Bapu- P1 P2 Ps BapH- P1 P2 P3

dHTa aHTa
1 0,95 0,9 0,75 14 0,85 0,9 0,9
2 0,95 0,9 0,8 15 0,85 0,9 0,95
3 0,95 0,9 0,85 16 0,8 0,85 0,75
4 0,95 0,9 0,9 17 0,8 0,85 0,8
5 0,95 0,9 0,95 18 0,8 0,85 0,85
6 0,9 0,95 0,75 19 0,8 0,85 0,9
7 0,9 0,95 0,8 20 0,8 0,85 0,95
8 0,9 0,95 0,85 21 0,75 0,8 0,75
9 0,9 0,95 0,9 22 0,75 0,8 0,8
10 0,9 0,95 0,95 23 0,75 0,8 0,85
11 0,85 0,9 0,75 24 0,75 0,8 0,9
12 0,85 0,9 0,8 25 0,75 0,8 0,95
13 0,85 0,9 0,85

3amanue 11. Ha cBHHOBOIYECKOM KOMIUIEKCE MMEETCsl K aBTOMATHYECKUX
KOPMOPAa3JIaTIYUKOB, | — mOITyaBTOMaTHUECKMX U M — MEXaHUYECKUX. BeposTHOCTH
TOTO, YTO 33 BPEMS pa3/lauid KOPMOB KOPMOPA3IaTUMK HE BHIMJET U3 CTPOSI COOTBET-
CTBEHHO PABHBI: JJI1 aBTOMATHYECKUX - P1, JIs1 MOTYaBTOMAaTUYECKHX - P2, IS aB-
TOMaTUYeCKUX —P3. HaliquTe BEpOATHOCTh TOrO, YTO JO OKOHYAHHS pa3iadd Kop-

MOB BbIOpaHHBIN Hay/layy KOPMOPA3AATUYUK HE BBIMJIET U3 CTPOSL.

Ne Kk I m | p1 | p2 | Ps Ne k I m P1 | P2 | P3
Bap. Bap.

1 5 3 2 1095/092(0,83| 14 | 6 1 3 10,980,890,84
2 5 2 3 1095/092/083| 15 | 6 2 2 10,98|0,89 0,84
3 5 4 1 1095/092/083| 16 | 6 3 1 10,98|0,89|0,84
4 4 4 2 1095/092(0,83| 17 | 1 7 2 10,98|0,89 0,84
5 4 3 3 1095/092/083| 18 | 1 5 4 10,98(0,89|0,84
6 2 4 4 109091082 19 | 3 4 3 1094088/ 0,8
7 2 5 3 109091082 20 | 3 5 2 1094|088 0,8
8 2 3 5 109091082 21 | 3 6 1 /094|088 0,8
9 2 2 6 [09(091(082| 22 | 3 2 5 1094088 0,8
10 | 2 7 1 1096(091(082| 23 | 3 3 4 10,94/0,88| 0,8




11 | 2 1 /7 1097090081 | 24 1 0,93|0,87 (0,79
12 | 2 6 2 1097/090 081 | 25 1 0,930,87 (0,79
13 | 5 1 4 10,97|0,90 0,81

ncemsiH. HaiinuTe: a) BEpOSTHOCTH TOTO, 4TO B30UAYT K ceMsiH;

3aganme 12. B pe3ynbrare NpoBEpKU KauecTBa MPUTOTOBICHHBIX JJIS OIIBIT-
HOTO TIOCEBa CEMSIH TOpPOXa YCTAaHOBJICHO, 4TO B cpeaneM 1% Bcxoxu. [TocesHo

0) BEPOATHOCTH TOI'0, YTO B3OMAYT OTm, A0 m, CEMSH BKIIOYHUTEILHO,

B) BCPOATHOCTDL TOI'O, YTO BBOﬁHYT HC MCHEEC SCEMSIH;

F) BCPOATHOCTH TOI'O, YTO AOJIA B3OIICAIINX CECMAH OTKIIOHHUTCA OT BCPOAT-

HOCTH B30HTHU KaXXIO0MYy CCMCHH HC 60.)'[66, 4yeM Ha &
I[) HauoOoee BCPOATHOC YMCJIO m,B30IICANINX CCMAHNA BCPOATHOCTD TOI'O,

9TO B3OMIYT m, CEMSH.

Ne
Bapu- | n K m, m, S £
aHTa
1 90 150 130 135 145 140 0,01
2 85 200 160 165 175 180 0,02
3 80 250 190 195 205 220 0,03
4 75 300 220 225 235 250 0,04
5 90 350 310 305 315 330 0,05
6 85 400 330 325 335 350 0,01
7 80 450 350 345 355 375 0,02
8 75 500 370 375 385 365 0,03
9 90 550 490 485 495 490 0,04
10 85 600 500 495 505 510 0,05
11 80 650 515 510 520 525 0,01
12 75 700 520 515 525 530 0,02
13 90 750 670 675 685 680 0,03
14 85 800 675 670 680 685 0,04
15 80 850 680 685 700 675 0,05
16 75 900 670 675 690 660 0,01
17 90 950 850 860 885 845 0,02
18 85 300 250 260 275 265 0,03
19 80 350 275 270 295 285 0,04
20 75 400 295 290 305 310 0,05
21 90 450 400 400 420 410 0,01
22 85 500 420 410 425 430 0,02
23 80 550 430 425 435 445 0,03




24

75

600

440

455

470

460

0,04

25

90

650

580

575

590

570

0,05

3apanue 13. Jlan 3aK0H pacmpeecHus CIIyIaiiHOW BETUYUHBI X

Xi

X1

X2

X3

Xq

Pi

P1

P2

D3

P4

Hannure:

a) BEpPOSTHOCTh, C KOTOPOU cily4yaliHas BeJMYrMHa X MPUHUMAET 3HaYEHUE X3;

0)MaTeMaTHYECKOE 0XKUIAHUE CITy4YaliHON BEIUYHMHBI X;
B)IMCIEPCHIO CIIy4ailHO BelnuuHbl X (2 cocoba);
r)cpeHee KBaIpaTHUeCKOe OTKIOHECHUE CITydaifHOW BETUIHHBI X;
1) pyuknuto pacnpenenenus F(X) ciayuaitHoi BennuuHbl X, OCTPOITE €€ rpaduk.

BJ:; Xt | X2 | X3 | Xa | Pr | P2 | P4 Bi\fpg. Xt | X2 | X3 | X4 | Pr | P2 | P4
141 |3 (4 |5 |02/|/03|04(|1412 |4 |5 |6 (0102 0,2
212 |4 |5 |6 |031(0201|150 |2 |4 |6 (0,2 |05 |01
3 o0 2 |4 |6 |04/01,03|16¢(-1 (O |2 |2 |01 10,3 |04
411 0 |2 |2 (01102 (02|17}-2 (0 |2 |4 0,310,201
5|2 0 |2 |4 (02105011283 |4 |5 |6 |04 01|03
63 |4 |( |6 |01/03|04/19/2 (3 |4 |5 |01 0,2 0,2
7117 3 |4 |5 |031(0201|20(2 |4 |5 |6 (0,205 |01
82 |4 |5 |6 0401(03|{22/0 (2 |4 |6 |01/03 04
90 2 |4 |6 |01(02 02221 [0 |1 |2 |03 02|01
10/-1 (O 1 |2 (02 105(01,23|-2 [0 |2 |4 |04 10103
112 ([0 (2 |4 (01103 |04(24|3 4 |5 |6 (0102 0,2
123 (4 |5 (6 |031]0,2 01251 |3 |4 |5 |0,21(05 |01
13/1 |3 (4 |5 |04 /01|03

3ananue 14. 3BecTHO, UTO CpeaHUIN pacxoa yaoOpeHuit Ha 1 ra mamHu co-
CTaBJISIET & KT, CPEIHEE KBAAPATUUECKOE OTKIOHEHUE COCTABIISIET o KI. Cunras pac-
X0J1 yIOOpEHHI HOPMAJIBHO pacipe/ieICHHON CITydaiiHOW BETUYMHOM, HAlTUTE:
a) TUIOTHOCTb BEPOSITHOCTH M (PYHKIIUIO pacrpeieieHus pacxoaa yaoopenuii Ha 1
ra namrHu;
0) BEpOSITHOCTb TOTO, YTO pacxoi yAoOpeHui Ha | ra maiHu COCTaBUT HE MEHEe
C Kr ¥ He Oouee d KT;
B) MHTEPBaJI, CAMMETPUYHBIN OTHOCUTEIBHO CPEAHEr0 3HAYEHUSI, B KOTOPBIN BHO-
cuMasl J103a y100peHuit monagaaet ¢ BeposiTHOCTHIO 0,95.




a o c d m a o c d m
Bap. Bap.

1 80 4 75 85 | 805 | 14 85 4 75 95 | 8,55
2 80 5 74 86 | 8,10 | 15 85 5 74 96 | 8,60
3 80 6 73 87 |8,15| 16 85 6 73 97 | 8,65
4 80 7 72 88 | 8,20 | 17 85 7 72 98 | 8,70
5 80 8 71 89 | 825 | 18 85 8 71 99 | 8,75
6 75 4 70 80 | 755 | 19 65 4 55 75 | 6,55
7 75 5 69 81 | 760 | 20 65 5 54 76 | 6,60
8 75 6 68 82 | 765 | 21 65 6 53 77 | 6,65
9 75 7 67 83 | 7,70 | 22 65 7 52 78 | 6,70
10 75 8 66 84 | 7,75 | 23 65 8 51 79 | 6,75
11 70 4 65 75 | 705 | 24 90 4 80 | 100 | 9,05
12 70 5 64 76 | 7,10 | 25 90 5 79 | 101 | 9,10
13 70 6 63 77 | 7,15




MUHUCTEPCTBO CEJILCKOI'O XO3SIICTBA
POCCUICKON ®EJEPALIN

dhenepaabHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
yUpeKACHUE BBICIIIETO 00pa30BaHUs
«IIeH3eHCKHM rOCyJapCTBEHHBIN arpPAPHBIA YHUBEPCUTET

Kadenpa «@usuxa u mamemamuxay

HauMeHoBanue Kageopuvl

KOMILIEKT 3AJAHUH 1JIA BBINIOJTHEHUA
KOHTPOJIbBHBIX PABOT

KOI[I)I KOHTPOJIUPYCMBIX HHAUKATOPOB JOCTHKCHHUA KOMIICTCHIINU

HH-lOHK-l — ACEMOHCTPUPYET 3HAHNEC OCHOBHLIX 3daKOHOB MATCMATHUYCCKUX U CCTCCTBCHHBIX
HayK, HCO6XOIII/IMI)IX JJI1 pCIICHW A TUIIOBBIX 3a1a4 HpO(l)CCCHOHaHLHOﬁ JACATCIIBHOCTH

(OYHAS, 3AOYHASA ®OPMA OBYYEHUA)

ITo mucimmmae «MATEMATHUKA»

HaumeHoeaHue OMCMM}’L"IMHbl




Kontpoabnas padora Ne 1

Bapuanr 1
1. HalinuTe mpou3BeICHUE MATPHI]

2 5 1 2 -3
A= , B=
31 4 3 1
2. Pemmnte cuctemy ypaBHeHuit metonoMm ["aycca

—2X; —5X, +2X; =6

3X, +2X5 =1
2 4 3
3. Beruncnure onpenenurens | 1 3 1
-2 3 2

4. Haitnure ypaBHeHue u ninuny menuansl CM B TpeyronsHuke ABC,
eci A(3;5), B(-3;3), C(5;-8).
Bapuant 2
1. Haigure npon3BeneHUE MaTpULL

5 3 71 -2
A= B=
2 1 1 3 1
2. Pemuth cuctemy ypaBHeHUN MeTogoMm ['aycca:
X+ X, +2X% =-1

2%, — X, +2X; =4

2 4 3
3. Beruncnure onpenenurens | 1 3 1
-2 3 2

4. CocTaBUTh YpaBHEHHE MPSMOU, MPOXOsIeit uepes Touky A(-1;2) ma-
pamtenbHo npsimoit BC, eciiu B(3;-1), C(0;4).

Bapuant 3
1. HalinuTe mpou3BEICHUE MATPHI]

3 -5 2 1 5
A= , B=
[—3 1] (4 -3 1]

2. Pemmuth cuctemy ypaBHeHwuit mo popmynam Kpamepa u metonom ["aycca:



X, +X, —2X; =6
2%, +3X, — X3 =16
SX, +2X, + X3 =16

2 4 3
3. Beruncnute onpenenurens | 1 3 1
-2 3 2

4. CocTaBUTh ypaBHEHHUE MEPIICHANKYIISIPA, BOCCTAHOBIEHHOTO U3 TOYKHU
A otpeska AB, eciiu A(-4;2) u B(3;-1).

Kontpoabnas padora Ne 2

Bapuanr 1
o 3x*-2
1. Haiigure mpegen lim — -
X X" +3X+4

2. Haitaure nponsBoayto GyHKIMK Y =/ 2+ 4e*
3. Haiimure skcTpeMyMbl GYHKIMHU Y = —2X° —3x? +3.

dx
Jax+3°

o COS X
5. Haiigure unaTerpan J'— dx.

sin?x—16

4. Halinure nHTETpan J.

3
6. Beruucnure unrerpan I(5X4 +3x% + 2)dx
2

7. Haiiyure 1actasie mponssoausie Gpyuxuun Z = IN(2x% —3xy)

8. Haligure yacTHOE pelieHue ypaBHeHus Y' + x2y =0, y(0)=1.
Bapuant 2
1+ 4x —x*

1. Haiinute npenen lim > e
xo0 x4+ 3x° + 2x

2. HaiiauTe npousBoanyto pykuuu y = e2*(x? + cos3x)
3. Haiigure skctpemymbl QyHkimu y = 4x3 + 9x2 + 6x — 1

4. HaiimuTe nHTErpal ICOS 3xdx.
2
5. Haiigure uaTerpan _[ 3xe* dx.

3
6. Beruucnure unrerpan I(xz +4x —1)dx
1



7. HaitTi yacTHbIE TPOU3BOAHBIE QYHKINH Z = \/ 4x%y —3x+3

8. Haiinure yactHoe pemenne ypapuenus Y + yCcosx =0, y(0)=1.
Bapuanr 3

5 3% +2X+9
1. Haiimute mpeaen lim —— .
Xx—0 2X° —X+4

2. Haiiymte nponsBoanyto GyHKIEHE Y = X° Sin 5X
3. Haiiaure sxcTpeMyMbl QyHKIHHA Y = X° — 9x? +15X — 3.

4. Haliure uHTerpai J. e *dx.

JInx+2

5. Haiimute uHTErpat j —dx
X

4
6. Beraucnure uaTETpa _[(3X2 —6X +5)dx
0

7. Haifi yactHble npousBoxsbie GyHkumn Z =Xy +2XIny +3

8. Halimure yacTHOE penienue ypaBHeHus Yy + x? =0, y(0)=1.

KonTpoabnas padora Ne 3

Bapuanr 1
1. BeposSTHOCTh yCTaHOBJIEHUS] YCTOWYUBOIO CHEXHOTO MOKPOBA C OKTAOPS
paBHa 0,1. Onpenenure BEpOSITHOCTh TOTO, UTO B OJIMIKAMIIIKE TPU T'OJ1a B 3TON MECT-
HOCTH YCTOWYMBBIA CHEXHBIN MOKPOB HE YCTAHOBUTCS C OKTSAOpS HU pa3y. Y cTaHo-
BUTCS OJIMH pa3?
2. BexoxkecTs ceMsaH coctaBisieT 85%. KakoBa BEpOSITHOCTB TOTO, YTO M3
1000 cemsiH B30iiayT He MeHee 840 cemsan? KakoBo Hanbosee BEpOsITHOE UUCIIO B30-
MISIIINX CEMSIH?
3. Cnyuaitnas BeanunHa X 3a1aHa PSIOM pacIipeIeIICHUS
Xi -6 8 9 10
Pi 01 (01 |06 |02
Haiitu 1) M(X); 2)D(X).
4. Macca moa saBiseTCs CIIy4alHOM BEJIMYMHOM, pacpeIesICHHON O HOp-
MaJIbHOMY 3aKOHY CO CPEIHHUM 3HaueHueMm 150 T u cpeaHuM KBagpaTUYECKUM OT-
ki1oHeHreM 20 r. Haiitu BeposSTHOCTh TOT0, YTO Macca HayTa/l B3ATOro 11o/1a OyJieT B rpe-
nenax ot 130 r go 180 T.

Bapuant 2



1. B Memike cMmemianbl HUTH, cpelrd KoTopbix 30% Oenbix, a ocTalbHbIE
KpacHble. Onpenenure BeposiTHOCTh TOrO, YTO BBIHYTHIE HAyJauy JBE HUTH OKa-
KYTCSI Pa3HBIX I[BETOB.

2. BeposiTHOCTB MOsIBIIEHUSI OpaKOBAaHHOM J1eTalu, N3TOTOBICHHON Ha JAaH-
HOM cTaHke, paBHa 0,15. Halitu BeposiTHOCTH TOTO, 4TO M3 500 ciydailHO OTO-
OpaHHBIX JeTaneil okaxxkercs He MeHee 60 u He Oosiee 75 OpakoBaHHBIX?

3. CayuaiiHast BenrurHa X 33/1aHa PSIIOM PaCIIpEACTICHHUS:

Xi -5 -4 -2 3
pi 01 |05 |02 |02

Haittu 1) M(X); 2) D(X).

4. Hopma BeiceBa cemsiH Ha 1 ra 200 kr. @akTiyueckuii pacxoj] ceMsiH Ha 1 ra pac-
NPEJIESIEH 110 HOPMAJIbBHOMY 3aKOHY CO CPEJHUM KBaJPATHYECKUM OTKJIIOHEHHEM 10 Kr.
Haiiti BEpOATHOCTB TOTO, YTO PACXOJ] CEMSIH OTKJIIOHUTCSI OT HOPMBI 110 a0COJIFOTHOM Be-
JIMYrHE He Ooree, ueM Ha 15 Kr.

Bapuant 3

1. B xopoOke HaxonaTcs 4 KpacHbIX U 6 3eNeHbIX KapaHjaiiei. 13 nee ciy-
yaiiHO BbInanu 3 kapanjama. KakoBa BEpOATHOCTh TOTO, UTO JBAa U3 HUX Kpac-
HbIE?

2. IIpu BeICa)XKMBAaHUM paccajbl IOMUIOPOB TOJIbKO 80% pacTeHHl NpHKH-
Baercs. HaliTu BEpOSATHOCTH TOrO, YTO U3 7 MOCAKEHHBIX KYCTOB MPHUKHUBETCS
a) 5 KycToB; 6) HE MeHee 5 KyCTOB.

3. Cayyaiinast BesmauHa X 3a/1aHa PSZIOM pacIipeielieHusI.

Xi -6 -3 2 1
Pi 03 |03 |02 |02

Haritu 1) M(X); 2) D(X).

4. ITyrem B3sTHSI IPOO YCTAHOBJIEHO, UTO TIOTEPU 3€pHA MPH YOOPKE pacrpeieieHbl
I10 HOPMAJILHOMY 3aKOHY U COCTaBHIIU B cpeaHeM 4 r Ha 1m2.Cpe/iHee KBaIpaTuaecKoe OT-
KJIOHEeHHE paBHO 1,5 T. OnpenenuTs BEpOSITHOCTh TOTO, UTO TOTEPH COCTABAT He Ooiee 3,9
T.




MMHHCTEPCTBO CEJIbCKOI'O XO3CTBA
POCCHUMCKOM ®EJEPAIINU
denepalibHOE TOCYJAPCTBEHHOE OI0JIKETHOE 00pa30BaTEIbLHOE
yUpeKACHUE BBICILIETO 00pa30BaHUs
«IleH3eHCKni TOCYJapCTBEHHBINA arpapHbld YHUBEPCUTET

Kadenpa «@usuxa u mamemamuray

HaumeHoBaHue Kageopsl

®OHJI TECTOBBIX 3AJIAHUM

KOI[I)I KOHTPOJIHUPYCMBIX HHAUKATOPOB JOCTHKCHUA KOMIICTCHIINU

HH-lOHK-l — ACMOHCTPUPYET 3HAHNEC OCHOBHLIX 3dKOHOB MATCMATHUYCCKUX U CCTCCTBCHHBIX
HayK, HCO6XOIII/IMI)IX JJI1 pCIICHU A TUIIOBBIX 3a1a4 HpO(i)CCCPIOHEUII:HOfI JACATCIBHOCTHU

(OYHAS, 3AOYHASA ®OPMA OBYYEHUA)

ITo mucuummae «MATEMATHUKA»

HaumeHosaHue ()uClxjul’lJlMHbl




PA3JIEJI 1. JUHEHHAS AJITEBPA U AHAJINTUYECKASI TEOMET-
PUA

3AJAHME Ne 1 (svi6epume ooun eéapuarnm omeema)

EemA=[ 3 1 uB=(! 2| 10B-2A=..
2.0 0 3

BAPUAHTBI OTBETOB:

-5 0 4 4 5 4 -5 0
1 2 3 4
1P I B B
3AJIAHME Ne 2 (nanuwume omeem)
Brruucnure onpeaenurens

2 7
1 5
3AJJAHUE Ne 3 (sviboepume ooun eapuanm omeema)

5
A:(Z 1 4], a-lo
3 -2 1

3

Haiigute A-B.
BAPUAHTHI OTBETOB:

22
1) A-B=

)
2) A-B= 23)

16
3) A.B= 10 0 20

15 0 3

2 1 4
4) AB=|2 -2 1

5 0 3

3AJJAHUE Ne 4 (hanuwume omeem)

-9 0 3
5 4 9

3AJJAHUE Ne 5 (sviboepume ooun eapuanm omeema)

3 0 -4
OnpenenuTens MaTPUILLbI A—{ ] paBeH ...

1 -2 0
Anrebpandeckoe JOMOJHECHHE dJIEMEHTA @3, MATPHUIIBI 4—|3 4 _p|mnMeer
0 3 1
BUJI:

BAPUAHTBI OTBETOB:



y -3 -3

32 —

1) -9 0
) 1 OJJ
32 —

2) 3 -

-1 -3
=0 1

3)

) 1 OJJ
32 —
4) 3 -

3AJJAHMUE Ne 6 (ycmanosume coomeemcmeaue)

2x +x, =4
1772 . YcraHo-

CHCTeMa ypaBHeHI/If/'I pemacTCs 110 IIpaBuIIy KpaMepa:
4X1 + 5)C2 =6

BUTBb COOTBETCTBHUC MCIKAY €€ OIPCACIINTCIIIMU
A) A,
B) A,
Q) A
"N yucjiaMn
BAPUAHTBHI OTBETOB:
1)-4 2) 6 3) 14 4)2

3AJAHME Ne 7 (nanuwume omeem)
Paccrosane Mexay Toukamu A(L0) u B(-2,-4) pasno...

3AJIAHHME Ne 8 (nanuwume omeem)
Jlaner Toukn A=(5-8) u B =(-3;4). Torna opauHaTa cepeaMHB OTpe3ka AB
paBHa...

3AJJAHUE Ne 9 (sviboepume ooun sapuanm omeema)
YraoBoit koadduitmeHt npsmoit 6X +2y —5=0 pageH...

3AJJAHUE Ne 10 (svi6epume ooun sapuanm omeema)
YpaBHEHHE IPSIMOH, MapaliebHON Y = 2X —1, sBiseTcs. ..

BAPUAHTBI OTBETOB:
1) y=2x+3 2) y=-2x-1
3) y=—x+3 4) y=x-2

3AJJAHUE Ne 11 (svi6epume ooun sapuanm omeema)
[IpsiMass Ha KOOPJAWHATHOM TIOCKOCTH 3aaaHa ypaBHeHueM: Y —2 =0. Toraa rpa-

(UK 3TOM NpSIMOI UMEET BU/I. ..
BAPUAHTBI OTBETOB:



......................................

3AJJAHUE Ne 12 (nanuwume omeem)
Opaunata Touku nepecedeHus npssmMor 3X —2y +12 =0 ¢ ocero OV paBHa...

PA3EJI 2. MATEMATUYECKHWH AHAJIN3

3AJAHMUE Ne 13 (hanuwume omeem)
2

3unauenue npegena lim

dBHO...
x=»1 Xx=1 P

3AJJAHUE Ne 14 (nanuwume omeem)
3Havenue npenena lim — ol paBHO...
x—0 2x +4

3AJJAHUE Ne 15 (nanuwume omeem)

i _2x% —3x+1
peaen lim ————— paBeH...

X2 X+ X+4

3AJJAHUE Ne 16 (svibepume ooun sapuanm omeema)
Tpomssoanas pyrkmuu y =2x* + VX + 3 umMeer Bu. ..

BAPUAHTLI OTBETOB:
1 1
1)8x3+——+3 2) X3+ ——
) 2Jx ) Jx
3) 8x% 4= 4y 4x° L1

2/x 24/x

3AJJAHUE Ne 17 (svibepume ooun sapuanm omeema)

X
IIpon3BoHAss YaCTHOIO Y1 paBHa...
X —

BAPUAHTBI OTBETOB:



2x -1 1
2

" 1y
1 1

P 41
) X—1 ) (x—:l_)2

3AJJAHMUME Ne 18 (svi0epume ooun eapuanm omeema)
[Tpou3BoaHAs MPOU3BEIACHUS X€™ paBHa...

BAPUAHTBI OTBETOB:
1) ex‘l(e+ x2) 2) e*
3) e*(1-x) 4) e*(1+x)

3AJAHME Ne 19 (svi0epume ooun eapuanm omeema)
[Ipon3BoHAas IPOU3BEICHUS x*sin x paBHa...

BAPUAHTBI OTBETOB:
1) 4x° cosx 2) x3(sin X + xcosx)
3) x3(4sin x + xcos x) 4) x3(4sin x — xcos x)

3AJJAHME Ne 20 (svi0epume ooun eapuanm omeema)
[TpousBoanas ¢pyHkmu y =Ssin (X2 + 1) VMEET BUI. ..

BAPUAHTBI OTBETOB:
1) - 2xcos(x2 +1) 2) xcos(x2 +1)
3) cos(x2 +1) 4) 2xcos(x2 +1)

3AJJAHUE Ne 21 (nanuwume omeem)

IIpon3BoHas BTOPOTO Hopsiaka GpyHKun Y =€ B touke X = 0,2 paBHa ...

3AJJAHUE Ne 22 (gvib6epume ooun sapuanm omeema)
I'paduk ¢pynkunu y = f(x) n300paxkeH Ha PHUCYHKE.

vk
Yy

30°
X

"

Torma 3HaueHHEe MPOU3BOHOM 3TOM (DYHKIIMU B TOUKE X, PaBHO...



BAPUAHTBI OTBETOB:

1) —+/3 2)-?
58 02

3AJAHMUE Ne 23 (hanuwume omeem)
Ha pucynke nsobpaxen rpapux ¢yHkuun y = f(x), 3aJaHHON Ha HHTEpBaie

(-36).

Y4

o

F L IN SN

1
=
=]

e

Tor/a 9uciIo HHTEPBATIOB, Ha KOTOpBIX f'(X)< 0, paBHO...

3AJJAHUE Ne 24 (gvibepume ooun sapuanm omeema)
HaliguTe 4acTHyI0 NPOU3BOAHYIO Z, PYHKIIUU

z=In(xy+1)
BapI/IaHTI)I OTBCTOB:
y X
1) ; 2) ;
Xy +1 Xy +1
3) 1 ; 4) y+ X
Xy +1 Xy +1

3AJJAHUE Ne 25. (svi6epume ooun sapuanm omeema)
Halinure yacTHyIo IpoM3BOHYIO 2\, yHKIMK
2 2

z=e""
BapuaHThl OTBETOB:
1)2yeX ™’ ; 2) 2xeX
3) e 4) (2x+2y)eX

3AJJAHUE Ne 26 (svibepume ooun sapuanm omeema)

MHuoecTBO 1epBooOpa3HbIX s GyHKuu f (x) =3x? UMeeT BULL. ..
BAPUAHTBHI OTBETOB:

1) 6x+C 2) 3x3+C

3) x*+C 4) x*-Inx+C



3AJJAHMUME Ne 27 (svi0epume ooun eapuanm omeema)
MHuOKeCTBO TIepBO0Gpasnbix s Gpynkunn f(X)=sin 2x umeer Bux. ..

BAPMAHTBI OTBETOB:
1) —%c032x+c 2) %cost+C
3) 2cos2x+C 4) 2cosx+C

3AJAHME Ne 28 (ycmanosume coomeemcmasue)
YKaKUTE COOTBETCTBHE MEXKTYy HHTETPAJIOM U €r0 3HAYCHHUEM.

dx
A. j?
B. jsin xdx

dx
¢ I1+ NG

D. [x*dx
BAPUAHTBI OTBETOB:
1) arctgx + C 4) Injx|+C

2) cosx+C 5) —cosx+C
5

X
3) —+C
)5

3AJJAHMUME Ne 29 (svi0epume ooun eapuanm omeema)
MHuosxecTBo nepBooOpa3Hbix GpyHkiuu f (X) =e?* uMeer BHIL. ..

BAPUAHTBI OTBETOB:
1
1) 2e>* +C 2) Ee2x+c:
2% 1 2x
3) e +C 4) — Ee +C
3AJJAHUE Ne 30 (svibepume ooun sapuanm omeema)
V14 2In x
B HeompenenmeHHOM WHTETpasie I—dx BBEJICHA HOBas IepeMEHHas
X
t =1+ 2In X. Torna unterpan npuEEMaeT BUI. ..
BAPUAHTBI OTBETOB:
1) 2[tdt 2) [tdt

3) 2]% 4) %jx/fdt



3AJJAHUE Ne 31 (gvibepume HeckonibKo 8apuanmos omeemos)

[TepBo0Opa3HbIMU PYHKIMU Y = e gpnsroTcs. ..
BAPUAHTBI OTBETOB:
14
1) -3 2) — et
3
l 1-3x 1-3x
3) — ée +5 4) e

3AJJAHME Ne 32 (svi0epume neckonivbko 8apuanmos omeemos)

[TepBoOOpa3HBIMU PYHKIIMU Y = SABJISIFOTCA. . .
BAPUAHTBHI OTBETOB:
2
1) 2In)2x + 1 -17 ) —— %
) 2infx+d : (2x+1)°
1 1
3)Eln\2x+ﬂ+6 4)Eln\2x+ﬂ

3AJJAHUE Ne 33 (nanuwume omeem)

1
OnpeneeHHbIA NHTETPAIT _.‘(6X2 —4X + 1)dx paBEH. ..
0

3AJJAHMUE Ne 34 (svi0epume ooun eapuanm omeema)
[Imomaab KpUBOJIMHENHOW Tpaneuuu D

3

A

0

b ¥

paBHa...
BAPUAHTBI OTBETOB:

10 8
1) — 2) -
)3 )3



3)3 4)%

3AJJAHME Ne 35 (svi0epume ooun eapuanm omeema)
Inomans GUTYpEl, OrpaHUUYEHHOH mapabomoil Yy =1—X* u npsaMoit X+ y =1:

BBIYHCIIAECTCS C IIOMOILBIO UHTErpaa. ..
BAPUAHTLI OTBETOB:
1

1) }(x2 —~ x)dx 2) j(x2 ~1+ x)dx

3) i(x—xz)dx 4) IO(l—x—xz)dx

0

3AJJAHUE Ne 36 (svibepume ooun sapuanm omeema)
[Tnomans Gurypel, OrpaHUYEHHON HA PUCYHKE,

V4 y=x’+1
0 1 x
OIpCACIIACTCA MHTCTPAJIOM. ..
BAPUAHTBI OTBETOB:
1 2
1) I(l—xz)dx 2) j(l—xz)dx
0 0
1
3) }(x2 +1)1x 4) jO(Z - xz)dx
0

3AJJAHUE Ne 37 (ycmanosume coomsemcmaue)
YcTaHOBUTE COOTBETCTBHE MEXKIY 3aIllITPUXOBAHHBIMHU (DUTYpaMHU M OIPEICIICH-
HBIMHU UHTETPaIaMH, KOTOPBIE BHIPAXKAIOT TUIOIAAb 3TUX QUTYP.



A
) ¥
y
1. 2.
0 2 \'> L >
0 % X
Y’ \ y_ A
/3
I
3. 4. :
I
- ;l/=!/(-"); -
0 2 X 0 2 X
BAPUAHTHBI OTBETOB:
V2 J2
&) T2~ 1(x)ox B) [(2- g0)ix
0

C) T f (x)dx D) T(\/E - f(x))dx

E) [g(x)dx F) E(\/E —~ g(x))dx

0

PA3JIEJI 3. TEOPUSI BEPOATHOCTEM

3AJJAHUE Ne 38 (nanuwume omeem)
BeposiTHOCTh TOCTOBEPHOTO COOBITHSI paBHa. ..

3AJJAHUE Ne 39 (nanuwume omeem)
UrpanbHas KocTh OpocaeTcst ouH pa3. Torjaa BEpOSATHOCTh TOTO, UTO Ha BEPXHEH
I'PaHU MOSIBUTCS 5 OUKOB paBHA. ..

3AJIAHHME Ne 40 (ranuwume omeem)
UrpanbHas kocTh OpocaeTcsi ouH pa3. Torjga BEpOSATHOCTh TOTO, UTO HA BEPXHEH
TPaHU BBINAJET HE MEHEE TPEX OUKOB, PaBHA. ..

3AJIAHHME Ne 41 (hanuwume omeem)



JIBa cTpesika Mpou3BOJAT MO OJHOMY BBICTpelNy. BeposTHOCTH monanaHus B Li€Nb
JUIsl IEPBOTO U BTOpPOro cTpenkoB paBHbl 0,6 u 0,3 coorBeTcTBeHHO. Toraa BeposT-
HOCTb TOT'0, YTO B LI€JIb ITONANYT 00a CTpeJKa, paBHaA. ..

3AJIAHHME Ne 42 (hanuwume omeem)

JIBa cTpeiyika MpoU3BOIAT MO OJHOMY BBICTpENy. BeposTHOCTH nmonaiaHus B LETb
JUISL TIEPBOTO U BTOPOTo cTpenkoB paBHbl 0,8 u 0,75 coorBercTBeHHO. Torna Bepo-
ATHOCTb TOTO, YTO LIeJIb OyJIeT MOpa)keHa, paBHa. ..

3AJJAHME Ne 43 (hanuwume omeem)

B ypHe HaxomuTcs 2 6enblif U 3 4epHBIX mapa. M3 ypHBI ToOYepeHO M3BICKAIOT
JIBa II1apa, HO TMOCJIe TIEPBOTO M3BJICUCHHUS IIIap BO3BPAIASTCS B YpHY, U IIAphl B
ypHE niepeMenBaioTcs. Torma BeposaTHOCTh TOTO, yTo 00a 1apa 6emnbie, paBHa. . .

3AJJAHUE Ne 44 (nanuwume omeem)
B ypHe Haxonutcsa 3 OenbiX U 2 yepHbIX mapa. M3 ypHbI OOYEPETHO BHIHUMAIOT
nBa mapa. Torjaa BEpoATHOCTh TOr0, YTO 00a 11apa Oebie paBHa. ..

3AJJAHUE Ne 45 (ycmanosume coomsemcmaue)

A, B, C — mnomapHO He3aBHCHMBIC cOObITHS. Vx BepostHocTH: p(A)=0,4,
p(B):0,8, p(C):O,3. YKaXuTe COOTBETCTBHE MEXKIY COOBITHSIMU U UX BEPOSIT-
HOCTSIMU:

1. A-B

2. A-C

3.B-C

4. A-B-C

BAPUAHTHI OTBETOB:

A) 1,5 B) 0,32
C) 0,12 D) 0,24
E) 0,096

3AJJAHUE Ne 46 (nanuwume omeem)
Ilycte X — nuckpeTHas ciiydalHas BEJIMYMHA, 3aJaHHAs 3aKOHOM paclpeiesieHUs

BEPOSTHOCTEH:
X -1 3
p 0,4 0,6

Toraa MaTremaTH4eCKOe OKUTAHUE ITOM CIIy4alHOW BEJIUYMHBI PABHO. ..

3AJIAHHME Ne 47 (nanuwume omeem)
JlaH 3aKOH pacnpeneneHusi BEpOATHOCTENW TUCKPETHOM CIIy4YailHOM BEJIMYUHBI X:
X 1 2 3 4
P 0,2 0,3 0,4 a




Torz:a 3HA4YCHUC d PABHO...

3AJIAHME Ne 48 (nanuwume omeem)

JluckpeTHas cimydaiiHasg BeauMuMHA X, 3a7aHa 3aKOHOM paCIpeleeHUs BEPOSITHO-
CTCH:

X -1 0 3

p 0,1 0,3 0,6

Torma mareMaTu4ecKkoe OKUIAAHUE ATOW CIIy4alHOM BEJIMYMHBI PAaBHO. ..

3AJJAHUE Ne 49 (hanuwume omeem)
HenpepriBHas cinydaitHas BennduHa X 3a7aHa MJIOTHOCTHIO PaCIIPEICICHUs BEPO-
( ) 1 (x-4)
ataocreir f(X)=——e 18
N2

. Torma mMaremaTHyecKoe OXHUJAHUE ATON HOp-

MaJIbHO PacCIpeAEIeHHON CIIy4YalHOM BEJIMYMHBI PaBHO. . .

3AJJAHMUE Ne 50 (ranuwume omeem)
HenpepoiBHast ciydaiinas BennunHa X 3ajjaHa TUIOTHOCTBIO pacmpe/ielieHUs] BEpo-

_(x—4)2
e 18

. Torga cpenHee KBagpaTHue€CKOe OTKIOHEHUE ITOU

atHocTel f(X)= L
32z

HOPMAaJIbHO PACIPEIEICHHON CITy9aiiHOW BEJIUYUHBI PABHO. ..



6. METOANYECKHUE MATEPHAJIBI, OITPEJAEJAIOIINE
MMPOLEAYPBI OLIEHUBAHWSI 3SHAHUM, YMEHUI, HABBIKOB 1
(MJIN) OIBITA JEATEJIBHOCTHU, XAPAKTEPU3YIOILIUX 3TAIIbI
®OPMHPOBAHUSI KOMIIETEHIIAM

OueHnBaHKe 3HAHUI, YMEHHUI U HAaBBIKOB IIPOBOJUTCS C LIEJIBIO OMPEIEICHUS
ypOBHsI C(hOPMHUPOBAHHOCTH WHIUKATOPA JOCTIKCHUS KoMmmeTeHIun (M-lomk-1 )
[0 PErjlaMeHTaM TEKYILEr0 KOHTPOJISI yCIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTa-
LUH.

3agaHus IS TEKYLIEro KOHTPOJIA U MPOBEICHHS TPOMEXKYTOYHOM aTTecTa-
LMY HAMNPABJIEHBI HA OLICHUBAHUE:

1) ypoBHSI OCBOCHHSI TEOPETUUECKHUX TOHSITHM, HAYYHBIX OCHOB Ipodeccuo-
HaJIbHOM JEATENIbHOCTH;

2) cTeneHu roOTOBHOCTHA OOYYarOIIErocsi IPUMEHSTh TEOPETHUECKUE 3HAHUS U
po(eCcCHOHATBHO 3HAYUMYI0 UH()OPMALHIO;

3) chopMUPOBAaHHOCTH KOTHUTUBHBIX JIECKPUIITOPOB, 3HAYMMBIX JISI MPO-
(dhecCHOHAIBHOM JIESITeIIbHOCTH.

[Iponenypa oueHMBaHNS 3HAHWUN, YMEHUM, HABBIKOB, HHIUBUIYAJIBHBIX CIIO-
COOHOCTEN CTYJAEHTOB OCYIIECTBIIAETCS C OMOILBIO KOHTPOJIBHBIX MEPONPUITHH,
pa3IUYHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN U OLIEHOYHBIX CPEJCTB, IPUBEACHHBIX B
nacropte (HoH/a OIEHOYHBIX CpeACTB (Tadm. 2.1).

J11s1 OlleHUBaHUS PE3yJIbTATOB OCBOCHHS KOMIICTCHIIUI B BUIC 3HAHMIA (BOC-
MPOU3BOIUTH U OOBSICHATH YU4eOHBIN MaTepuan ¢ TpeOyeMoil CTeNneHbI0 Hay4YHOI
TOYHOCTH U TIOJTHOTHI) UCIIOJIB3YIOTCS CIIEIYIOIINE KOHTPOIbHBIE MEPOIPUSATHUS:

1. TectupoBanue;

2. 3a4€T C OICHKOM;

JIiist OlIeHUBaHUsI pe3yJIbTAaTOB OCBOCHUSI KOMIICTEHIIMI B BUIe YMeHmii (pe-
iaTh TUIIWYHBIE 33]1a4M Ha OCHOBE BOCHPOM3BEACHHS CTaHJAPTHBIX aJITOPUTMOB
pelieHrs ) U BJaaJieHui (penaTh YCI0KHEHHBIC 3a/]Ja4i Ha OCHOBE MPUOOPETEHHBIX
3HaHUW, YMEHUW U HABBIKOB, C UX MPUMEHEHHEM B HECTAHAAPTHBIX CHUTYaIUSX,
bopmupyeTcs B IpoLecce MOJIyYeHUs OIbITa I€SITeIbHOCTH ) UCTIOIb3YIOTCS CIEAY-
IOLLME KOHTPOJIbHBIE MEPOITPUSATHSL:

1.DOk3ameH;

2. PacuetHo-rpaduueckas padoTa.

3. KontposbHbie pabOTHI.

4. TectupoBaHue.



6.1 Ilpoueaypa u KpuTepuu OLEHKH YMEHMI PH BbINOJIHEHUH
pacueTHO-rpaduyeckoii padorsl (ouHast GopMa 00yueHH)

PabGouas nporpamma qucuMIUIMHBL «MaTeMaThka» MNpeanoiaraeT BbIIOIHE-
HUE OJIHOM pacueTHO-rpaduyeckoit padotsl (nanee —PI'P).

PI'P nampaBiena Ha perieHue U OTpaOOTKYy YMEHHH M HaBBIKOB PEIICHUS
MPAKTUIECKUX 3aJ1a4 110 00paboTKe pe3yabTaTOB dKCIepuMeHTa: (M-1omk-1).

B o0s13anHOCTH MpernoaaBaTesi BXOJUT OKa3aHUE METOANYECKOM MOMOIIU U
KOHCYJIbTUpOBaHue oOydarommuxcsa. PI'P npeacrasnsieTcss oOyyaromuMesi B TUCh-
MEHHOU (popMe Ha pelieH3UPOBAHKE BEYILIEMY MPEIOAaBaTENI0 YePe3 IEKTPOHHO-
00Oy4aroNIyto cpely YHUBEPCUTETA.

PI'P BeImoniHsAETCS 00YYAIOMIMMCS CAMOCTOSITEILHO, TPU BOSHUKHOBEHHH 3a-
TPYJHEHUN OOYyYaroNIMICsS MOXKET AMCTAHIIMOHHO MOJYYUTh MUCHMEHHYIO KOH-
CYJIBTAIIUIO B 3JIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIbHON Cpelie YHUBEPCH-
T€Ta, 0TOCIAB COOTBETCTBYIOIIMI BOMPOC HA MOYTY BEYIIEMY MPENOJABATEIIIO UIH
MOJIYYUTh KOHTAKTHYIO KOHCYJIBTALIMIO B 3apaHee Ha3HAUYEHHOE BpeMsI 10 paciuca-
HUIO, COCTaBJIECHHOMY COOTBETCTBYIOIIEH Kadeapoi u pa3MeleHHol Ha nHpopMma-
IIUOHHOM CTEHJIC.

Benymuii npenojiaBaTenb OTCIEKHUBACT B AJIEKTPOHHON WMH(POpPMAIIMOHHO-
o0pa3oBaTEILHOM Cpe/ie YHUBEPCUTETA CTENEHb BBIMOJHEHUS oOy4datomumcs: PI'P
U TIpU €€ 3aBEPIICHUU TOTOBUT PELICH3UIO. B MpeacTaBieHHON pelieH3uH, OH WU
3aCUUTHIBAET PabOTy MPU OTCYTCTBUM 3HAYUMBIX OIIUOOK, JIMOO OTHPABIISET €€ Ha
TO0paboTKYy.

[Tocne HeoOxonuMon 10pabOTKU 3aMEUaHU ClIeNIaHHBIX MpernoaBaTeIeM B
peleH3un, 00yJaromuics 00s3aH UCTIPABUTh 3aMEYaHMsl, a MPENoaBaTeNb BbIOJ-
HUTh OBTOPHYIO PELEH3UIO C YUETOM CAEIAHHBIX paHee 3ameyanuid. He qomycka-
ercs BoinmojHeHue PI'P 3aHOBO, Bce HEOOXOIUMBbIE UCTIPABJICHUS JEIAl0TCs HEIo-
CPEACTBEHHO B MPEJICTaBICHHON padoTe B BUEC padOT HaJ OIIMOKAMH.

Benyiuii npenogasaresib Bo BpeMsi 3a4€Ta BIIpaBe 3a/1aTh HECKOJIBKO BOIPO-
COB 00yyUaroIeMycsi 0 METOJUKE U OPSAJKY pacueToB, npuBeAeHHbIX B PI'P, ¢ 1e-
JIbI0 TPOBEPKU CTETEHU OCBOCHUS OOYUYarONIMMCS YMEHUW U HABBIKOB PEIICHUS
MPAKTUYECKUX 3a]1a4.

[Ipu olieHKE BBITTOJIHEHHOM pabOThI TPENOAaBaTEb YYUTHIBACT MOJIHOTY pac-
KPBITUS TEOPETHYECKUX BOMPOCOB, a TAK)KE METOAUKY U TOYHOCTh PEUICHUS MPaK-
TUYECKUX 3aJJaHUM, aKKYPaTHOCTb BBITIOJIHEHHSI TpauIeCcKOil 4acTh, COOTBETCTBUE
ee TpeboBanusm ECKJI.

Kpurepun ouenku Boinonnenus PI'P:

- COOTBETCTBHE PAaOOTHI 3a1aHUIO;

- TOYHOCTh BOCTIPOM3BEICHUs y4eOHOTO MaTepuasa (BOCIIPOU3BEICHUE Tep-
MUHOB, aJITOPUTMOB, METOAUK, MTPaBUI, (DAKTOB U T.I1.);

- IPaBUJILHOE UCTIOJIb30BAHUE AJITOPUTMA BBITIOJIHEHUS IEUCTBUN (METOIUKH,
TEXHOJIOTUH U T.1.);

- JIOTUKA PaCCYXJICHUM;



- HEOPAMHAPHOCTh MOJIX0JIa K PEIICHUIO.

PI'P coctouT 13 pemieHust 1ByX 3agad o oOpabOTKe pe3ybTaTOB IKCIEPH-
MEHTAJIBHBIX HCCIIEIOBAHUM. Pelenne 3a1ad JOJDKHO COAepKaTh, KpOME pacuér-
HOM 4acTHU, KOMMEHTApHUH U BBIBOJIBI KO BCEM MPUBOJIUMBIM pacueTaM. B komMmeH-
TApUSIX JOJKHBI COJIEPIKATHCA HE TOJIBKO OIMMMCAHKUSI METOAUKHU PAacuye€TOB, HO U HH-
TEepIpeTanys NOJIYUYECHHBIX PE3YJIbTATOB.

JIJ1st HarJSITHOCTH BBIBOJIOB M 00OOIIEHUH MOYKHO MPUBECTH Tpaduku, 1ua-
rpaMMBbl U CXEMBI.

B xoH1e paboThl HaJI0 MPUBECTH CIUCOK MCIIOJIb30BAaHHBIX HCTOYHUKOB JIH-
tepatypsl. M3noxenne Tekcra PI'P 1okHO OBITH TOTMYHBIM, SICHBIM, TAKOHUYHBIM
1 000CHOBaHHBIM. PacyeThl OTHOCUTEIBHBIX MMOKa3aTeNIeH 11eJ1ecC000pa3HO BBIMOJI-
HSTBH C TOUHOCTHIO He HIke 0,01.

BrinmosmHeHHas KOHTpoJIbHas paboTa OIICHUBACTCS: «3aUTEHO» WU «HE 3a-
YTEHOY.

«3a4TeHo» — B cllydae €clii pacueTHo-rpaduueckast paboTa BHINOJHEHA B CO-
OTBETCTBHUH C TPEOOBAHUSIMU YKAa3aHHBIMU B METOJIMUECKUX yKazaHusX. [Ipu sTom
JIONYyCKAIOTCS HE 3HAUUTEIIbHBIC OTKJIOHEHUS U OLIMOKY B 11€JIOM HE BIUSIOIIUE Ha
pe3yIabTaThl IPOBEPOK CACTAHHBIX B KOHIIE PAOOTHI.

Conepxxanue PI'P BbImogHEeHHOM 00yYaromuMest JEMOHCTPUPYET JOCTATOYU-
HBIC 3HAHUSA U YMEHUA IO COOTBETCTBYIOIIETO UHIUKATOP TOCTHKEHUS KOMIIETECH-
1uu: (UJ1-lonk-1 ), mpuBeacHHBIC B Tabmuie 2.1 ®OCa.

«He3auTeHo» — B ciydae eciu pacueTHO-Tpaduueckas padboTa BBIIIOJIHEHA ¢
HapylIIeHUSIMA TPeOOBaHMH, YKa3aHHBIMU B METOAMYECKUX yKazaHusX. [Ipu sTom
JIONYIICHBI 3HAYNTEIIbHBIC OTKIOHCHHS OITMOKH, OTPUILIATEIIFHO BIUSIOIIUE HA pe-
3yJBTaThl IPOBEPOK B KOHIIE PAOOTHI.

Conepxxanue PI'P BeimmotHEHHON 00ydaroIuMes HE TTO3BOJISIET CACIaTh BbI-
BOJI O JOCTATOYHOCTH 3HAHUW U YMEHUU MO COOTBETCTBYIOIIETO HHAUKATOP AOCTH-
JKeHUsI KoMrieTeHIuu: (Ul-1lonk-1 ), puBeneHHbie B Tadauie 2.1 ®OCa.



6.2 Ilpoueaypa u KpuTepuu OLEHKH YMEHHI NP BbINOJIHEHUH
pacuéTHo-rpaduyeckoii padboTsl (3a0uHast Gopma 00yUeHUs)

Pacuérno-rpadmyeckas paboTa SBISICTCS CPEACTBOM IPOBEPKH TEOpETHYE-
CKUX 3HAHUU M YMEHUH NMPUMEHSATH MOJYICHHBIC 3HAHUS IS PEIICHUSI TTpaKTHYe-
CKHUX 3aJa4 OMPEEICHHOTO TUTIA IT0 CHOPMUPOBAHHOMY COOTBETCTBYIOIIETO WH]IU-
KaTop MOCTHXKCHUS KOMIETEHITH: (U]1-1onk-1), MpuBeneHHbIe B Tabmuie 2.1 ®OCa.

Pacuérno-rpaduyeckast COCTOUT U3 33]]a4M U IBYX BOMPOCOB. 3a/1aHKE BbIja-
€TCs KaXKI0MY CTYACHTY MHAUBUIYAIbHO, IO BapuaHTaM. PaboTa, BRIMOJTHEHHAS HE
B COOTBETCTBUU C 33J]JaHUEM, HE 3aUUTHIBACTCS.

[Tpu BBINONIHEHNH pacuETHO-TpadUYecKOr paboThl HEOOXOIUMO COOIIOIATH
CIICAYIOIIHE TIPaBUIA:

a) B paboTe JOKHBI OBITH MEPENUCaHbl YCIOBUS 3a/1a4l COOTBETCTBEHHO pe-
I1aeMOMY BapUaHTYy;,

0) BBITOJIHEHHE KX 101 paOOThI JJOHKHO COMIPOBOXKAATHCS KPATKUMH 00BbsICHE-
HUSIMH, HEOOXOUMBIMU 000CHOBAHUSMH, TTOAPOOHBIMHI BBIUHUCICHUSIMH,

B) ITPY BBIYMCIICHUH KKIO0H BEITMUYMHBI HY)KHO YKa3aTh, KaKasi BEJTMUYMNHA OTIpe-
JENSETCS;

T') pEIICHHE 3a/1a4d Ha10 IIPOU3BECTH CHavaja B 0011ieM Buje (hopmyibl B OyK-
BEHHBIX BBIPAKEHUSAX) U MOCJIE HEOOXOIUMBIX MPeoOpa3oBaHUM MOACTABISATH COOT-
BETCTBYIOIIUE YHCIIOBBIC 3HAUCHMUS;

1) HEOOXOJIMMO YKa3aTh Pa3MEPHOCTh KaK BCEX 3aJJaHHBIX B YCIOBHSIX 3a]la4d
BEJIMYMH, TaK U MOTyYEHHBIX PE3YJIbTATOB,

€) TpaduuecKuil MaTepuas KeJATeIbHO BBIMOIHITh HA MUJLTUMETPOBOM Oy-
Mmare;

) B KOHIIE pabOThl HEOOXOIUMO JIaTh TIEPEYECHb UCTIOIL30BAHHOM JIUTEPATYPHI,
MOJINUCATh €€ U yKa3aTh 1aTy OKOHYaHUs paOOTHI.

Bonbinyro moMorip B M3y4eHUH JUCITUTUTMHBI U BHITIOJTHCHUHA KOHTPOJIBHOH pa-
OOTBHI MOXKET OKa3aTh XOPOIINI KOHCIIEKT JIEKIUA, C OCHOBHBIMH TOJIOKEHUSMU HU3Y-
YaeMBIX TeM, KPATKHMH TTOSICHEHUSIMU TPpapUIECKIX TIOCTPOCHHIA U PEIICHUS 3a/1a4.

Ilepen BeImOTHEHHEM pACUETHO-TpadUUECKOM pabOThl KAKIYIO paccMaTpuBa-
EMYIO TEMY JKEJaTeIIbHO MTPOYHUTATh ABAXKIGL. [Ipu mepBoM nmpouTeHnn y4eOHUKa TITy-
OOKO U MOCJIeI0BATENILHO M3YYaeTCs BECh MaTepuall TeMbl. [ I[py mOBTOpHOM U3yYEHUH
TEMbI PEKOMEHIYETCS BECTH KOHCIIEKT, 3aIMChIBasi B HEM OCHOBHBIC TIOJIOKEHUS TEO-
UM U IOPSIJIOK pelieHust 3a/1a4. B KoHCTIeKTe Hajl0 yKa3aTh Ty YaCTh MOSICHUTEIHLHOTO
MaTepualia, KOTopas IIoXo COXpaHsIeTCs B MaMsITH U HY)KJIaeTCsl B 4aCTOM TTOBTOpE-
HUM.

N3nosxxenue Tekcta KOHTPOJILHOM PabOThI JOKHO OBITh IOTUYHBIM, SICHBIM, JIa-
KOHUYHBIM U 00OCHOBAHHBIM. PacueThl OTHOCHTENBHBIX MTOKA3aTeNeH 11e71eCO00pa3HO
BBITIOJIHATE C TOYHOCTRIO He Hibke 0,01.

PacuérHo-rpaduueckas BBITOIHACTCS 00yYarOMIUMCS CAaMOCTOSITEIBHO, MPU
BO3HUKHOBEHUHU 3aTPYJHEHUM OOYYAIOIIUNCA MOXET JAUCTAHIIMOHHO TOJYYUTh
MACHbMEHHYIO  KOHCYJIbTAIlMIO B  DJICKTPOHHOM  00pa3oBaTelIbHOM  cpelie



YHUBEPCUTETA, OTOCIAB COOTBETCTBYIOIIMI BOIIPOC HA TIOUTY BEAYIIEMY MPENoia-
BaTEJNIO WM MOJYyYNUTh KOHTAKTHYIO KOHCYJIBTAILIMIO B 3apaHee Ha3HAYEHHOE BPEMSI
110 PacIMCaHNI0, COCTaBICHHOMY COOTBETCTBYIONICH Kadeapoil U pa3MeIIeHHON Ha
UHGOPMAITMOHHOM CTEH/IE.

Jlo Hayaya ceccuu BEAyIUH MpernogaBaTelb MPOBEPSET BHIOTHEHHYIO pac-
yéTHO-Tpaduveckoil. B mpeacTaBieHHOM pelieH31H, OH WM JAOITyCKaeT 00yJarole-
rocs 10 3alUThl pabOThl MPU OTCYTCTBUU 3HAYUMBIX OIIMOOK, JINOO OTIPaBISET
pacuy€THO-TpaduuecKkyro paboTy Ha 10pabOTKy. 3alMUCh O JIOMYCKE UM HEOOXOIH-
MOCTH 10paOOTKH BHOCUTCA B JKypHAJl peTUCTpaIluu, XpaHsAIuiics Ha Kadepe.

[Tocne HeoOxonuMon 10pabOTKU 3aMEUaHU ClIeNTaHHBIX MpenojaBaTeIeM B
peleH3un, o0yyaromuics 00s13aH MOBTOPHO 3apErUCTPUPOBATH KOHTPOJIBHYIO pa-
00Ty B JiekaHaTe U Ha kKadeape, a NpernoaBaTeb BHINOIHUTH OBTOPHYIO PEICH-
3MI0 C YYETOM CHEJIaHHBIX paHee 3amedaHuil. He momyckaercs BBINOJTHEHUE KOH-
TPOJBHOU pabOTHI 3aHOBO, BCE HEOOXOAUMBIE MCIPABICHHS AETIAIOTCS HEMOCPe-
CTBEHHO B MPEJICTABICHHON KOHTPOJBHOU paboTe Ha OOpaTHON CTOPOHE JTUCTA WU
CHEIMAFHO OCTABJICHHBIX JJIS ATOTO MOJISX.

OOGyuaronuiicsi moJiy4aeT MPOBEPEHHYIO KOHTPOJIbHYIO paboTy Ha kadenpe
BMECTE C peIeH3MeH, U OHa XPAHUTCS y HEro 70 3a4éTa.

[Ipu onieHKE BBINMOJHEHHON KOHTPOJIBHOM pabOThI IPENoJaBaTelb YUUTHIBAET
MOJTHOTY PACKPBITHS TEOPETUYECKUX BOIIPOCOB, a TAKKE METOIAUKY U TOYHOCTH pe-
IICHUS] TPAKTUYECKUX 3aJaHUM, aKKypaTHOCTh BBITIOJHEHHUS TpadUyecKOr 4acTw,
cootBeTcTBHE ee TpeboBanusiM ECKJI.

Kputepuu onieHKH pabOTHI:

- COOTBETCTBUE Pa0OTHI 33JaHUIO;

- TOYHOCTb BOCIIPOU3BEACHUS YUYEOHOr0 Marepuaia (BOCIPOU3BEIEHUE Tep-
MHUHOB, aJITOPUTMOB, METOAMK, TIPABUII, (DAKTOB U T.I1.);

- MPaBUJILHOE UCITOJIb30BAHKE aJITOPUTMA BBITIOJIHEHUS JICHCTBHUM (METOANKH,
TEXHOJIOTUH U T.1.);

- JIOTUKA PacCyXIACHUN;

- HEOPJMHAPHOCTH MOAX0/1a K PEIICHUIO.

BrimonHeHHas paboTa OLIEHUBACTCS «3aUTEHO» WIIH «HE 3aYTCHOM.

«3auTeHo» — B ciyuae eciu Pacu€THo-rpadudeckas paboTa BBIIIOJIHEHA B CO-
OTBETCTBUU C TPEOOBAHUSIMHU YKa3aHHBIMU B METOAMUYECKUX yKa3zaHusxX. [Ipu sTom
JIOTIYCKAaIOTCS HE 3HAYUTENbHbIE OTKJIOHEHUS U OIIMOKU B 1I€JIOM HE BIUSIOIINE Ha
pe3yabTaThl IPOBEPOK CAENIaHHBIX B KOHILIE paboThl, B pe3yibTaTe coOece0BaHus
oOyJaroIuiicss IEMOHCTPUPYET AJOCTATOYHbIE 3HAHUS U YMEHHUSI 10 COOTBETCTBYIO-
IET0 HHAUKATOP JOCTHUKEHUSI KOMIIETeHITUH: (U]I-lonk-1 ), MPUBEJCHHBIC B TAOJIMIIE
2.1 ®OCa., u (nnn) yBepeHHO oTBe4aeT Ha Oosee yem 50% 3amaHHBIX eMy KOH-
TPOJILHBIX BOIIPOCOB, MPUBEICHHBIX B METOJUYECKUX PEKOMEHAITUSX IO BBITIOJTHE-
HUIO KOHTPOJIbHOW PaOOTHI.

«He3auteHo» — B cimyyae ecnu PacuéTHo-rpaduueckast paboTa BBIIIOJHEHA C
HapyIICHUSIMHA TpeOOBaHUH, YKa3aHHBIMU B METOJUYECKHX yKa3zaHusax. [Ipu 3Tom
JIOTIYIIEHbl 3HAYUTEIbHBIC OTKJIOHEHHWs OIIMOKU, OTPUIATENILHO BIMSIONIAE Ha



pe3ynbTaThl MPOBEPOK B KOHIIE pabOThI, B pe3yibTaTe colOeceqoBaHusl 00yyaro-
HIMICS TEMOHCTPUPYET HE JOCTATOYHBIC 3HAHUS U YMEHHSI IO COOTBETCTBYIOIIETO
WHIUKATOP MOCTIKEHHS KomneTeHIuu: (U-lonk-1 ), MpUBEACHHbBIE B Tabmuie 2.1
®OCa, u (W11) HE MOXKET OTBETUTH Ha Oonee ueM 50% 3a1aHHBIX €My KOHTPOJIb-
HBIX BOIIPOCOB, IPUBEACHHBIX B METOJIUUYECKUX PEKOMEHAAIUSAX IO BHITIOJHEHUIO
KOHTPOJIbHOM paOOTBHI.

[IpenogaBaTenp BIpaBe aHHYJIUPOBATH MPEACTABICHHYIO pacuéTHO-rpadu-
4eCcKylo paboty, coolmirB 00 3ToM Ha Kadeapy 1 Ha GhakyJIbTeT, €CJIM Ipu codece-
JIOBAaHUU YOEIUTCS, UTO CTYACHT BBINOJHUI KOHTPOJBHYIO pPabOTy HE CaMOCTOSs-
TEJIBHO.

BrinonnenHas u 3auteHHasi paboTa sIBJISETCS OCHOBaHUEM JJIs IOMycKa 00y-
YAOIIETOCS K 3a4ETY C OLICHKOM.

6.3 IIpoueaypa u KpUTEpPHU OLIEHKH YMEHHUH NMPH BHINMOJTHEHUH KOHTPOJILHOI
padoThI

KoHTposibHbIE paOOThl ABISIIOTCSA CPEACTBOM MPOBEPKH TEOPETHUECKUX 3HA-
HUI 1 YMEHUI IPUMEHSITh MTOJIyYE€HHbIE 3HAHUS JUIsl PEILICHUS IPAKTUUECKUX 3a/1a4
OIPEENIEHHOr0 TUMA MO CHOPMUPOBAHHOMY COOTBETCTBYIOLETO MHAMKATOP AO-
CTHOKeHHsT KomneTeHIuu: (U/-lonk-1 ), npuBeaeHHble B Tadmune 2.1 ®OCa. KoH-
TPOJIbHBIE PAOOTHI MPOBOJATCS BO BPEMs IPAKTUUECKUX ayTUTOPHBIX 3aHITHH U CO-
JIepIKaT 3alaHusl 10 ONPEEICHHOMY pa3einy AUCIUIIINHBIL.

Kpurepuu o1ieHKH BBINIOJHEHUS KOHTPOJIBHON PabOTHI:

- COOTBETCTBUE pabOTHI 33JaHHUIO;

- IPABUJIbHBIN BBIOOP U KUCIIOIB30BaHUE METO/IA PEUICHUS 3a1auH;

- JIOTMKA PaCCyX ICHHU;

- HEOPAMHAPHOCTH MOJIX0/1a K PELICHHUIO.

3HaHUS U YMEHUS CTYJEHTa OLEHUBAIOTCA MO 4-X OaJbHOW CHUCTEME: «OT-
JUYHO», «XOPOILO», «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBLHOY.

OneHka «OTJIMYHO» BBICTABIISIETCS, €CJIA NMPABUIIBHO BBINIOJHEHBI BCE 3a/1a-
HUSl, IPUCYTCTBYIOT HEOOXOAUMBIE TIOSCHEHHUS K PelIeHN0. JIOyCTUMBI BBIYUCIIN-
TeJIbHBIC OIMMOKH, OMUCKU (HEe OoJiee IBYX), HE BIUSIONINE Ha X0 perieHus. [Ipu
TOM BO3MOKHO MOJIy4€HHE HEBEPHOT'O OTBETA.

OneHka «XOpoIIO» BBICTABJISETCS, €CIU MPABWIBHO BBIIIOJIHEHBI HE MEHEE
75% 3amanuii, B HUX, BO3MOXHO, UMEIOTCSl MaJIO3HAYUTENIbHbIE OMMUOKHU (HE OoJiee
JIBYX), KOTOpPBIE NIPUBOJAT K HEBEPHOMY OTBETY.

OueHka «yJOBJIETBOPUTEIBHO» CTABUTCS, €CIU MPABUJIBHO BBIIIOJHEHBI HE
menee 50% 3aganuii. B HUX BO3MOXHBI OIIMOKH, MPONYCKH (He OoJiee ABYX), KOTO-
pbI€ HE OKa3aJM CYIIECTBEHHOI'O BJIMSHMS HA XOJ PELICHMs, HO IPUBEIU K HEBEP-
HOMY oTBeTy. OcTajbHbIe 3aJJaHUsl OTCYTCTBYIOT WJIM UMEIOT 3HAUMMbIE€ OIUUOKH B
peuieHun.



OrneHKa «HEYIOBICTBOPUTEIILHO» BBICTABIISACTCS, €CIIA MPABHILHO BBIMIOJI-
HeHbl MeHee 50% 3amanunii, OCTabHBIC 3a/IaHUsI INOO HE BBIMOIHEHBI, TM00 comep-
KaT CYIIECTBEHHBIC OIIMOKH.

Ecnu xonTpoipHAs paboTa OoleHEeHa «HEYIOBICTBOPUTEIHLHO», TO BO BHEA-
YIUTOPHBIC Yachl CTY/ICHTOM BBITIONHSETCS paboTa Ha/I OMMOKaMHU.

6.4 Ilpoueaypa u KpUTEPHHU OLIEHKH 3HAHUI U YMEHUIi IpH
NMPOMEKYTOUYHOM aTTecTaluu B Gopme IK3aMeHA

DK3aMeH MpecieyeT Uedb OLUECHUTh MOJYYEHHBIE TEOPETUUYECKUE 3HAHMS,
YMEHHE UHTETPUPOBATH MMOJTYYEHHBIE 3HAHUS U IPUMEHATH X K PEIICHUIO TPaKTH-
YEeCKUX 3aj]a4 M0 BUAAM JIEATEeIbHOCTH, OMpPENeIEHHBIMU OCHOBHOM mpodeccuo-
HaJIbHOW 00pa3oBaTelIbHON MPOrpaMMOi B YaCTH KOMIETEHIUH, (OPMHUPYEMBIX B
paMKax U3y4aeMoMW JUCHUILIAHBI.

DK3aMeH cJaroT Bce oOyyarouecs: B 0043aTeIbHOM MOPSIIKE B CTPOTOM CO-
OTBETCTBUM C Y4E€OHBIMU TUIaHAMU OCHOBHOW TMpod)ecCHOHAIbHONW 00pa3oBaTeb-
HOM MpOrpaMMbl MO HAIMpPaBIEHUIO MOATOTOBKU (CHEUUATbHOCTH) U yTBEPKICH-
HBIMU Y4€OHBIMHU pabOYUMHU MPOrPAMMaMH IO JUCHUILIMHAM.

DK3aMeH — 3TO popMa KOHTPOJIS 3HAHUM, TOJTYUYEHHBIX 00YYAOIIUMCS B XO/1€
U3Y4YeHUS! JUCIUIUIMHBI B LIEJIOM WJIA MPOMEXYTOUHAs (10 OKOHYaHUH CEMECTpPA)
OLICHKA 3HAHMM CTYyAEHTa MO OTAEJIbHBIM pa3/eiaM JUCLHIUIMHBI, KypCOBBIM pabo-
TaM, Pa3JIM4HOIO BH/IA IPAKTUKAM.

Jlexanbl (hakyabTeTOB Y HUBEPCUTETA B UCKIIOYUTENIBHBIX CIIydasX Ha OCHO-
BaHUM 3aABJICHUN CTYJEHTOB MMEIOT MPaBO pa3peliarb 00y4darouuMcs, YCIEITHO
OCBaMBalOLIUM IPOrpaMMy Kypca, JTOCPOUHYIO cAady JK3aMeEH IPU YCJIOBUU BbI-
MOJIHEHUSI UMHU YCTAaHOBJICHHBIX MPAKTUYECKUX pabOT 6€3 0CBOOOKIEHUS OT TEKY-
IUX 3aHSATUHI 10 IPYTUM AUCIUIIIIMHAM.

dopma npoBesieHns dK3aMeHa (YCTHas, MUChbMEHHAs U JIp.) YCTaHABINBACTCS
paboueil mporpaMMoi NHUCLUMIUIMHBI. Bompocsl, 3agaun, 3aJaHus A1 SK3aMeHa
onpenenstorcs (GOHIOM OLEHOYHBIX CPEACTB paboyeil MporpaMmbl JUCHUTIIHHBIL.

He no3nuee, uem 3a 20 gHel 10 Havana MpOMEXXYTOUYHOW aTTECTAIIMU MTPETO-
JlaBaTelb BBIAAET CTYJAEHTaM O4YHOM (hOpMbl 00YUEHUSI BOIIPOCHI U 33JIaHUS JIJIS K-
3aMeHa Mo TeopeTuyeckoMy Kypcy. O0ydaronmmest 3a04Hou (opMbl 00yUEeHUS BO-
IPOCHI U 3aJ]aHusl AJIs 3a4eTa BBIAAIOTCSA YIOJIHOMOYEHHBIM JIMIIOM (TpenojaBaTe-
JIEM COOTBETCTBYIOIIEH NUCIMIUIMHBI, METOJUCTOM) 10 OKOHYAHHSI MPEIIIECTBYIO-
1IEH TPOMEKYTOYHOM aTTecTauuu. KOHTPOJIb 3a HCTIOJTHEHUEM TAHHBIMU MEPOIPU-
ATUSMU U UX UCTIOJTHEHHEM BO3JIaraeTcs Ha 3aBeyrolero kadeapoi.

[Ipu sBKe Ha 3K3aMeH OOydYarouuiics 00sS3aH UMETh MpU cede 3a4YEeTHYIO
KHUXKKY, KOTOPYIO OH TMPEABSBIAECT MPENoAaBaTeli0 B Hayajie MPOBEICHUS dK3a-
MEHa.



DK3aMEeH N0 JUCUMIUIMHE TNPUHUMAKOTCS MPENnoJaBaTels MU, BEIyLIUMU
NPAKTUYECKUE 3aHATHS B TPYIIAX WIM YUTAOLMMU JIEKIUU MO JAaHHOW JUCLU-
TUTHHE.

Bo Bpems sk3aMeHa 3K3aMEHYyEMbBI UMEET IIPABO C pa3pEIICHUS MPEnoaaBa-
TEJISI TI0JIb30BAThCA yUeOHBIMU MPOTpaMMaMH IO KypcCy, KapTaMu, CIIPaBOYHUKAMH,
TabJIMIIaMU U JPYTOH CTIipaBOYHOM nuTepatypoil. [Ipu moaAroroBke Kk ycTHOMY 9K3a-
MEHY 3K3aMEHYEMBbIH BEJET 3alHCH B JINCTE€ YCTHOTO OTBETA, KOTOPBIM 3aTeM (I10
OKOHYAHUHU 3a4eTa) cAaeTcs sk3ameHaTopy. O0yyaromuiics, UCIIbITaBIIANA 3aTPY/I-
HEHUs MPU MOATOTOBKE K OTBETY MO BEIOpAaHHOMY UM OMJIETY, UMEET MPaBO HA BbI-
O00p BTOpOTO OMIIeTa ¢ COOTBETCTBYIOIIMM MPOJJICHUEM BPEMEHU Ha MOATOTOBKY.
[Ipy okOHYATENHHOM OILICHMBAHUU OTBETA OOYYAIONIETOCs OLIEHKA CHMXKAETCS Ha
onuH Oa. Beimaya Tpetbero Omiiera odyuaromemycs He paspemaercs. Eciau o0y-
YaIOUIUICS SBUJICS HA DK3aMEH, B3sU1 OUJIET WIIM BOMPOC M OTKA3aJICs OT OTBETA, TO
B 9K3aMEHAIIMOHHOM (3a4E€THOI) BEJOMOCTH €MY BBICTABJISIETCS OLICHKA «HEYIOBIIE-
TBOPUTEIBHO» 0€3 yueTa IpUUMHbI OTKa3a.

Hapymienussmu yueOHOM AMCLMIUIMHBI BO BpeMsl IPOMEKYTOYHOM aTTecTa-
LU SIBJIIOTCS:

- CIUCBhIBAHUE (B TOM YHMCIIE C UCIOIB30BaHUEM MOOUIILHON CBSI3H, PECYPCOB
HHTepHET, a TaKKe TUTEPATYPbI U MATEPUAJIOB, HE Pa3pPEIICHHBIX K HCTIOJIb30BAHUIO
Ha 9K3aMEHE);

- oOpaleHue K JpyruM o0ydyaroluMcs 3a MOMOILBIO WIIM KOHCYJIbTaluel pu
HOJIFOTOBKE OTBETA MO OMJIETY WM BBHIMOJIHEHUH 3a4€THOTO 3a/JaHus;

- IPOXO’KJCHUE MPOMEKYTOYHON aTTECTAllUU JIUI[aMH, BBIIAIOIIMMHU ce0s 3a
oOyuarolerocs, 0053aHHOTO C/IaBaTh HK3aMEH (3a4eT);

- HEKOPPEKTHOE MOBEJIEHUE 00ydYarollerocss no OTHOIICHUIO K IpernojaaBa-
Temto (B TOM uncie rpy0ocTh, OOMaH U T.11.).

Hapyiienus oOy4aronumcst IMCUMIUIMHBI Ha SK3aMeHe npecekaroTcs. B atom
clly4ae B 9K3aMEHAI[MOHHOW BEIOMOCTH €My BBICTaBJISIETCS OLIEHKA «HEYA0BIIETBO-
PUTENBHOY.

[IpucyrcTBue Ha 3K3aMEHE MOCTOPOHHUX JIUL HE JOITYCKAETCS.

ITo pe3ynbraram 3K3aMeHa B 9K3aMEHALIMOHHYIO (3a4€THYIO) BEIOMOCTh BbI-
CTaBJISIIOTCS OLEHKH - OTIIMYHOY; «XOPOIIO»; «YJOBIETBOPUTEIBHOY; «HEYI0BJIIE-
TBOPHUTEIIBHO.

DK3aMEHAIMOHHAs BEIOMOCTh SIBJISIETCS OCHOBHBIM IIE€PBUYHBIM JIOKYMEH-
TOM IO YYETY yCIIEBAEMOCTH CTYJEHTOB.

DK3aMeHAaIMOHHAsl BEJOMOCTh HE3aBUCUMO OT (POPMBI KOHTPOJISI COACPKUT
CJIEYIOIYIO O01IyI0 HH(OPMALIMIO: HANMEHOBAaHNE Y HUBEPCUTETA; HANMEHOBAaHUE
JIOKYMEHTa; HOMEp ceMmecTpa; y4eOHbI ron; ¢GopMy KOHTpOJs (3K3aMeH, 3a4erT,
KypcoBasi paboTa (ITpOEKT)); Ha3BaHWE JUCIUIUIMHBI; AaTy TPOBEICHUS dK3aMEHa,
3ayeTra; HOMEp IpyMIbl, HOMEpP Kypca, (aMUnio, UMsl, OTYECTBO MpEernoaaBaTes;
nanee B popme TabuIbl — (pamMusInio, UMs, 0T4ECTBO oOyyaroierocs, Ne 3aueTHON
KHWKKHA WK OusieTa.



DK3aMEeHaIMOHHAsl BEOMOCTb JUIsl 0(OpMIIEHUS PE3yJIbTaTOB CllayM 3a4eTra
COJEPKUT JOTIOHUTENbHYIO HH(POPMAIUIO B (hOpMe TaOIHIIBI O pe3ybTaTax clauu
3ayeTa (UQPOI U MPOMKUCHIO) U MOANUCH IK3aMEHATOpa M0 KaKIOMY 00ydJaroIe-
mycs. Hike B Tabnuunoi opme naercst cBogHast HHGOpMAaIus 1o Tpymre (YUCIeH-
HOCTb SIBUBIIMXCSI CTYJE€HTOB, YMCICHHOCTh CAABIIMUX HAa «OTIUYHOY», «XOPOIIOH,
«yIOBIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHOY, UNCICHHOCTh HE TOMYIIEHHBIX K
cliaye 3a4eTa, YUCICHHOCTh He SIBUBIIMXCS CTYACHTOB, CPEIHUI Oasll o rpymie).

DK3aMEeHaI[MOHHbIE BEJOMOCTH 3aIlOJIHAIOTCS IIApUKOBOM pyuKoil. 3ampe-
1aeTCs 3al0JIHEHUE BEIOMOCTEN KapaHJalloM, BHECEHHUE B HUX JIFOOBIX UCITPaB-
JeHU! U nonoiaHeHuu. IlomoxuTenbHbIE OLEHKU 3aHOCATCA B 3K3aMEHALMOHHYIO
BEJJOMOCTh U 3a4€THYIO0 KHHMKKY, HEY/IOBJIETBOPHUTENIbHASL OLIEHKA MPOCTABIISAETCS
TOJIBKO B 3K3aMEHAIlMOHHOHN Benomoctu. Kaxnas oueHka 3aBepsercs MOIIUCHIO
IperoAaBaTesis, IPUHUMAIOILIETO YK3aMEH.

HesiBka Ha 9K3aMeH OTMEYaeTcs B SK3aMEHAIIMOHHOW BEJOMOCTH CJIOBaMU
«He sBuiCS». OOy4daromuiics, He IBUBIIMKCA 110 YBAXKUTEIbHON IPUYMHE HA 3aYET
B YCTAaHOBIICHHBIN CPOK, MPECTABIISACT B IEKaHAT (PaKyIbTETa OMpPaBIaTEIbHbIE J10-
KYMEHTBI: CTIPaBKY O 00JIe3HU; OOBSICHUTENbHYIO; BHI30B HA COPEBHOBAHUE, OJINM-
nuaay u T.10.

[IpenonaBatenb-3K3aMEHATOP HECET MEPCOHAIBHYI0 OTBETCTBEHHOCThH 3a
PAaBHJIBHOCTH O(OPMIICHHS IK3aMEHAIIMOHHON BEIOMOCTH, 9K3aMEHAI[MOHHBIX JIU-
CTOB, 3aYETHBIX KHIKEK.

[Ipu BICTABICHUM OLIEHKU NP 3a4eTe MPENoJaBaTellb YUUTHIBAET IOKa3a-
TEJIU U KPUTEPUU OLIEHWBAHUS KOMIIETEHLIUU, KOTOPbIE coJiepkarcs B (poHae ore-
HOYHBIX CPEJCTB MO AUCLHUILINHE.

[Ipu Hecornacuu ¢ pe3ysbTaTaMu 3K3aMeHa MO AUCLUUIUIMHE 00ydaromuncs
UMEET MPaBo MOAATH ANEeJUIALHUIO HAa UMSI pEKTOpa Y HUBEPCUTETA.

OO0y4arommMcsi, KOTOpbIe He MOTJIN MPOUTH MPOMEKYTOUHYIO aTTECTAINIO B
00111€yCTaHOBJICHHBIE CPOKH 10 YBAXKUTEIBHBIM MPpUUUHAM (00JI€3Hb, YX0/1 32 00JIb-
HBIM POACTBEHHHKOM, Y4aCTHE B PErHOHAIBHBIX MEXBY30BCKIX OJTUMITHA/IaX, B CO-
PEBHOBAHMSX U JIP.), MOATBEPKACHHBIM COOTBETCTBYIOIIUMHU TOKYMEHTAMH, JIeKa-
HOM (haKyJIbTE€Ta yCTAaHABIUBAIOTCS JOMOJHUTENBHBIE CPOKH MPOXOKICHUS IPOME-
KYTOUHOU arrectaruu. [Ipukas o mpoAsieHuU MPOMEKYTOUHOM aTTecTaluu 00y4Ja-
IOIIEMYCs, UMEIOIIEMY YBKUTEIBHYIO PUUYHHY, TOIMUCHIBACTCS PEKTOPOM Y HU-
BEPCUTETAa Ha OCHOBE 3asBJICHUS CTYJIEHTA W NMPEACTABICHUS J€KaHa, B KOTOPOM
JOJKHBI OBITH OTOBOPEHBI KOHKPETHBIE CPOKU OKOHYAHUSI MPOMEKYTOUHOU aTTe-
CTalHH.

Taxomy oOyuaromemycs J0KHA ObITh IPE0CTaBIeHa BO3MOKHOCTD IPONTH
IPOMEXYTOUHYIO aTTECTALMIO M0 COOTBETCTBYIOIICH MUCIUILIMHE HEe OoJjiee ABYX
pa3 B mpejeaax OJHOro Tofa ¢ MOMEHTa 00pa30BaHUs aKaJIEMUYECKOU 3aJ0JKEH-
HOCTH. B yka3zaHHBI mepuoja He BKIIOYAIOTCS BpeMs O00Je3HH OOydaromierocs,
HAX0XJICHUE €r0 B aKaJIeMHUUECKOM OTITYCKE MJIH OTITyCKE 10 OEpEMEHHOCTH U PO-
nam. CpoKHu MPOXO0KIEHUST 00yUaIOITUMCS POMEKYTOYHON aTTeCTAIlUU ONPEIeIIsi-
I0TCS IEKAaHOM (haKyJbTeTa.



B03MOXXHOCTh MPONTH MPOMEKYTOUHYIO aTTECTalldi0 He Oojee ABYX pa3
MIPEIOCTABIISACTCA 00yJaromeMycsi, KOTOPhIN YK€ MMEeT aKaJeMHYECKYI0 3aJ0JI-
KEHHOCTh. TakuM 00pa3oM, yKa3zaHHBIE JBa pa3a MPEACTABISAIOT COOO0H MMOBTOPHOE
IIPOBEICHUE MPOMEXKYTOUYHOW ATTECTALIMU WU, UHBIMU CJIOBAMH, IIPOBEJACHHUE MPO-
MEKYTOYHOW aTTECTALIMU B LENAX JUKBUIALMN aKaI€MUYECKOMN 3a10JKEHHOCTH.

Ecnu noBTOpHast mpomMeKyToyHas aTTecTals B LEJSIX JUKBUJALNN aKaJe-
MHYECKOW 3aJ0JKEHHOCTH ITPOBOJAUTCSI BO BTOPOU pa3, TO JJIs €€ MPOBEJACHHUS CO-
3/1a€TCSl KOMUCCHSI HE MEHEE YEM U3 TPEX MPENOIaBaTeIeH, BKIIIOYas 3aBEAYIOIIETO
Kadeapoit, 3a KOTOpoH 3aKperyieHa TUCIUIUTNHA. 3aBey o kadeapon sBiaseTcs
npeacenareneM komuccuu. OLEHKa, BBICTaBIECHHAs KOMHCCUEH MO UTOTaM Iepe-
C/lauu 3a4eTa, ABJISETCS OKOHYATEIbHOM; pe3yabTaThl epecaayuu 3auera 0hopmIis-
I0TCSI TIPOTOKOJIOM, KOTOPBIN CHAeTCsl YIOJTHOMOYEHHOMY JIMIY y4eOHOTO OTnena
YHuBepcuTeTa ¥ MOJIIMBAECTCS K OCHOBHOM AK3aMEHAIIMOHHON BEAOMOCTH IPYTIIIHI.

Pazpenienue Ha nepecaauy sx3ameHa oopMIISIETCS BbIJauel CTYICHTY dK3a-
MEHAIIMOHHOTO JINCTA C YKa3aHUEM CpOKa clauu dk3aMeHa. KoHKpeTHyo naty u
BpeMsl Iiepecaauyy Ha3HavaeT JeKaH akyabTeTa [0 COrIaCOBAaHUIO C IIPEenoaaBaTe-
JIEM-3K3aMEHATOPOM. DK3aMEHAIIMOHHBIE JIUCTHI B 00S3aTEIHLHOM MOPSIIKE PEru-
CTPUPYIOTCSl U TIOJANMKUCHIBAIOTCS JIeKaHOM (hakynbTeTa. JlOoMmycK CTyJIeHTOB Mpero-
JlaBaTesieM K mepeciade sK3aMeHa 0e3 AK3aMEHAIMOHHOTO JINCTa HE pa3peliaeTcs.
[Io OKOHYaHWM UCHBITAHUSA SK3AMEHAIMOHHBIA JUCT CIAETCS MPEINoJaBaTeiaeM
YIOJIHOMOYEHHOMY JIMITY. DK3aMEHAIMOHHBIN JINCT MOJIIMBAECTCS K OCHOBHOM K-
3aMEHAllMOHHOW BEIOMOCTHU I'PYIIIIHL.

IIepecnaya 3x3aMeHa € LEIIbIO MOBBILICHHUS ITOJIOKUTEIBHON OLIEHKU JIOITyC-
KaeTCsl B UCKITIOUUTEIIBHBIX CIIy4asiX T0 000CHOBAaHHOMY PEIICHUIO JIeKaHa (haKyJib-
teta. [lepecnaua nuddepeHIUPOBAHHOTO 3a4€Ta C IEJIbIO MOBBIIICHUS OI[EHKU «XO-
POLIO» IS TTOJYYEHUS TUILIOMA C OTIIMYMUEM JIOIYCKAETCS B CIIy4ae, €CIIM HAJIn4ne
ATOM OLECHKU MPENSATCTBYET MOJYYEHUIO CTYAECHTOM AMUILIOMA C OTIW4YnueM. Takas
nepecaya MOXeT ObITh MPOU3BEICHA TOJBKO Ha MOCIEIHEM Kypce 0OyUeHHs CTy-
JICHTa B Y HUBEPCUTETA.

VY Kaxa0ro CTyJIleHTa JIOJHKEH ObITh B HAJIMYMKM KOHCIEKT Jiekiuid. KauecTBo
KOHCITEKTOB M MX MOJHOTA MPOBEPSAIOTCA BEIylIIMM npenoaasareneM. K 3auery no-
MyCKAIOTCS 00y4arouuecs, BBIMOJHUBIINE IPOrpaMMy U3y4aeMOW JUCIUILIUHBI.

Peznamenm nposedenus 3auema c oyenkotl .

Jlo Hayana mpoBeJeHUS 3aueTa IK3aMeHaTop 00s3aH MOJYyUUTh Ha Kadeape
HK3aMEHAIMOHHYIO BeOMOCTh. [Ipuem 3auéra y oOydaronuxcs, KoTopbie He JOIy-
IICHBI K HEMY JIeKaHaToM (akyiIbTeTa WM YbU (paMmiiny He yKa3aHbl B HK3aMeHa-
LIUOHHOM BEJOMOCTH, HE JIOIYCKAETCS. B UCKIIIOUNUTENBHBIX CIIy4asX 3a4€T MOKET
MPUHUMATHCS TPU HATMYUHU Y 00YyYaromerocs MHANBUAYATLHOTO SK3aMEHAIUOH-
HOTO JicTa (HampaBieHus ), 0OPMIICHHOTO B YCTAHOBJICHHOM IOPSIJIKE.

llopsidox npogedenust ycmHo20 3a4éma ¢ OYyeHKou.

[IpenonaBarens, MPOBOAAIIMI 3a4ET MPOBEPSAET TOTOBHOCTH ayAUTOPUU K
MIPOBEJICHUIO 3a4eTa, PacKiIaJbIBa€T BOMPOCH (OMIIETHI) HA CTOJE TEKCTOM BHU3,



orjallaeT nopsAa0K MPOBEIEHUS SK3aMeHa, YTOYHSET CO CTyJAEHTaMU OpraHU3alu-
OHHBIE BOIIPOCHI, CBSI3aHHBIC C TIPOBEICHUEM 3a4ETA.

OuepeaHOCTh MPUOBITHUS OOYYAIOIIUXCA HA 3a4€T C OLEHKON OMpeNesstoT
MPETo/IaBaTelb U CTApOCTa yUeOHOU TPYIIIIHI.

OOyuaromuiics, BOWIS B ayJUTOPHIO, Ha3bIBAET CBOIO (DaMIIHIO, TIPEIBSIB-
JISIET PK3aMEHATOPY 3aUeTHYIO KHIKKY M C €r0 pa3penieHus] BRIOUPAET CIIyJaiiHbIM
o0pa3oM OJIMH U3 UMEIOIIUXCS Ha CTOJIE BOMPOCOB (OMJIETOB), HA3BIBAET €0 HOMED
u (Oeper mpu HEOOXOIUMOCTH JUCT OyMaru dopmata A4 11 YepHOBHUKA) M TOTO-
BUTCS K OTBETY 3a OTJIEJBHBIM CTOJIOM, a IIPernojiaBaresib (PUKCUPYET HOMEP IK3a-
MEHalMOHHOTO Ousieta. Bo BpeMst 3au€Ta CTy/IEHT HE UMEET MPaBO MOKUIATh ay/Iu-
TOPHIO.

[Toce moAroTOBKM OOYYAIOIIUIICS JOKIaAbIBAET O TOTOBHOCTH K OTBETY U C
paspelieHus npenogaBaTess OTBeUaeT Ha MOCTaBIeHHbIe BOIpochl. OTBET 00yuaro-
IIETOCS Ha BOIPOC OWIIeTa, €CIIM OH HE YKJIOHHWJICS OT OTBETA Ha 3aJIaHHBIN BOTIPOC,
He TpepbiBaeTcsa. EMy moipkHa OBITH MPEOCTaBICHA BO3MOKHOCTh U3JIOKHTH CO-
Jep’KaHre OTBETOB IO BCEM BOIpOCcCaM OMIIeTa.

[IpenogaBaTento MperoCTaBIAeTCs MPABO:

- 0CBOOOIUTH 00YYAIOMIETOCs OT MOJHOTO OTBETA Ha JIAHHBIM BOMPOC, €CIH
Ipero/iaBaTelib yOeXKeH B TBEPAOCTH €ro 3HAHHM;

- 3aJ1aBaTh YTOYHSIOIINE BOTIPOCHI IO CYIIECTBY OTBETA U JOIIOTHUTEIIHHBIE
BOIIPOCHI CBEpX OMIIeTa, a TAak)Ke JaBaTh 33Jla4d ¥ MPUMEPHI 110 TPOrpaMMe TaHHON
JTUCHUIUIMHBL. Bpemsi, 0oTBoiMMOE Ha OTBET MO OWIIETYy, HE JOJIKHO MPEBBIATH 12
MUHYT, BKJIIOYasi OTBETHI U HA JOMOJTHUTEIbHBIE BOMPOCHI.

Tlopsadox npogedenuss nucbMeHHO20 3a1ema ¢ OYeHKOU.

[Topsimok mpoBeAeHUs] MUCHbMEHHOTO 3a4eTa OOBSIBISICTCS MperojaaBaTeieM
Ha KOHCYJIbTAIUU nepes sk3ameHoM. OTCYeT BpeMeHHU, OTBEJICHHOTO Ha MUChMEH-
HBIM 3a4eT, UET M0 3aBEPIICHUHN MPOIIEAYPHI pa3MEIICHHUS 00yJaroNuXcs B ay/Iu-
TOPHUU U pa3/laud dK3aMEHAIMOHHBIX 3aaHuil. OOyuaromuiics 00s3aH SABIATHCA HA
PK3aMeH B YKa3aHHOE B paclMcaHuy BpeMsl. B ciaydae onmo3gaHus BpeMs, OTBEICH-
HO€ HA MMCbMEHHBIA KOHTPOJIb 3HAHUM, HE TTPOJIEBACTCHL.

[Tepen mpoBeneHMEM MTUCHMEHHOTO 3a4e€Ta OCHOBHOM 9K3aMEHATOP JIOJDKCH
3apaHee pa3paboTaTh CXeMy pa3MelleHUs 00Y4YaloIMUXCsl B ayJUTOPUU B 3aBUCH-
MOCTH OT KOJIMYECTBA MOATOTOBJICHHBIX BAPUAHTOB U YHUCIIa 00 YIAFOIITIXCS.

OOyuaroiyecs 3amnoiHSAIOT ayAUTOPUIO, PACCAKHUBAIOTCS COTJIACHO CXEMe
pa3MeriieHus (B ciaydyae Hamudus TakoBoi ). [Ipu cebe oOydaronuecs T0JKHBI UMETh
TOJIBKO MUChbMEHHBIC TPUHAIIICKHOCTH U 3aYETHYIO KHUXKKY, KOTOPBIE JOJIKHBI TTO-
JIOKUTH Tiepes] co0oit Ha pabouuii CTOI.

[IpenonaBatens pa3gaeT BOMPOCH (OUIIETHI) MO pa3paboTaHHOM cxeme. DK3a-
MEHAIMOHHBIC OMJICTHI M JIUCTHI C 3aJaHUSIMU K HUM JIOJDKHBI OBITH IOBEPHYTHI TEK-
CTOM BHH3, YTOOBI OOydaromuecss J0 OKOHYAHHS MPOICAYPHI pa3gadd HE MOTIIH
HavaTh BBITIOJIHEHHE paboThl. Bo Bpems pa3madyum BTOpOH MpemnojaBaTeib HaOIro-
JIaeT, YToObl 0OyJaroniuecs He OOMEHUBAIIMCH APYT C APYrOM BapHaHTamH, HE Ie-
peCaXUBaJIUCh, HE YNTATH TEKCT 3aJaHu.



[To okoHYaHUU pa3jgayu BOINPOCOB (OUJIETOB) OOYYAIOIMIMMCS pa3periaeTcs
NEPEBEPHYTh TEKCT 3aJJaHUSI U OJHOBPEMEHHO MPUCTYMHTH K BBIITOJIHEHHIO 3a4€Ta.
Bo Bpemsi BBINOJHEHUSI TMCBMEHHOIO 3a4€Ta OJJMH U3 IPErnoJaBareiaei NoX0IuT K
KaXXIOMY U3 00y4aloUINXCs U IPOBEPSIET:

1) 3auéTHyr0 KHUKKY, OOpalias BHUMaHue Ha BY3, (hakymbTeT, kypc, ®.1.0O.
u ($oTo;

2) TOT JIU BapUaAHT BBINOJHAECT OOYYAIOUIUNUCS, KOTOPBIA OH MOJYyYHII CO-
IJIaCHO pa3pabOTaHHOM CXeMe paccaaKy.

ITo oxOHUaHUU OTBEAEHHOI'O BPEMEHHU O0yYaroIMecs: 0OJJHOBPEMEHHO MOKHU-
Jal0T ayIUTOPUIO, OCTAaBUB Ha CBOEM pab0ouyeM MECTE BBINOJHEHHYIO dK3aMEeHal|-
OHHYIO paboTy U Bce 4epHOBUKHU. Eciau paboTa 3aBepllieHa CYHIECTBEHHO PAHBIIE
CpOKa, TO MO pa3pelICHUI0 MpernoiaBaTess 00yJaromuics MOXKET IOKUHYTh ayu-
TOPHIO TOCPOYHO.

Jls oTBeTa MCHONIB3yeTCsl CTaHapTHBIN ucT Gpopmara A4. I1pu odopmuie-
HUU OTBETA JIOIYCKAETCs YIOTPEOIEHNE TOJIBKO OOIIETIPUHATHIX COKpalieHuil. Jlu-
CThI OTBETA CJIEAYET 3aMOJHATh AKKYPaTHO U pa300pUYMBO PYUKOl CUHETO WJIHM Yep-
HOTO I[BETA; UCIOJIb30BAaHUE KapaHalla HeJOMYCTUMO.

OOyyaromuiicst MOANUCHIBAET KaXK/bIH JINCT MUCbMEHHOU PabOThl, yKa3bIBas
(baMuIMIo, HHULKAIIBI, KypC ¥ HOMEpP y4eOHOU rpymnmnbl. OmuO0YHy0, IO MHEHHUIO
CTYJI€HTa, YaCTh OTBETA EMY CJIEIYET aKKYPATHO 3a4€pKHYTh. MICIIOIb30BaHNE HHBIX
KOPPEKTUPYIOIINX CPEICTB HE PEKOMEHIYETCS B CBSI3M C OTPAaHUYECHHBIM BPEMEHEM
IIPOBENICHHUS 3a4€Ta.

ITo pe3ynpTaTam cnaum 3ayeTa (3a4eTa ¢ OLEHKOM) IpernoaaBaresb BbICTaB-
JSIET OLEHKY C yY4€TOM IOoKa3aresieil paboThl CTy/IEHTa B TEUEHUE CEMECTpA.

BrIcTaBiieHHE OLICHOK Ha 3a4eTa C OLIEHKOW OCYIIECTBIIIETCS Ha OCHOBE
IPUHLUIOB OOBEKTUBHOCTH, CIIPABEAJIUBOCTH, BCECTOPOHHETO AaHANW3a YpPOBHS
3HAHUU CTYZEHTOB.

[Ipu BeICTaBIEHUM OLIEHKH MPENOAaBaTelb YUUTHIBACT:

- 3HaHKE (PAaKTUYECKOI0 MaTepurasa o NporpaMme JUCHUIUIMHBL, B TOM YHCIIE
3HaHHME O0053aTeIbHOM JIMTEpPaTypbl, COBPEMEHHBIX MYyOJIMKaLUWA MO IpOorpamme
Kypca, a TaKKe HCTOPUH HAYKH;

- CTENEHb aKTUBHOCTH CTYJI€HTA HA CEMUHAPCKUX 3aHATHUSAX;

- JIOTUKY, CTPYKTYpPY, CTUJIb OTBETA; KYJIbTYpy pE€UYHd, MaHepy OOLIEHUs; TO-
TOBHOCTb K INCKYCCHH, ApTYMEHTUPOBAHHOCTb OTBETA; YPOBEHb CAMOCTOATEIBHOTO
MBIIIEHUS; YMEHUE NPUWIOKHUTH TEOPUIO K MPAKTUKE, PEIINTD 33/1a4U;

- HAJINYME MPOIYCKOB CEMUHAPCKHUX W JIEKIIMOHHBIX 3aHATHHA MO HEYBAXKHU-
TEJIbHBIM IPUYUHAM.

3HaHUSA U YMEHUS, HaBBIKU MO0 C(POPMUPOBAHHOCTH COOTBETCTBYIOIIETO MH-
JTUKATOP AOCTHKEHUS KoMIeTeHUMNA: (M-1nkc-1), (MA-2nke-2), UA-1nkc-3), (MA-4nkc-4),
(U-1nkc-s) TPU MPOMEKYTOUHOU aTTECTAlMK (3a4eT, 3a4€T C OLICHKOM) OlICHHBA-
I0TCSI «OTJIMYHOY, €CIIH:

OueHka «0TJIMYHO» (32a4YTEHO) UJIM BHICOKMH YPOBEHb OCBOCHHS KOMIIE-
TeHIMH — 00y4aeMblil JEMOHCTPUPYET CIIOCOOHOCTD K MOJTHON CAMOCTOSITEIbHOCTH



(1OMyCKarOTCsl KOHCYJIbTAI[MH € MPENO01aBaTEIeM 10 COIMYTCTBYIOIKM BOIpOCaM) B
BbIOOpE croco0a peleHus] HEeM3BECTHBIX WM HECTAHJAPTHBIX 3a/laHUi B paMKax
y4eOHOHM NHUCLUUIUIMHBI C UCIOJIb30BAHUEM 3HAHWW, YMEHHI U HaBBIKOB, MOJYyYEH-
HBIX KaK B XOJI€¢ OCBOEHUS JaHHON y4eOHOUN AUCIUIUIMHBI, TAK U CMEXHBIX TUCIU-
IUTMH, CJIEIYET CYUTATh KOMIETEHIINIO CPOPMUPOBAHHOM Ha BHICOKOM YPOBHE.

[TpucyrcTBuE chopMUpOBaHHON KOMIIETEHIIMU Ha BELICOKOM YPOBHE, CIIOCO0-
HOCTb K €€ JaJIbHENIIEMY CaMOPa3BUTHIO U BBICOKOW aIalITHBHOCTH IPAKTUYECKOTO
IPUMEHEHUS K U3MEHSIOIMUMCS YCIOBUAM IPO(EeCCUOHATIBHON 3a/1a4H.

Ouenka «xopomo» (3a4T€HO) MJIM IOBBIIICHHBbIH YPOBEHb OCBOCHUS
KOMIIETEHIIUH — CIIOCOOHOCTh 00Y4Yarollerocs MpoJeMOHCTPUPOBATH CaMOCTOS-
TEJIbHOE IPUMEHEHUE 3HAHUM, YMEHUI U HABBIKOB IIPY PELICHUU 3a/JaHUM, aHAJIO-
TMYHBIX T€M, KOTOPBIE MIPEICTABIISII IPENOAABATENb IPU MOTEHIIUAILHOM (HOpPMU-
POBaHMM KOMIIETEHLIMH, TOATBEPKIAET HaIUuue c(popMHUpOBAaHHON KOMIIETEHIUH,
npuyeM Ha OoJsiee BBICOKOM ypoBHe. Hannune cpopMUpOBaHHOI KOMIIETEHIIMH Ha
MOBBIIIEHHOM YPOBHE CaMOCTOSITEIBHOCTUA CO CTOPOHBI 00Y4aeMOro MpH €€ Mpak-
TUYECKON JEMOHCTPALUU B XOJI€ PEIICHHS aHATOTHYHbBIX 33JJaHUN CIEyeT OLEHHU-
BaTh KakK MOJIOKUTENBHOE U YCTOMYMBO 3aKPEIJIEHHOE B MPAKTUYECKOM HABBIKE.

OueHka «yI0BJIECTBOPUTEIbHO» (3AYTEHO) UJIM HU3KHMH YPOBEHb 0CBOE-
HMS KOMIIETEeHIMH — €CJIM 00ydaeMblil IEMOHCTPUPYET CAMOCTOSITENBHOCTD B IPU-
MEHEHUHU 3HaHWI, YMEHUI U HAaBBIKOB K PEUICHUIO YU€OHBIX 3aJaHUI B MTOJIHOM CO-
OTBETCTBUU C 00PA3IOM, JaHHBIM MPEIOIaBaTEIeM, 10 33JaHUAM, PELICHUE KOTO-
PBIX OBLIO NOKA3aHO IPENOAABaTeNEM, CIEIyeT CUUTaTh, YTO KOMIETEHLUs cop-
MHUPOBaHa, HO €€ YpPOBEHb HEJOCTATOYHO BBICOK. IIOCKOJIBKY BBISIBICHO HAJINYUE
c(OpMUPOBAHHOIN KOMIIETEHIINH, €€ CIEyEeT OLIEHUBATH MTOJIOKUTEIBHO, HO HA HU3-
KOM ypOBHE.

OueHka «HeyJAOBJIETBOPUTEIbHO» HJIH OTCYTCTBHE C(POPMHPOBAHHOCTH
KOMIIETEHIIMH — HECTIOCOOHOCTh 00y4aeMOro CaMOCTOATEIbHO MPOJIEMOHCTPHUPO-
BaTh HAJIMYME 3HAHUU MPU PEUICHUU 3aJaHHM, KOTOpbIE ObLIU MPEACTaBICHBI Mpe-
M0/IaBaTeJIeM BMECTE C 00pa3OM MX PEHICHUs, OTCYTCTBHE CaMOCTOSITEIbBHOCTH B
NPUMEHEHUU YMEHHUS K UCIIOJIb30BAHUIO METOI0B OCBOEHUS yU€OHOM TUCIUILTAHBI
Y HECIIOCOOHOCTh CAMOCTOSITENIbHO MPOSIBUTHh HABBIK TOBTOPEHUS PEILICHUS TOCTaB-
JICHHOM 3aJ1auy M0 CTaHJIapTHOMY 00pa3ily CBUIETEIbCTBYIOT 00 OTCYTCTBUU CHOP-
MUPOBaHHOM KoMIeTeHIMU. OTCYTCTBUE MOITBEPKACHUS HATUYUS CPOPMUPOBAH-
HOCTH KOMIIETEHLIUN CBUAETEIBCTBYET 00 OTpULIATEIbHBIX PE3yJbTaTaX OCBOCHUS
y4eOHOM JTUCIHUIUIAHEI.

6.6 Ilpouenypa u KpUTEpUHU OLEHKH 3HAHUI U YMEHUI P TeKylIeM
KOHTPOJIe YCIIEBAEMOCTH € PUMEHEHUEM JJIEKTPOHHOI0 00y4eHHs 1 INCTaH-
HMOHHBIX 00pa30BaTEJIbHbIX TEXHOJIOTHH.

OneHka pe3yapTaToB 00y4eHUs! B paMKaxX TEKYILEro KOHTPOJISI IPOBOIUTHCS
MOCPEJICTBOM CUHXPOHHOTO U (WJIM) aCUHXPOHHOTO B3aUMOJCHCTBUS Meaaroruye-
CKUX paOOTHUKOB ¢ 00yJaroumMucs rnocpencTsoM cetu "Murepuer".



[IpoBeneHnH TEKYIIEro KOHTPOJIS yCIEBAEMOCTH OCYIIECTBISAETCS [0 YCMOT-
PEHUIO TIEAArOTHYECKOT0 PAOOTHUKA C YIETOM TEXHHUECKIX BO3ZMOKHOCTEH 00yda-
IOIIUXCS ¢ UCMIOJIB30BAHUEM MTPOTPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIIUX TPUMEHE-
HUE 3JIEMEHTOB JJICKTPOHHOTO O0YUEHUS U JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEX-
HOJIOTUM B Y HUBEPCUTETE, OTHOCSTCS:

. DJNIeKTpOHHAS nH(}OpPMAITMOHHO-00pa3oBaTeIbHAS cpena
®I'BOY BO Ilenszenckuit 'AY;
. OHJIAMH BHUACOTPAHCIANMU Ha odunuaibHOM KaHaie PI'BOY

BO Ilenszenckuii I'AY B YouTube;

. BUJICO3AIMCH JICKIIUH Tlearorndeckux pabotaukos @®I'6OY BO

[lenzenckuii ['AY, pa3meniéHHbie Ha pa3IMYHBIX BHJIEOXOCTUHIaX (HaIMpu-

Mep, Ha KaHajlax IpenojiaBaresieid u/uin Ha opuimaibHoM kaHaie OI'BOY

BO Ilenzenckuit 'AY B YouTube) u/mnu o6mauHbIX XpaHuiumax (Harpu-

Mmep, Annexc./luck, Google./luck, O6mako Mail.ru u 1.1.);

. rpynmnoBas rojocoBas KoH(pepeHUuus B  MECCEH/Kepax
(WhatsApp, Viber);
. OHJIANH TpaHcisiuusA B Instagram.

VYHuBepcuter o0ecreynBaeT CIeyoIee TEXHUYECKOE COMPOBOXKICHUE AU-
CTAHIIUOHHOTO O0yUYCHMUSI:

1) DnextponHass uHGOPMAIIMOHHO-00pa30BaTeiibHAs Cpella: KOMIBIOTEP C
BBIXO/IOM B HHTEPHET (IIPH JOCTYIIE€ BHE CTEH YHUBEPCUTETA) UM KOMIBIOTEP, O~
KJIIOYEHHBIN K JIOKAJIbHOM BBIYMCIUTENIBHON CETH YHUBEPCUTETA,

2) OHJIaH-BUICOTPAHCIISILIMM: KOMIIBIOTEP C BBIXO/I0M B UHTEPHET, ayJUOKO-
JIOHKW;

3) mpocMOTp BHJIE03aIUCEH JIEKIUN: KOMIIBIOTEP C BBIXOJIOM B MHTEPHET,
ayJJMOKOJIOHKH;

4) rpynnoBas rojlocoBasi KOH(pEpeHLHs B MECCEHIKepax: MOOUITbHBIN TeJe-
doH (cmapT@OH) MM KOMIBIOTEp C ycTaHOBJIEHHOW mporpammoil (WhatsApp,
Viber u T.11.), ayITMOKOJIOHKaAMH U BBIXOJIOM B UHTEPHET;

5) onnaiin TpaHcysuus B Instagram: peructpaius B Instagram, komnberoTep ¢
ayJIMOKOJIOHKaMH U BBIXOJIOM B UHTEPHET.

[lenarornyeckuii paOOTHUK MOXET PEKOMEH0BATh 00yYaroIUMCs U3yYeHHE
OHJIAMH Kypca Ha oOpa3oBarenbHOU MmIatrgopme «OTKpBITOE OOpa3oBaHUE
https://openedu.ru/specialize/. ITnardopma co3zgana Accounanueii "HarmonaapHast
mwiatopma OTKPHITOro oOpa3zoBaHus", yUpEKIEHHOW BEIyIIUMU YHUBEPCUTETAMHU
- MI'Y um. M.B. Jlomonocosa, CIIGITY, CIIoI'Y, HUTY «MUCuCy», HUY BIID,
MOTU, Yp®VY u Yausepcuter U'TMO. Bcee kypcebl, pazmemniennsie Ha [Tnatdopme,
JOCTYIIHBI JyTs 0OyJaroruxcst oecruiatHo. OcBoeHHE 00yJaronmuMcs 00pa3oBaTelb-
HBIX [IPOTPaMM WJIM WX YacTel B BUJE OHJIAHH-KYypCOB MOATBEPKAAETCS TOKYMEH-
TOM 00 00pa3oBaHUM U (MJIK) O KBadU(UKAIMK JUO0 TOKYMEHTOM 00 00y4YeHuH,
BbIJJAHHBIM OpraHU3aLMEN, peanu3yrolleld o0pa3oBaTeIbHbIe MPOTrpaMMBbl UM UX
YacTH B BUJI€ OHJIAWH-KYPCOB. 3a4eT Pe3ybTaTOB 00YUYEHHUsI OCYIIECTBIISETCS B MO-
psnke u (hopmax, yCTAaHOBIIEHHBIX Y HUBEPCUTETOM CaMOCTOSATENIbHO, TOCPEACTBOM



https://openedu.ru/specialize/
https://openedu.ru/course/

COIIOCTaBJICHUS TUIAHUPYEMBIX PE3YIbTAaTOB O0YUYCHHS IT0 COOTBETCTBYIOIIMM y4ueO-
HBIM MIPEAMETaM, KypcaM, TUCITUTIINHAM (MOYJISIM ), THBIM KOMIIOHEHTaM, OTIpe/ie-
JICHHBIM 00pa30BaTENBLHON MPOTPAMMOM, C pe3yibTaTaMu OOy4YEHHUS TIO0 COOTBET-
CTBYIOIIIMM Y4EOHBIM MpeAMETaM, KypcaM, JUCIHUIUIMHAM (MOIYJISIM), HHBIM KOM-
MOHEHTaM 00pa30BaTEIBLHOM MPOTPAMMBI, IO KOTOPOH OOYYAFOIIHICS TPOXO NI
oOyd4eHre, TP TPEICTABICHUNA OOYYarOIMIMMCS JOKYMEHTOB, MOATBEPKIAIONINX
POWJIEHHOE UM OOyYEHHE.

[Temarorudyeckuii paOOTHUK OPraHU3YeT TEKYITUH KOHTPOJIb YCIICBAEMOCTH U
MOCCIICHHS 00YYaIOIUMHKCS TUCTAHIIMOHHBIX 3aHATHI, CBOCBPEMEHHO 3arOHSACT
JKypHaJI TIOCCIICHUS 3aHATHH.

JIJ1st TOTO, YTOOBI MPUCTYNHTHh K U3YYCHHIO JUCTAHIIMOHHOTO Kypca JIUCIIH-
TUTMHBI, HEOOXOIMMO CIIeIYIONIEe:

1. 3axoauM B 3JIEKTPOHHOU cpejie B IUCHUIUIMHY (MIPAKTUKY), TJIe HE00XO0-
JTUMO OLICHUTH TUCTAHITMOHHBIA KYpC.

2. BeibupaeM He00X0IUMOE 3aaHue.
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3. TlosiBuTCs cnemyroiiee OKHO (MPAKTUUECKOE 3aHSATHUE WU JabopaTopHas
paborta).
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4. Jlaniee HA)KUMAEM KHOMIKY

MpocMoTp BCEX OTEETOE

5. Jlasiee mosiBUTCS OKHO (B JaHHBIM MOMEHT OTBETHI OTCYTCTBYIOT).




[Ipu HaMUYMKU OTBETOB MOSBUTCS OKHO, B KOTOPOM OCYIIECTBIISIETCS] OIIEHKA
OTBETA, M PUKCUPYETCS BPEMsI M J1aTa cAa4uu paOboTHI.
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6. [Ins mpocMoTpa Bcex NEHMCTBHI 3aIMCAaHHBIMHU Ha KypC IMOJIb30BaTEIIMU
HE00XO0IMMO Ha)KaTh KHOTIKY «OOJIbILIEY.



A @ Bacwawui Bukropoewuy Wymass

€ PepakTipoEaTs HACTROMKA

# ZapepwiTe PEABKTUDOBAHWE

TO HMABTDEI

PeaakTuposats * &
Pegaktnposars ™ &
7. 3aTeM MOSBUTCS OKHO, BO BKJIAQJIKE OTYETHI HAXKMMAEM KHOMNKY «OKypHan
COOBITHIN.

MoaennpoeaHue g AlrPOMHASHERWI £

PABNEHNE Ky DCOM

012-13-20

8. 3aTeM B OTKPHIBIICHCS BKIIAIKe, BRIOUpaACTe IEHCTBHS, KOTOPhIE HEOOXO-
JTUMO TIPOCMOTPETH (TTOCEIIeHNE Kypca)
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9. B oTKpBIBIIEHCS BKIAJIKE «BCE THI» BbIOMpaeM HEOOX0IUMOE HaM YHUCIIO,
k npumepy 20 nexadbpsa 2019 ronga. Torna nosiBUTCS OKHO TI€ BO3MOXKHO MTOCMOT-

PETh ACHCTBUS YYaCTHHUKOB Kypca.
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Kowneamn  iesmes cotemem Ueecwes

10. ITpu sTom (akT BeimonHeHus 3aganuil pukcupyercs B OMMOC u oueHuBa-
€TCs BEAYIIHUM ITpernoaaBaresieM. He BIoaHeHne 3a1aHusl SIBIISIETCS IPOITYCKOM 3a-

HaTuda. JlanHelid (GakT QUKcUpyeTcs B JKypHalle MOCEIICHUs 3aHATUI B COOTBET-
CTBHHM C PACTTUCAHUEM.



6.7 Ilpoueaypa u KpUTEPUM OLIEHKH 3HAHUIA U YMEHUI IPH MPOMeEKYTOY-
HOM aTTeCTAIMU C MPUMEHEHUEM JIeKTPOHHOT0 00yYeHUs U JMCTAHIIUOHHBIX
0o0pa3oBaTeJbHBIX TEXHOJOTMH B (popMe IK3aMeHa (3a4eTra C OLIEeHKOM, 3a4eTa)

[IpomexxyTouHast aTTECTALUS C TPUMEHEHUEM SJIEKTPOHHOTO 00YUYEHUS U JU-
CTaHITMOHHBIX 00pa30BaTEIBHBIX TEXHOJOTUH B (popMe IK3ameHa (3adeTa ¢ OIeH-
KO, 3a4€Ta) MPOBOJUTCS C UCTIOJIb30BAHUEM OJIHOU U3 (HOpM:

* KOMITBIOTEPHOE TECTUPOBAHUE;

* yCTHOE cobeceloBaHre, HAPaBJICHHOE HA BBISBIICHHUE OOIIEr0 YPOBHS MO~
TOTOBJIEHHOCTH (Ompoc 0€3 MOATOTOBKU WM C HECYIIECTBEHHBIM BKJIAJIOM OTBETa
10 BBIJJAHHOMY Ha MOATOTOBKY BOIIPOCY B O0IIIEH OIIEHKE 32 OTBET 00y4aroierocs),
WM UHAas popMa aTTecTaluy, BKIIOYAIoas YCTHOE co0eceJoBaHue JAHHOTO TUIIA;

* KOMOMHAIIMS TIEPEUNCICHHBIX (DopMm.

[lenarornyeckuii pabOTHHUK BhIOMpAET (OpMY MPOBEICHUS TPOMEKYTOUHOM
aTTeCTallMM WA KOMOWHALMIO YKa3aHHBIX (POPM B 3aBUCUMOCTH OT TEXHHUYECKUX
YCIIOBUM 00YyYaromuXcsl U HAIMYKS OLIEHOYHBIX CPEJICTB MO JUCUUIUIMHE (MOIYIIIO)
B TecToBOM opme. [IprmeHnsercs enuHbli MOPSA0K NPOBEACHUS B TUCTAHIIMOHHOM
dbopmaTe TPOMEXKYTOYHON aTTECTAllMU, TOBTOPHOM MPOMEKYTOUHOU aTTeCTalluu
IIPY JIMKBUJALMU aKaIeMHUYECKON 3aJ0JKEHHOCTH, a TAK)KE aTTeCTALM Npu repe-
BOJIE U BOCCTaHOBJIEHUH oOy4aromuxcs. B coorserctBuu ¢ [lopsakoM npuMeHeHUs
OpraHU3alMsIMU, OCYLIECTBIISIOIINMU 00pa30BaTENbHYIO JEATEIbHOCTD, JEKTPOH-
HOro 0Oy4YeHHs1, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH IPU peaan3aluu
o0pa30BaTeNbHBIX IPOTrPaMM, YTBEPAKACHHBIM ITpHUKa3oM MuHobpHayku Poccun ot
23.08.2017 Ne 816, mpu npoBeI€HUU NPOMEKYTOUHOM aTTECTAUH C IPUMEHEHUEM
3JIEKTPOHHOT'O 00YUYEHUS, AUCTAHLIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH (Jasee —
MIPOMEKYTOUHAs aTTecTalus) obecrneunBaeTcsi HACHTUPUKAIUA TUIYHOCTH 00yyYa-
IOLLEr0Csl MU KOHTPOJIb COOJIIOICHUS YCIIOBUM MPOBEAEHUSI MEPONIPUSITHIA, B paMKax
KOTOPBIX OCYLIECTBIISIETCS OLIEHKA pe3yabTaToB 00yueHus. [IpomexyrouHas arre-
CTallMs MOKET Ha3HAYaThCA C MOHEAEIbHUKA 110 cy00oTy ¢ 8-00 m1o 17-00 mo moc-
KOBCKOMY BpeMeHH (ouHasg ¢opma oOydeHus). B ciydyae BO3SHUKHOBEHHS B XO€
MIPOMEKYTOUHOM aTTecTaluu cOOsl TEXHUYECKUX CPEJICTB 00ydarolierocs, ycrpa-
HUTH KOTOPBIA HE YAAETCA B TEUCHHUE |5 MUHYT, TambHEWIIAs POMEXKYTOYHAS aT-
TecTauus 00y4arolerocss He MPOBOAMUTCS, MEAArOrMuecKuii paboTHUK (PUKCUPYET
HEsIBKY 00y4arolerocs o yBaXUTEIbHOU MPUUNHE.

JUIst TpoBeIeHNsI TPOMEKYTOUYHOM aTTECTAllMU B COOTBETCTBUM C 3JIEKTPOH-
HBIM pacnucaHueM
(https://pgau.ru/index.php?option=com_content&view=article&id=144) nenaroru-
YecKui pabOTHUK NEPEXOIUT MO cchulke B co3aanHyto B OMOC nucuumimny (BMe-
CTO ayJIUTOPUU) OAHUM U3 MEPEUUCTICHHBIX CTIOCOOOB:

* yepe3 IJEKTPOHHOE PACIUCAHUE 3aHATUA Ha CalTe YHHUBEPCUTETA
(https://pgau.ru/index.php?option=com_content&view=article&id=144);



https://pgau.ru/index.php?option=com_content&view=article&id=144
https://pgau.ru/index.php?option=com_content&view=article&id=144

* yepe3 DUOC ((https://eios.pgau.ru/?redirect=0), Bknaaka «JlomariHss cTpa-
HUIA» - «Pacnucanne 3aHITHN, 3a4E6TOB, 9K3aMEHOBY», U MPOXOJUT aBTOPHU3ALIUIO

1101 CBOUM €AWMHBIM HOFHHOM/HﬁpOHeM.
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INeKTPOHHasa HGopMaumoHHO-obpasosatencHan cpeaa lNeH3eHckoro TAY

€ qemes cosames y 10 PEPHOR KDPAHTID 190OXDRHND MTOMMIATI, TAEAYIOUIE ARUCTS HA

T O

Cmpykmypa pazoena oucyuniunvl 6 IUOC ona nposedenusn npomesicy-
MOYHOU ammecmayuu

Paznen mucuunnuusl B OUOC, npeaHa3HauYeHHBIN U1 TPOBEACHUS ITPOME-
JKYTOYHOM aTTECTAllMU B COOTBETCTBUU C AJIEKTPOHHBIM PACIIMCAHUEM, COACPKUT B
Ha3BaHUM MH(POPMAIIUIO O BUJIE TPOMEXKYTOUHOM aTTeCTaIlMu, 1aT€ U BPEMEHU MPO-
BEJICHUS MPOMEKYTOUHOM aTTECTALIMU, JJIsl 3TOr0 BXOAUM B «Pexum penaktupo-
BaHU» - «J00aBUTH TeMy».
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Pa3znen B 00513aT€IbHOM HOPSAIKE COACPKUT CIETYIOLUIUE IIEMEHTHI:

a) «Buneoxkondepenuusi». s Toro 4ToObl cO31aTh BUI€OKOHPEPEHIIUIO, TTe-
JarOrM4ecKOMy pabOTHHKY HEO0XOAUMO 100aBUTH 3eMeHT «BuaeokoHdepeH-
LUs1» B CO3JAHHOM TEME I10 IIPOXOKICHUIO TPOMEKYTOUHON aTTECTALUU.
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HasBanue co3gaHHOTO0 251eMeHTa A0JKHO ObITh «Buaeokondepenius, (3auét
WJTU DK3aMEH)» B 3aBUCHUMOCTH OT (POPMBI TPOMEKYTOUHON aTTECTAIINH.
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B ciayyae BO3HUKHOBEHMS TPYJHOCTEHN MpHU MOAKIOUEHUN K «Buaeokonde-
PEHLIMN», BBI3BAHHBIX OTCYTCTBHEM TEXHUYECKUX CPEICTB (B€O KaMepa, MUKPO(OH
U 1p.) U (WIM) OTCYTCTBUEM Kaue€CTBEHHOW MOOMIILHOM CBsi3u (cetu MHTEpHET) y
oOyyJaronmxcsi, HaxoAAIuXcs 3a nmpeaenamu . [lensza, BO3MOKHO NpuMeHeHHe (Po-
Todukcanuu (C MOAKIIOUEHHOMN Te0JIOKAIMEN MECTOMOOKEHUS U (M) hUKcaluen
BPEMEHH ) NPU UACHTU(UKALIMHN JIUYHOCTH 00yyaromerocs. st 3Toro Heo0Xo01uMo
B IUCLUIUIMHE (IIPaKTHKE) J00aBUTH DIEMEHT WU PECYPC «3aJaHKe», Ha3BaHUE KO-
TOPOTO JIOJKHO OBITh crenytomuM «nentudukanyy TmaHocT.

Onucanue T0HKHO COepKaTh ciaeayrolnyto ¢ppazy «HeoOxoaumo BbITOXKUTh
B JIaHHOE 3alaHue CBOIO (hoTOrpaduio C paCKphITHIM IMACHIOPTOM Ha BTOPON-TpEThen


https://eios.pgau.ru/course/view.php?id=20288

CTpaHUIIax, IIPU ATOM MACTIOPT JOJDKEH HAXOJIUThCS Ha ypoBHe Juna (portorpadus
JOJDKHA OBITh OTOOPaKEHHEM TEOJIOKAIIMH MECTOTOJNIOKEeHus U (vin) pukcanuen
BPEMEHU )».

0) 3aganue /Ui IpOBEJIEHUS OIIpoca CTYACHTOB. B ciydae npoBeeHus mpo-
MEXYTOYHOU arTectanuu B (hopMe TECTUPOBAHUS B pa3fien J00aBISIETCS dJIEMEHT
«Tec».

baHk TecTOBBIX 3a/1aHMid ¥ TE€CT JAOHKHBI OBITH CPOPMUPOBAHBI HE TTO3IHEE,
yeM 5 paboumnx JHEH 10 Hadaia MPOBEACHUS MPOMEKYTOYHONW aTTECTAIlMA B COOT-
BETCTBHH C DJICKTPOHHBIM PaCITUCAHUEM.

B) «3a4€THO-DK3aMEHAIIMOHHAS BEIOMOCTh». [[71s1 ToTrO, 4TOOKI CO31aTh MaH-
HBI DJIEMEHT, IeIarorn4ecKoMy pabOTHUKY HEOOXOAMMO J00aBUTH DSJEMEHT
«paitm»y ¢ Ha3BaHUEM «3a4€THO-2K3aMEHAIIMOHHAS BEJOMOCThY» B CO3JJaHHOM TeMe
M0 TIPOXOKJIECHUIO TIPOMEKYTOUHOM aTTecTauu. J[aHHyt0 BEJJOMOCTh Menaroruye-
CKUI paOOTHHK MOTYYaeT M0 AJIEKTPOHHOMU MOYTE OT JACKAHATOB (PaKyJIbTETOB U Pa3-
merraeT e€ B OUOC (B dopmare docx (doc) mnm xlsx (xIs)) mocne mpoxoxaeHus
OOYYarOIIMMUCS TPOMEKYTOUHOMN aTTECTAIIUU MO TUCHIUTITHHE (TIPAKTUKE) TSl OU-
HOU (popMbI 0OyUeHHUs, SIS 3209HON (HOPMBI 00YUEHUST BEJIOMOCTD 3aMOJHSAETCSA T10
Mepe MPOXOKIACHUS TPOMEKYTOUHOM aTTECTAIlMH 00yJarOIIMMHUCS.

IIposedenue npomesricymounoii ammecmayuu 6 popme ycmuo2o cooeceoo-
6anus

VYcrHOe cobecegoBaHue (MHIMBHAYATbHOE WJIM TPYNIIOBOE) MPOBOJIUTCS B
dbopmare BHUACOKOH(MEPEHIICBA3M B  CO3JJaHHOM  paszfeie  JUCHUILIMHBI,



MPEIHA3HAYEHHOTO ISl IPOBEICHUS TPOMEKYTOUYHOM aTTECTALUM, IJIS TIEPEX0/1a B
KOTOPYIO HEOOXOIUMO BOCIOJB30BAThCSl COOTBETCTBYIONIEH CCHIIKON B pasiene
TUCIUTUINHEL [lepen Hagamom nmpoBeaeHus coOece10BaHms B BEOMHAPHON KOMHATE

HeI[arOrI/I‘-IeCKI/II/I pa6OTHI/IK BLI6I/IpaeT «HOI[KJ’IIO‘—IHTC?I K Cechy»
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MeTaael 06pabaTkn IKCMERMMEHTANBHBIX MCCIEAOBaHWIA B arpouHxeHep 2019-3

Thogemoaumion « crancy

J11st TOrO, YTOOBI IPU YCTHOM OIPOCE B BUACOKOHGEPEHIINN TPUHUMAIT yda-
CTHE TOJIbKO OJUH 00ydYarouiuics, He0OXOAMMO MPEIBAPUTEIHLHO COCTABUTH Tpa-

¢uxk ompoca. B ciydae nprucoenHEHUs K CEaHCy APYroro noJjb30Bares, He00Xo-
JTUMO HaXaTh «VICKIIIOUUTD MOTB30BATETIS.

AoBpad Aen
ITOT CHIHC ZANHCBITCH

This sarver is running BigllueBution.




B naugane kaxxmoro cobpanus B 00s3aTEIHPHOM MOPSAKE MEAArOrMIeCKUi pa-
OOTHUK:

* BKJIIOYAET PEKUM BHJICO3AIKCH;

* MIPOBOAUT UACHTU(PUKAIINIO TUYHOCTH 00YYaromIerocs, AJid 4Yero ooy4daro-
uicsa Ha3bIBaeT OTYETIUBO BeayXx cBou OUO, neMoHCTpUpYyeET pSJIOM C JTULIOM B
pa3BEpHYTOM BHJI€ MACHOPT WJIM MHOW JTIOKYMEHTA, YAOCTOBEPSAIOIIEr0 JUYHOCTh
(cepus 1 HOMep TOKYMEHTA JOJIKHBI ObITh CKPBITHI 00yUYarOIIUMCS ), TTO3BOJISIOIIETO
4eTKO 3auKcupoBaTh hoTorpaduro ooyyaromierocs, ero GaMuinio, UMs, OTYSCTBO
(Mpu HaNIUYUM), AATYy U MECTO POXKJICHUSI, OPTaH, BbIIABIINMA JOKYMEHT U JaTy €ro
BbIJIAYU;

* IIPOBOJUT OCMOTpP MOMEIIECHHUS, Il Yero oOydJarouuics, nepemeniasi Bu-
JIeOKaMepy UM HOYTOYK 10 MEpUMETPY MOMEIIEHUs, JEMOHCTPUPYET MeJaroruye-
CKOMY pa0OTHHKY MOMEIIEHNE, B KOTOPOM OH MPOXOIUT aTTECTALHMIO.

[Tocne npoBeneHus codeceqoBaHms ¢ 00yUarOIUMC MeIarorniyeckuii padboT-
HUK OTYETJIMBO BciyX o3ByuuBaeT ®UO oOyyaromierocs u BBICTABICHHYIO €My
OILICHKY («3a4TEHO», «HE 3a4TCHOY, KOTIUIHOY, «XOPOILIOY, «YJIOBICTBOPUTEILHOY,
«HEYIOBJIETBOPUTEIBHOY). B citydae eciu B X01€ MPOMEXKYTOUHOM aTTECTALMK IPH
YAAJIEHHOM JOCTyI€ Ipou3olena cOOM TEeXHUYECKUX CPENCTB 00yYarolerocs,
YCTpPaHUTh KOTOPBIM HE yIaJIOCh B T€UEHUE 15 MUHYT, MeIarorudeckuii paboTHUK
Bciyx o3ByunBaeT @O olyuarolierocs, ONMUChIBaeT XapaKTep TEXHUUECKOTo cO0s
U ¢pukcupyeT GhaKkT HeSIBKU 00YUaIOIIerocs 1Mo yBaKUTEIbHON TPUYMHE.

Bpems npoBenenus codeceoBanus ¢ 00y4aromuMcs HE JOJKHO MPEBbIIIAThH
15 MuHYT.

JIist Ka)koro oOy4aronierocsi MpoBOAUTCS OT/EIbHAsI BUICOKOH(DEPEHIUS U
COXpaHsAETCs OTHEIbHAsI BUIEC03alMCh COOECe0BaHUs B CIy4yae MPOBEACHUS YCT-
HOro ompoca. Ilpu mpoxoxkaeHue TeCTHpOBaHUSA AOCTATOYHA OJIHA 3allUCh Ha
IpyIILy, IIPX 3TOM yKa3blBaeTcs B onucanun «Tectuposanue, 18.04.2020, 10.00-
10.30».



anAch nucaHWe L . 0y ERCTHIN

[Tocne coxpaHeHus BUICO3ANMKUCH MTeJarOTHYECKU paOOTHUK MOXKET MPOCTa-
BUTH BBICTABJICHHYIO OOYYarOIIeMycsl OIEHKY B 3JIEKTPOHHYIO BEIOMOCTb IO Clie-
OYIOLIEMY aJTOPUTMY.
3axoAuM B IPENnoaBaeMbli Kypc M HAKUMaeM Ha « OLEHKI.
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Bribupaem «OTU€T Mo orieHKam».
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B PE3YIbTATC ITOABJIACTCA BEAOMOCTDL C OLICHKAMHU, KyJld Mbl MOKEM IIPOCTaA-
BUTH UTOI'OBYIO OLICHKY M AAJICC HAXKMMACM «CoXpaHUTbY.

B ciyyae nanuuus 00y4arommxcsi, He IBUBIIMXCS HA TPOMEXYTOUYHYIO aTTe-
CTaIlMIO, MeAaroru4eckuii pabOTHUK B 0053aTEIbBHOM MOPSIJIKE

* CO3/1aCT OTACIBHYIO BUICOKOH(EPEHIINIO ¢ HauMeHOBaHueM «He sBUHChH
Ha [MPOMEXKYTOUHYIO aTTECTALIUION;

* BKJIIOYAET PEXKUM BUCO3AIHUCH;



* Beiyx o3ByunBaeT MO kaxaoro oOyyarouierocsi ¢ ykazaHueM MPUYUHbI
€ro HEsIBKM Ha MIPOMEXKYTOUHYIO aTTECTAIIMIO, €CJIM MPUYKMHA HA MOMEHT IIPOBEIE-
HUSI IPOMEKYTOYHOM aTTeCTalluy U3BECTHA.

B cnyuae eciu y negarorudeckoro pabOTHHKA BO3HUKIM COOM TEXHUYECKUX
CpeAcTB npu noAxkIoueHuu u padore B DMMOC, oH MOKeT (B MOPAIKE UCKITFOUCHMUS)
IIPOBECTH NPOMEKYTOUHYIO aTTECTALMIO, HCIOJB3Ys JII000H MECCEeHIKED, obecre-
YUBAIOLIMNA BUACOCBS3h U 3aMUCh BUIEO OOIICHUSI.

3anuchk He0OXOAMMO MPHCIIATh O ajapecy shumaev.v.v@pgau.ru . Haumeno-
BaHue (haiisia c BUI€0 He0OX0IUMO 3a1aBath B cienyromeM popmarte: «OUO, nara,
aTTECTalluM, BpEeMsl aTTecTaluy _Aucuuiuinaa.mp4». Ccbllka Ha BUIE03aIIUCh aTTe-
cTanuu OyZeT pa3MelleHa B COOTBETCTBYIOIEM pa3Jiesie OHJIaitH-Kypca.

Ilposedenue npomerxcymounoii ammecmayuu 6 hopme KOMnbvlOMePHO20
mecmupoeanus

KommbroTepHoe TecTHpOBaHHUE MPOBOAMUTCS C UCIOJIb30BAaHUEM (PYHKIUU B
OUOC. TecT nomKeH COCTOSATh HE MEHee 4eM U3 20 BOIIPOCOB, BPEMS TECTUPOBAHUS
— HE MeHee 15 MUHYT.

[lepen HayaioM TECTUPOBAHUS IMENArOTMYECKU paOOTHUK B BEOMHAPHOM
KOMHAT€ HayMHaeT coOpaHue ¢ HaMMEHOBaHHEM «TecTHUpoBaHUE», BKIIOYAET BU-
J€03aIIUCh.

B ciydae ecnu naeHTHQUKAUSA TUYHOCTH IPOBOAUTCS MOCPEACTBOM (HOTO-
dbukcarm, negaroruyeckuii paboTHUK BXOAUT B pazzaen «aeHTudukaius JM4Ho-
ct». B maHHOM paszene HaxoJATcsl pa3MelEéHHble poTorpaduu 00yyaroumxcs ¢
PACKpBITBIM TACIIOPTOM Ha 2-3 CTPAHMIIE WM UHBIM JTOKYMEHTOM, YAOCTOBEPSIO-
IIET0 JINYHOCT (Cepursi U HOMEP TIOKYMEHTA JIOJIKHBI OBITh CKPBITH 00Y4arOIIUMCs),
MO3BOJIIONIETO YEeTKO 3aduKcupoBaTh gotorpaduio oOydaromierocs, ero ¢gpamu-
JIMI0, UM$, OTYECTBO (TIPU HAMYMM), ATy U MECTO POKIEHUS, OpraH, BbIIAaBIIAN
JOKYMEHT U JIaTy €ro BbIJauu, (MacrnopT JOHKEH HAXOJUTCS HAa YpOBHE Juua, (o-
Torpadus N0KHA ObITh OTOOPAKEHUEM TIeOJOKAIUU MECTOMOJIOKEHUS U (UJIN)
bukcanueit BpeMeHn).

Janee memarornueckuii pabOTHUK MPOBOAUT MACHTU(UKAIUIO JTMYHOCTEH
OoOy4Jarommxcs 1 OCMOTP MOMEIIEHU B KOTOPBIX OHU HaxoAsaTcs (Ipu BUAECODUK-
calllM), y4acTBYIOLIUX B TECTUPOBAHUU, GUKCUPYET O0YUAIOUINXCS, HE SBUBILIUXCS
JUISL IPOXOKJEHUS POMEXYTOYHOM aTTECTAllMH, B COOTBETCTBUM C ITPOLIEYpPOH,
ONMCAHHOM BBIIIIE.

Buaumanue! OOyuaronuiics, NPUCTYNHUBIINKN K BBHITIOJIHEHUIO TECTa PAHbBIIE
POBEJCHUS UACHTU(UKAIIMY €TO JTUYHOCTH, 10 UTOraM MPOMEXKYTOUHOI aTTecTa-
IIUH TIOJTy4YaeT OLIEHKY HEeyJIO0BIeTBOpUTENbHO. [locie BbImosHeHus Tecta 00yyaro-
HIeMycsl aBTOMAaTHYECKH IEMOHCTPUPYETCS MOJIyYeHHAas OLICHKaA.

B ciyuae eciiu B Xx0€ MPOMEXKYTOUYHOM aTTECTALMU MTPH YAAIIEHHOM JI0CTYTIE
MPOU3OILIM COOM TEXHUYECKUX CPEICTB O0yYaroUuXcsi, YCTPAaHUTh KOTOpbIE HE
yAaJIoch B TeueHHe 15 MUHYT, MeJaroruyeckuil paOOTHUK CO3JaeT OTIEIbHYIO


mailto:shumaev.v.v@pgau.ru

BUICOKOH(EpeHIMIO ¢ HanMeHoBaHUEM «COOM TEXHUYECKHX CPEIICTBY, BKIIIOYACT
PEKUM BHICO3AINCH, ISl KQKI0T0 o0ydaromerocs: Bciayx o3ByunBaetr GO o0y-
YaroIIerocsi, OMMMCHIBAET XapaKTep TEXHUIECKOTo cO0s  (UKCHpYyeT (aKT HESIBKU
00y4JaroIIerocs Mo YBaKUTEILHON MPUYUHE.

(Duxcauuﬂ pes3yjivmamoe npomeofcymouuoﬁ ammecmauyuu

Pe3ynbTaT nmpomexyTOYHOM arTecTallid O0ydarolierocsi, MpOBEICHHON B
dbopme ycTHOTO cobeceoBaHus, (PUKCUPYETCS MEJarorudeckuM paboTHUKOM B CO-
OTBETCTBYIOIIEH BUIECO3AMNCH, CChIJIKA HA KOTOPYIO Pa3MEIIAETCS B COOTBETCTBY-
IOIlEeM paszjienie oHnaiiH-kypca B Moodle. Pe3ynbTaT nmpomMexyToyHOM arTecTanuu
oOy4aronierocs, IpoBeIecHHON B (popMe KOMITBIOTEPHOT'O TECTUPOBaHUS, (PUKCUPY-
eTCcsl B pe3yjbTaTax TecTa, C(POPMUPOBAHHOTO B COOTBETCTBYIOIIEM pasJielie OH-
naiiH-kypca B Moodle.

B nenb npoBeneHus NpoMeKyTOUHOM aTTECTAllMU MeAarorn4eckuii paboTHUK
BHOCHT €€ PE3yJIbTaThl B AJIEKTPOHHYIO BEAOMOCTh B COOTBETCTBUU C BBILIEH3IIO-
YKEHHOW MHCTPYKIIUEHN, BBICTABIISSI UTOTOBYIO OLICHKY.

Hopsaook 0ce000xcoenusn 0OyuarWuUxca om nPoMelHCymoyHoll ammecmayuu

DK3aMeHaTOp MMEET MPaBO BHICTABIISITh OTAEIbHBIM CTYJIEHTAM B KaueCTBE
MOOLIPEHUS 3a XOPOIILYIO pabOTy B CEMECTPE 3K3aMEHAIIMOHHYIO OLIEHKY T10 Pe3yJib-
TaTaM TEKYLIETo (B TEUEHUE CEMECTpa) KOHTPOJS YCIIEBaeMOCTH 0e3 clauu IK3a-
MeHa 1y 3adera. OleHKa 3a 9K3aMEH BBICTaBJISIETCS MI€arOrMYecKuM pabOTHUKOM
B BEJOMOCTh B MEPHUO/]I IK3aMEHAIMOHHON CECCHUU, UCXO/s U3 CpeaHero Oauia 1o
pe3ysibTaTaM paboThl B CEMECTPE, YKA3aHHBIM B 3JIEKTPOHHOM BEIOMOCTH.

[lenaroruyeckuii pabOTHUK B cllydae OCBOOOXKACHHUS 00yYaromerocst OT K-
3aMeHa, 3a4eTa JOBOJAUT JI0 HEro JAaHHYI0 MH(OPMAIMIO C UCHOJIb30BAHUEM JINY-

Horo kaounera B DNOC.
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CpenHsisi OIIeHKa OIpeIeNsieTCs] Ha OCHOBE TpexX U Oosee orneHoK. CTyIeHT,
MIPOITYCTUBIIUH 110 YBAXUTEIHHOU MPUUYNHE 3aHSATHE, HA KOTOPOM MPOBOIICS KOH-
TPOJIb, BIPaBE MOIYYUTH TEKYIIYIO OLIEHKY TO3/IHEE.

OObyuarommuiics 0cBOOOXKIaeTCs OT CAauM 3a4€Ta, €CIM CPpeAHUNA Oa cocra-
B Ooutee 3.

OOyuaromuiics 0CBOOOXKIAETCs OT CIauM 3a4éTa C OLIEHKOW, €ClIU CPeTHUIMA
OaJIJ1 COCTaBUII:

¢ 3,7 no 4,4 (BKIFOUUTENHHO) — 4 (XOPOIIIO);

c 4,5 1o 5 6a/mioB (BKIOUUTENIBHO) — 5 (OTIUYHO).

OOyuarommiicss 0CBOOOXKIAETCsl OT CIayM IK3aMEHa, eCJIM CpeAHMiA 0ast co-
CTaBWII:

¢ 3,7 no 4,4 (BKJIIFOUUTENBHO) — 4 (XOPOIIIO);

c 4,5 1o 5 6a/mioB (BKIIOUUTENIBHO) — 5 (OTIUYHO).

Kpumepuu ouenku npu npogeoeHuu npomexcymoyHou ammecmayuu 6
¢opme mecmupoeanus:

IIpu cnave 3auéra:

10 3 0aJIoB — HE3aYeT;

oT 3 10 5 OajuIoB — 3ay4er.

[Ipm cnaye 3a4éra ¢ OUEHKOM:

710 3 6ayIoB — 2 (HEYIOBJIETBOPUTEIBHO);

¢ 3 10 3,6 (BKJIIOYUTENBHO) — 3 (YOBJIETBOPUTEIBHO);

¢ 3,7 no 4,4 (BKIIOYUTENHHO) - 4 (XOpOI1I0);

c 4,5 no 5 6amioB (BKIIOUUTENBHO) - 5 (OTJIMYHO).

IIpu cnaye sk3aMeHa:

710 3 6asoB — 2 (HEYOBJIETBOPUTEIBHO);

¢ 3 o 3,6 (BkitounTENbHO) — 3 (YIOBIETBOPUTEIIHHO);

¢ 3,7 no 4,4 (BKIIOUUTENHHO) — 4 (XOpOI1I0);

c 4,5 1o 5 6a/moB (BKIOUUTENIHHO) — 5 (OTIUYHO).

[Tenarornyeckum pabOTHUKOM JIaHHBIE KPUTEPUHU MOTYT OBITh CKOPPEKTHUPO-
BaHbI MPOMOPIMOHATIFHO MAKCUMAJILHOM OIIEHKH 3a TecT. Hanpumep, ecinu makcu-
MaJibHad olleHKa coctaBiisuia 10, Torna npu cnade 3adéra:

70 6 OaJIJI0B — HE3AYET;

ot 6 10 10 6amToB — 3a4eT.



