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Pabouas mporpamma aucuuIUiMHbl «MaTemaTuueckuil aHaiau3» pa3paboTaHa Ha
ocHoBe ®I'OC BO 38.03.05 busznec-unpopmaTuka yTBEPXKIESHHOIO IMPHUKA30M
MunucrepctBa oOpazoBanus u Hayku PD 11 asrycra 2016 r. Ne 1002.

ABTOD: .
K.().-M.H., IOLIEHT =7 J.A.TlaBnos

Pabouast mporpamma oOCyXI€Ha M PEKOMEHAOBaHA K YTBEPXKICHHUIO PEIICHHUEM
kadeapsl CUCTEMHOTO aHalm3a U o0padoTku nHpopmanuu ot 16.03.2020 r., mpo-
TOKOJ Ne8

3aBenyromuii kadenpoit /: / T.I1. bapaHoBckas
H.2.H., mpodeccop Da/ _~

Pabouas nporpamMma o100peHa Ha 3acelaHul METOJUYECKON KoMuccuu (pakynbrera
NpUKIaIHON nH(pOpMATUKH, TPpoTOKOI Ne7 ot 27.03.2020.

i

[Ipencenarens /,2

METOJINYECKON KOMHCCHUU 2. T.A. KpaMapeHKo
K.II.H., IOOCHT T

PykoBoaurens
OCHOBHOW MPOQeCCHOHATBHON
00pa3oBaTeIbHON MPOrPaMMBbI /9//. A.E.BocTpokHyTOB

K.3.H., JTOIICHT

=
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

IeabI0 0CBOCHUS MTUCIUIUIMHBI « MaTeMaTHYECKU aHAIHN3» SBIIETCS (Dop-
MUPOBAHHUE KOMILJIEKCA 3HaHUI 00 OpraHU3allMOHHBIX, HAYUYHBIX U METOAUYECKUX
OCHOBaxX MaTEMaTUYECKOTO armapara Jyisi MHOTUX (PYyHIaMEHTaIbHbBIX U MPUKIA]I-
HBIX JUCIUIIJINH.

3agaun

— M3YYHUTh COOTBETCTBYIOIIHNE MAaTEMATUYCCKUE ITOHSATHS, ONPEIACIICHHUS,
TEOPEMBI, IIPaBMIIa U (DOPMYJIBI MAaTEMATHICCKOTO aHAJIH3a,;

— chopMHUpPOBATh HABBIKM PEIICHUS MaTEeMAaTHUUECKHUX 3aJ1a4, UCIIOIb3Ys
MaTeMaTUYECKHE MPUEMBI, METOIbl M AJTOPUTMBI MPU PEIICHUU TH-
MOBBIX 33/1a4 ¥ TIPUMEPOB;

— pa3BUBaTh YMEHHE WCIIOIH30BATh MAaTEMAaTHUYECKHE METOJIbI, MaTeMa-
THYECKOE MOJICITMPOBAHUE B UCCIICIOBATEIIbCKON U IIPAKTUUECKOM Jie-
SITEJILHOCTH.

2 llepeyeHb MIaHUPYeMbIX Pe3yJabTATOB 00y4YeHUs MO JUCIH-
IUIMHE, COOTHECEHHBIX C IJIAHMPYEeMbIMU Pe3yJbTATAMH OCBOEHMSI
OIIOII BO

B pe3yabTaTe 0CBOEHUN TMCHUILIMHBLI GOPMHPYIOTCS CJIeAYyIONIHEe KOM-
NMeTeHInn:

OK-7 — cnnocoOHOCTh K CaMOOpTraHU3allui U caMO0Opa30BaHUIO;

[IK-17 — cniocoOHOCTh UCIMOIL30BaTh OCHOBHBIE METO/Ibl €CTECTBEHHOHAYY-
HBIX JUCIUIUIMH B IPO(ECCHOHATLHOMN MEATeTLHOCTH ISl TEOPETHUECKOTO U IKC-
MEPUMEHTATBHOTO UCCIICOBAHUS;

[1K-18 — cnocoOGHOCTh MCIONB30BaTh COOTBETCTBYIOIIUNA MaTeMaTHYECKHMA
ammapaTr ¥ HHCTPyMEHTAJIbHBIC CPEJICTBA JIsl 00pabOTKH, aHalM3a U CUCTEMAaTH3a-
1M1 UHGOPMAITUHY TI0 TEME UCCIICTIOBAHMS.

3 Mecto nucunmuiuibl B cTpykrype OITOII BO

«MaremaTtnueckuii aHaiaus» aBiasgercd O0aszosou maucuurmimaor OIIOIT BO
MOATOTOBKU oOywaromuxcsi mo HampasieHuto 38.03.05 «busznec-undopmaTukay,
HaIPaBJICHHOCTh «APXUTEKTYpa MPEITPUITHI.



4 O6bem qucuuninnbl (108 yaca, 3 3aueTHbIC €AUHUIIBI)

O0ObeM, yacoB

Bunast yueOHoIi paboThI
Ounas 3aouHasn

KonrakTHasi padora 51
B TOM YHCIIE:

— aymIuTOpHas 1O  BUJAAM
y4eOHBIX 3aHATUIA

50

— JIEKIIUHA 18

— [IPAKTUYCCKHUC 32

—— BHCAYAUTOpHAA

——3a4eT ¢ OLIEHKOU

— 3K3aMfCH

— 3alUTa KypCOBBIX
IIPOEKTOB

CamocrosiTesibHas padora 57
B TOM YHCIIE:

— KYpPCOBOI MPOEKT

—IPOYHME BHIBI CaMOCTOSI- 57
TEILHON pabOTHI

Hroro mo qpucumMninue 108

5 Conep:xkanue TUCUUILIAHBI

[lo uTtoram m3ydaemoro Kypca CTYJAEHTHI (0Oydaroniuecsi) CHAarOT 3a4eT C
OLICHKOM.
JucuuninuHa usyyaercst Ha 1 Kypce, Bo 2 ceMecTpe.




Coaep:xaHue M CTPYKTYpPa IMCUMILIMHBI 110 0YHOH (popMe 00yUeHust

Buabl yueOHo# padoThbl, BRIKOYAS
CaMOCTOSITEIbHYIO PadoTy CTY-

2 S
= = o
No HanmenoBanue Temsl S E B JAEHTOB
/i C YKa3aHUEM OCHOBHBIX g = S U TPYI0EMKOCTbH (B 4acax)
BOIIPOCOB i ; 3 IIpaktu- | Camocro-
5 g Jlexuuu YECKHUE sITEeNbHAS
3aHATHUS pabora
BBegenne B MaTeMaTH4YeCKHI
a”Hagm3. Onepauuu Hajg MHOXe-
ctBaMd. OCHOBHBIE  YHCIIOBBIE
MHOXkecTBa. DyHKIIMM OJHOW Iie-
peMeHHOoil. OCHOBHBIE 3JIEMEHTap-
Hble  (YHKIMH, UX TpaduKu.
Cnoxnas ¢yukmus. Ilocnenosa-
TEJIbHOCTH, MPEAENI YHUCIOBOU I0-
cienoBaTreabHOCTH . Teopembl 0
npenenax. [IpusHaku cymecTBoBa- OK-T:
1 HUSL IPEJIEIIOB. [lepBblii U BTOpPOH MK-17: | 2 2 4 10
3aMevaTeNbHbld Tpenensl. becko- IK-18
HEYHO MaJible 1 OECKOHEYHO 00Iib-
M€ BEJIUYMHBI, CBSI3b MEXIY HU-
mu. CpaBHeHHE OECKOHEYHO Ma-
JbIX BeIW4YMH. PackpeiTue Heompe-
JICJICHHOCTEM. HenpepblBHOCTH
¢yukuuii. Touku paspeiBa. Kiac-
cupukanusa Touek paspbiBa. Teo-
pPEMBI O HEMPEPBIBHBIX (PYHKIHIX
Ha orpe3ke. HempeprlBHOCTH aile-
MEHTapHbIX QYHKIUN
JudpdepeHunanbHOEe HCUHCTICHUE
(pyHKIUH OHOI ITepeMEeHHOM.
[TpousBogHas: onpeneneHue, Me-
XaHUYECKHUH W TeOMETPUYECKUHI
CMBICJI. YpaBHEHHE KacaTEJIbHOU K
kpuBoil.  uddepenunpyemoctsb
(GyHKLUH, CBSI3b HENPEPHIBHOCTH C
nuddepennmpyemoctpio.  Obpart-
Has QyHKIUA U ee JudepeHupo- OK-7"
2 BaHMe. TabyMila OCHOBHBIX MTPaBUII MK-17: | 2 4 8 10
u dopmyn muddepeHIpoBaHNUS. IK-18

[Tpon3BoHBIE BBICIINX TOPSIKOB.
Huddepenuman  GyHKUUH, €ro
NpUMEHeHHe B  MPHOIMKEHHBIX
BbIUUCIEHUAX. JlocTaTouHble mpH-
3HaKH MOHOTOHHOCTH ()YHKIIHH.
OKkcTpeMyMbl  (QYHKIHH, HEO0OXo-
IMMO€ W JOCTAaTOYHBIE YCIIOBHSI.
BbINyKJIOCTh KPUBOM, TOUKH IIE€pe-
rnoa. HeoOxomumoe M HOCTATOY-




n/a

HanmenoBanue TeMbI
C YKa3aHHWEM OCHOBHBIX
BOIIPOCOB

dopmMupyemblie
KOMIIeTEeHIIUH

Cemectp

Buabl yueOHoli padoThl, BKJIOYAS
CaMOCTOSITEJIbHYIO PadoTy CTYy-

JACHTOB

U TPYJA0EMKOCThb (B Yacax)

Jlexkuu

IIpakTu-
4EeCKUe
3aHATUSA

CamocrTo-
ATENbHAs
pabora

HBIC YCJIOBUS. ACUMIITOTHI KPUBOM.

HuTerpajabHoe HCYHMCJICHU I
(GyHKkuMM OQHOW TNepeMeHHOI.
Onpenenenue epBOOOPA3HOA.
Teopema 0 OECKOHEYHOM MHOKeE-
CTBE MEPBOOOPA3HBIX JIsi JaHHOM
¢byukuuu. [lonsTHe HeompexneneH-
HOTO WHTerpana. Tabimia OCHOB-
HbIX UHTerpasioB. OCHOBHBIE CBOM-
CTBa HEOIPECICHHOT0 MHTErpaa.
WNHrerpupoBanue MeTogamu 3ame-
HbI [IEPEMEHHOM M IO 4YacTsM. Pa-
[MOHANIbHBIE JPOOM H MX HHTE-
rpupoBanue. [loHATHE OmpeneneH-
HOTO HHTErpajla U €ro OCHOBHBIE
cBoiictBa. Teopema o0 cpenHeMm.
[[nomans KpUBOJIUHEWHOW Tpare-
uuu. [IponsBonHas onpeneseHHoro
MHTErpajia no NepeMEeHHOMY BEpX-
HeMy npeneny. @opmyna Heroro-
Ha-JleiiOHuIa. Beruucienue ompe-
JIEJICHHOTO HWHTErpaja MeTOoAaMHu
3aME€Hbl IEPEMEHHOU U 0 YacCTsIM.
HecoOctBennbie unTerpainsl. Ilpu-
JIO’KEHUSI ONPEJICTICHHOTO UHTErpa-
7a: Twiomanas (UTypel B JE€KapTO-
BBIX KOOpJIWHATaX, OObBEM Teja
BpalleHus, [JIMHA JOYTH I[JIOCKOMN
KpHUBOI1, paboTa nepeMeHHON CHIIbI

OK-7;
IIK-17;
[1IK-18

10

DOYHKIMN HECKOJIbKHMX NepeMeH-
HBIX.

Ob6nacte onpeneneHus QyHKIUU
IBYX IEPEMEHHBIX. YacTHBIE IpO-
U3BOJHBIE UM JauddepeHIHanbl.
[TonHoe mnpupamieHue M MOJIHBINA
muddepeHnnan, ero NnpuMeHEHHE.
ITpousBosiHast CIOKHOW (DyHKIMH,
MPOM3BOJIHAS HESBHO 3aJaHHOMN
¢byHKIMU. YpaBHEHHE KacaTeIbHON
k kpuBoit F(x, y) = 0 . YpaBHeHue
KacaTeJIbHOW IIJIOCKOCTH K IOBEPX-
Hoctu F(x, y,z) = 0 . [IpousBonHas
o0  HampasieHuro.  ['panueHr.
YacTHble MNPOU3BOAHBIE BBICHINX
MOPSAJKOB. DKCTPEMYMbl (DYHKIHHU

OK-7;
[IK-17;
T1K-18

10




Buabl yueOHoli padoThl, BKJIOYAS

E = CaMOCTOSITEJIbHYIO PadoTy CTYy-
e HaumenoBanue TeMbl o E ? JICHTOB
i C YKa3aHHWEM OCHOBHBIX g5 S U TPYJA0EMKOCThb (B Yacax)
BOIIPOCOB - [Ipaktu- | Camocro-
5 g Jlexuuu YECKHUE sITENbHAS
3aHATHUS pabota

JBYX TIEPEMEHHBIX. Y CJIOBHBIC JKC-
TPEMYMBI; HauOoJIbIIee u
HaMMEHbIIICe 3HAYCHUS (QYHKIUU Z
= f (X, y) B 3aMKHYTOH OTpaHUYCH-
HOM 00J1acTH.

YucsioBble U CTeNEHHbIE PSAbI.
UucnoBble psiibl, OCHOBHBIE MOHS-
THsi. CBOMCTBA CXOMSIIMXCS PSI/IOB.
HeoOxomuMblii TIpU3HAK CXOIUMO-
ctu psaga. JlocraTouHble MpU3HAKU
CXOJMMOCTH YHUCIOBBIX psSgoB ¢ | OK-7;
5 | nomoxkurenbHpIMA  uineHamu. 3Ha- | [IK-17; | 2 4 6 17
KorepeMeHHbIe psijibl. A6comorras | 11K-18
U YCIIOBHAsl CXOAUMOCTh. DyHKIIH-
OHAJIbHBIC PSJIbI, OCHOBHBIC MOHS-
Tusi. CTENEHHbIC PANbl U METOIBI
HaXO0XKACHUS 00JIACTH CXOJMMOCTH.
Psiner Teitnopa u MaknopeHa.

Vitoro | 18 | 32 | 57

6 IlepeyeHb y4eOHO-METOAUYECKOT0 OOecmeuvyeHHMs JJIsI CaMoO-
CTOATEJIbHOI PadoThI 00YYaAKOIIMXCS MO JUCIUTIIHHE

Meroanueckue ykazaHus (IJ1s1 CAaMOCTOSITENHHOM PabOThI)

1. MaremaTudecKkuii aHaIU3 : METOJ[. PEKOMEHIAINH 110 OpPTraHu3aIui KOH-
TaKTHOM M camocTtositelbHOM padotbl / coct. JI. A. IlaBinoB. — KpacHomap :
Ky6l'AY, 2020. — 56 C. - Pexum JOCTyma:
https://edu.kubsau.ru/file.php/118/MRpoSR_Matan_BI.pdf

2. Opnsaackas H.IT. Matematndeckuii aHaiau3 : cOOpHUK 3aaad. Yacte 1. —
Kpacnonap: KyoI'AY, 2015. — 44 c. Pexum noctyna:
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816 v1_.PD
F

3. Opnsackas H.I1. Marematudeckuii ananus : cOOpHUK 3a1a4d. Yacts 2.
—  Kpacnomap:  KyoI'AY, 2017. - 69 c¢.  Pexum  nocrymna:
https://edu.kubsau.ru/file.php/118/2Sbornik zadachCH 2 404817 v1 .PDF

7 @oHI OLIEHOYHBIX CpeaACTB AJs IIPOBCACHUA HpOMe)I(yTO‘lHOﬁ
arrecragmuu

7.1 IlepeyeHb KOMIIETEHUHM C YKAa3aHHEM JITanoB ux popMupoBaHus B
npoiecce 0CBOCHUs1 00Pa30BaTeJbHON MPOrPaMMbI

7



https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816_v1_.PDF
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja_404816_v1_.PDF
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817_v1_.PDF

Howmep ce-

Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH KOMIIETECHITUH

MmecTpa*

110 TMCUUIUIMHAM, IpakTUKaMm B npouecce ocsoeHus OIIOII BO

| OK-7-  cnoco

OHOCTBIO K CaMOOpraHn3alu 1 CaMOO6paSOBaHI/II-O

Conuosnorus u KyJIbTypOJIOTHS

JluckpeTHas MaremMaTuka

Jlunelinas anrebpa v aHATUTHYECKAsi TEOMETPUs

dunocodpus

CaMoMeHEHKMEHT

besomacHocTh KHU3HCACATCIIBHOCTH

Maremarnueckuii aHanu3

TeOpI/Ifl BepOﬂTHOCTeI\/'I N MaT€MaTH4YCCKas CTaTUCTHUKA

Juddepenunanpubie U pa3HOCTHBIE YpaBHEHUS

0O (WININININN R

3ammTa BRITYCKHON KBATM(UKAIMOHHONW PadOThI, BKIIFOYAsk OJrOTOBKY K 3a-

IIUTC U MMPOLCAYPY 3allINUThI

[TK-17 - crtocoOHOCTP MCIOJIB30BATh OCHOBHBIC METOJIbI €CTECTBEHHOHAYYHBIX JTUCITUTLINH B
poeCCHOHAIBHON JAEATEIBHOCTH JIJISi TCOPETUUYECKOTO U AKCIIEPUMEHTAIILHOTO UCCIICI0OBAHMS

1

I[I/ICerTHaH MaT€MaTuKa

1

Jlunelinas anrebpa v aHATUTHYECKAsi TEOMETPUS

=
N

IIporpammupoBanue

MarteMaTH4YeCKUN aHaJIN3

Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA

Juddepenunanpublie U pa3HOCTHBIC YpPaBHEHUS

DJIEMEHTEI TCOPHUUN HCUCTKUX MHOKCCTB

Anr OPHUTMBI U CTPYKTYPBI JaAHHBIX

Marematuueckas PJKOHOMHUKA

Hayuno-nccienoBarenbckas pabora

CucreMsl KOMHBIOTCpHOfI MAaTEMAaTUKHU

AHamn3 JaHHBIX

HccnenoBanue onepanuii

OO6111ast TeOpUsl CUCTEM

NmuTaninoHHOE MOJIETMPOBAHKE

CHCTEMHBIN aHAIIN3

AHaIM3 CII0KHBIX CUCTEM

OCHOBBI (I)I/IHaHCOBLIX BBIYHCIICHUMN

WHupopmalinoHHble cCTEMbI B QMHAHCOBO-KPEIUTHOM chepe

I/IH)KeHepI/IH 3HAHUH U HUHTCJJICKTYAJIbHBIC CUCTCMbI

N0 IBRWWWININ

IIpenumioMHas pakTHKa

(e0)

3aimuTa BBITYCKHOM KBaNM(PUKAIIMOHHON pabOThI, BKJIOYasi OJITOTOBKY K 3a-

MUTC U MPOLCAYPY 3alINUThI

BaHUA

[TK-18 crnocoOHOCTH UCIOJIB30BATh COOTBETCTBYIONTUH MaTeMaTUUECKHH anmapar ¥ HHCTPYMEH-
TaJbHBIE CPeNICTBA JUIsl 00pabOTKHU, aHAIHM3a U CUCTeMaTH3aIi HHPOPMAIIUHU TI0 TEME HCCIe0-

I[I/ICerTHaSI MaTEMaTHUKa

==

Jluneitnas anre6pa u aHaAJIMTUYECKasi TEOMETPUS

1,2

[TporpamMupoBanue

MaremMaTH4eCKUU aHaAJIN3

Teopust BEpOATHOCTEN U MaTeMaTUYeCKasi CTAaTUCTUKA

NN N

[TpakTHKa MO NOJYYEHUIO NEPBUYHBIX TPOPECCHOHATBHBIX YMEHUH U HaBbI-

8




Howmep ce-
Mmectpa*

Oranbl GOpMUPOBAHUS U POBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETEHITUI
10 AMCIMIUIMHAM, NpakThKaM B riporiecce ocsoenust OIIOIT BO

JACATCIIBHOCTH

KOB, B TOM YHCJIC IEPBUYHBIX YMeHI/Iﬁ N HaBBIKOB HaquO'HCCHeHOBaTCHBCKOfI

Juddepennnanpuble U pa3HOCTHBIE YpaBHEHUS

OOBEKTHO-OPUEHTUPOBAHHOE IPOIPAMMUPOBAHNE

DIeMEHTHI TCOPHUHN HCUCTKHUX MHOXKECCTB

AJNTOPUTMBI U CTPYKTYPBI JAHHBIX

MareMaTrudeckas 3KOHOMHUKaA

byxrantepckuil 1 ynpaBaeHYECKUN y4eT

Hayuno-uccnenoBarensckas padora

Cucremsbl KOMHBIOTCpHOﬁ MAaTEMAaTUKHU

AHann3 JaHHBIX

Uccnenoanue onepanuii

PazpaboTka npunoxxenuii B cpeae Microsoft Office

Kommsrorepnast rpaduka

OO61as Teopusi CUCTEM

NMuTallnoOHHOE MOJIETMPOBAHUE

Pa3paboTka Onu3HEC-PUIOKCHUMA

WEB-nporpammupoBanue

CHCcTeMHBIN aHAIN3

AHanu3 CII0KHBIX CHCTEM

OCHOBBI () MHAHCOBBIX BHIYHCIICHUIN

WudopmaiinoHHsie cucTeMbl B QMHAHCOBO-KPEIUTHOM chepe

I/IH)KGHCpI/Iﬂ 3HAHUM U HWHTCJIJICKTYAJIbHBIC CUCTCMBbI

COBpeMeHHHe MCTO/IbI U CUCTCMBbI IPUHATHUS peH_IeHI/Iﬁ

WNupopmannonHasi Ou3Hec-aHAJIUTUKA

Pa3paboTtka npuiioxeHuil 1iss MOOUIIBHBIX YCTPONCTB

Pa3pa60TI<a nporpamMm CUCTEMHOI'O Ha3HAYCHU A

V(OO0 NN |O|Ojggjg|O|bhiDAIRAROOOWWW

IIpenumioMHas mpakTHKa

8

HIUTE U MPOUEAYPY 3aIUThI

38.H_II/ITa BLIHyCKHOP'I KBaHH(l)HKaHHOHHOﬁ pa60TBI, BKJIFOYas MOATOTOBKY K 3a-

*Homep cemecTpa COOTBETCTBYET 3TaIly (HOpMUPOBAHUS KOMIIETEHIIUU

7.2 Onucanue noka3sareJsieil 1 KpUTepHeB OLlEHMBAHUSI KOMIETEHIHI HA
Pa3JIMYHBIX 3TANAX UX (OPMHUPOBAHUSA, ONIUCAHUE IIKAJIbI OLCHUBAHUA

Ilnanupyembie YpoBeHb 0CBOEHUSA
pe3yabTaTh
: JIOBJICTBOPH-
OCBOCHHS KOM- | gey 0B IeTBOpH- Y P OneouHoe
neTeHuun (MH- TCIILHO
TEJBHO XOPOIIO OTINYHO CPeJICTBO
JUKATOPBI J0- + | (MMHHAMAITL- = = p
p (MUHUMATHHBIN . (cpennmii) (BBICOKMIT)
CTHKEHHS KOM- | pe nocTHrHYT) HbIH, TIOPOTO-
TIETEHIHH) BbIif)
OK 7 — cnocobHocmb Kk camoopeanuzayuu U camooopaz08aHuo
3HaTh: YpoBenp 3Ha- | MuaMansHO | YpoBeHb 3Ha- | YpoBeHb 3Ha- | 3ajmaua, TECT,
- MCTOJBI CaMoO- | HUl HUXKE MU- | JOMYyCTHUMBIN HUIl B 00beMe, | HU B 00ObeMeE, | JOKJIAL,  KeWHc-
aaimsa M- Ca- | gymanbHBIX YPOBEHb 3Ha- | COOTBETCTBY- | COOTBETCTBY- | 3a/aHHe,
MOOTICHKH TpeGoBaHuii, HMI, JONyIle- | IOMEM  IIpo- | FOUIEM  IIPO- | 3a4€T C OLUEHKOM
OBHA OpraHH-
P p UMEIM MECTO | HO MHOTO He- | rpaMMe IIOJ- | TpaMMe  IoJ- | (BOIPOCHI U 3a-

3aIUU co0-

9




[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

- OBJICTBOPHU-
OCBOGHHS KOM- | yey 0B IeTBOPH- YR p o
LEHOYHOE
neTeHIUH (MH- TCILHO
TEJBHO XOpOIIO OTIMYHO CDENICTBO
MKaTOPHI 10- i | (MPHAMATE- i i pe
A PBI 1L (MUHMMAaTBHBIN HEL TIODOLO (cpenHmii) (BBICOKUIT)
CTHDKCHHS KOM- | ye noCTHIHYT) » op
TICTCHIINH) BbIH)
CTBEHHOW Jies- | TpyOBIe OmmO- | TpyOBIX OINU- | TOTOBKH, JO- | TOTOBKH, 0e€3 | maHus)
TEIILHOCTH; KU 00K MyImIEHO  HEe- | OMUOOK
- HPUHIMIIBL CKOJIBKO  He-
yHpaBICHHA rpyOBIX  OIIH-
COOCTBEHHBIM 60K
BPEMCHEM n
JIUYHOH Kapbe-
poit;
— cIoco0bl To-
BBIIICHUS pado-
TOCIIOCOOHOCTH,
PE3yJIbTaTUBHO-
CTH, U CTCIICHH
CaMOKOHTPOJISI B
OCYHICCTBIICHUHU
npodeccuo-
HaJIbHBIX (YHK-
Ui
YMerb: IIpu pemwenun | IIponemoH- IIponemoH- IIponemoH-
- YHOPaBIATE | cTaHAapTHBIX CTpHUPOBaHEI CTPHPOBAHBI CTPHPOBAHBI
JMIHBIM BPEMC- | 3313y He HpO- | OCHOBHBIC BCE OCHOBHBIEC | BCE OCHOBHBIC
HEM, KapBCPOIL, | neMOHCTPHMpO- | yMeHHWs,  pe- | yMeHHUs,  pe- | yMEHHsS,  pe-
~ OCYIICCTBIATE | papp;  OCHOB- | IEHBl  TUIO- | IIEHBI BCE OC- | IIEHBI BCE OC-
caMOaHaJIn3 n
HBIE YMCHUS, | BbIE 3aJaud C | HOBHbIE 33Ja- | HOBHbIE 3aja-
CaMOOIICHKY 6
ypoBHs opranu- | IMEIH  MECTO | HErpy6bIMu Y C Herpy- | Y44 C OTHEelb-
samun co6- | TPyOBlE OmMO- | ommOKaMu, OblMH  OlMO- | HBIMU  HECy-
CTBeHHOH nes- | KM BBITOJIHEHBI KaMH, BBINOJI- | ECTBEHHBIMU
TENBHOCTH; BCE 3aJaHus, | HEHbl BCE 3a- | HEAOYETaMH,
— palMOHAIN3H- HO HE B IIOJI- | IaHHUSA B TIOJI- | BBITOJHEHBI
poBarth co6- HOM 00BeMe HOM oOBeMe, | Bce 3alaHus B

CTBEHHBIN TPYJ.

HO HEKOTOpBIE
C HEJI0UYETaMU

IIOJIHOM 00be-
Me

Baagernb

3¢ heKTHBHBIMU
HaBBIKAMH  ca-
MOOpPTaHH3ALUU
u camoobpaszo-
BaHUA B paMKax
cBoeil mpodec-
CUOHAJIbHOU
JIeSTeIbHOCTH

[Ipu pemenuu
CTaHIapPTHBIX

3a1a4 He Mpo-
JIEMOHCTPHPO-
BaHbl 0a30BbIE
HaBBIKH, WMeE-
JIU MECTO Tpy-
Oble OIMMOKU

Nmeercst  mm-
HUMAaJIbHBIN
Habop HaBBI-
KOB JUIsI periie-
HUS CTaHAapT-
HBIX 3aJad ¢
HEKOTOPBIMHU
HeJoueTaMHu

[Iponemon-
CTPHUPOBAHBI
0a30BBIE
HaBBIKU

penieHun
CTaHIapPTHBIX

3aJa4 C HEKO-
TOPBIMH HEJO-
yeTaMHu

npu

[Iponemon-
CTPHUPOBAHBI
HaBBIKU  TIpU
pelieHnn  He-
CTaH/IapTHBIX
3a7a4 oe3
onbdoK 31
HEI0YCTOB

TIK-17 — cnocoOHOCTE UCIOIb30BaTh OCHOBHBIE MCTOJblI CCTCCTBCHHOHAYYHbBIX JUCHHUIUINH B r[poq)eccn—
OHAJIbHOH ACATCIIBHOCTU IS TCOPCTUYCCKOT'O U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUS

3HaTh:

| YpoBeHb  3Ha- | MuHUMAIIBHO | YpoBeHb  3Ha- | YpoBeHb  3Ha- | 3anaua,

TECT,
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[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJCTBOPH- OleHouHO
METCHIMH (MH- TEIBHO TCIIBHO XOPOILIO OTJINYHO CPeNCTBO
JUKATOPBI 0™ | (MuHMMANbHBL (MI:IHHMML_ (cpennuii) (BBICOKHIA)
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HOPOTO-
TICTCHIINH) BbIH)
- OCHOBHBIC HUU HWKE MH- | JOIMYCTUMBII HUII B 0oObeMe, | HUM B oObeMe, | JOKJIAL,  KeHc-
METOABI €CTe- | HUMAalbHBIX YPOBEHb 3HAa- | COOTBETCTBY- | COOTBETCTBY- | 3aJaHHeE,
CTBEHHOHAy4- | TpeOOBaHWH, HUW, JOomyulle- | IIeM  Opo- | IOLEeM Mpo- | 3a4eT C OLICHKOM
HBIX JHCIH- UMEIH MECTO | HO MHOTO He- | rpaMMeé TIOA- | TpaMMe  TOJ- | (BOTIPOCHI W 3a-
IUIMH C 1IeTIbl0 | TpyOble ommu0- | rpyOBIX OLIM- | TOTOBKH, JIO- | TOTOBKM, 0€3 | maHus)
UX UCTOJIB30- | KH 00K NyHIeHO  He- | OIMOOK
BaHUA B TIPO- CKOJBKO  He-
¢beccruonans- rpyOBIX  OIIU-
HOW JIeSATEIb- 0ok
HOCTH JUTs
TEOPETHIECKO-
TO M OKCTIEPH-
MEHTaJILHOTO
HCCIIEOBAHUS
YMers: IIpu pewenun | IIponemoH- IIponemoH- IIponemoH-
- UCTIOJIB30- CTaHJApPTHBIX | CTPUPOBAHEI CTPUPOBAHEI CTPUPOBAHEI
BaTb OCHOB- 3a7a4 He TPO- | OCHOBHEIC BCC OCHOBHBIC | BCE OCHOBHBIC
HbIE METOABI | IEMOHCTPUPO- | YMEHHS, pe- | YMEHHUS,  pe- | yMEeHHUs,  pe-
€CTeCTBEHHO- | BaHbl OCHOB- | ICHBl  THWIIO- | ICHBI BCE OC- | IIEHBI BCE OC-
Hay4YHBIX HBIE YMEHHS, | BBl 3aJaddl C | HOBHBIC 3aja- | HOBHBIE 3aj1a-
JUCHUIUIMH B | IMEIH MECTO | HErpyObIMHU Y4 C HErpy- | Y4 C OT/ACINb-
npodeccuo- rpyObie omuob- | ommoOKamu, OblMH  OWHO- | HBIMU  HECy-
HAJILHOU Jiesi- | KH BBITTOJIHEHBI KaMH, BBINOJI- | ECTBEHHBIMH
TENTBHOCTH IS BCC 3aJaHus, | HEHBl BCE 3a- | HEJOUYCTaMH,
TEOPETUIECKO- HO HE B TMOJ- | JaHWS B TIOJN- | BBIIOJIHEHBI
TO M DKCTIEPH- HOM 00beMe HOM oObeMe, | Bce 3a/aHUs B
MEHTaJILHOTO HO HEKOTOpHIE | TIOJIHOM O00Be-
UCCIIEIOBAHUS C HEJIoUeTaMH | Me
Bianers: IIpu pemwennn | Umeercs wmu- | IIponemon- IIponemoH-
- IpaKTHye- CTaHJAPTHBIX | HUMAaJbHBIH CTPUPOBAHEI CTPUPOBAHEI
CKUMH HaBBI- | 3a/a4 HE Ipo- | HaObop HaBBI- | 0A30BEIE HaBBIKK  TIpH
KaMU UCTIOJb- | JIEMOHCTPHPO- | KOB JJIsl pellie- | HABBIKM  TpW | pellieHHuH He-
30BaHMUs OC- BaHbl 0a30BbIE | HUS CTaHAApT- | PEIICHUN CTaHJapTHBIX
HOBHBIX Me- HaBBIKM, MMe- | HBIX 3a/1a4 C | CTaHAapTHHIX | 3a/1a4 oe3
TOJIOB ecTe- JH MECTO TPY- | HEKOTOPBIMH 3a71a4 ¢ HEKO- | OMHUOOK "
CTBCHHOHAy4- | Oble OIMOKH HeJI04eTaMu TOPBIMH HEJIO- | HEJIOYETOB

HBIX JIUCIU-
IUIMH B IPO-
(heccroHab-
HOM JiesTelb-
HOCTH 1
TEOPETUYECKO-
TO | dKCTIepHU-
MCHTAJIBHOTO
HCCIICIOBAHUS.

qyeTaMHu

IIK 18 — crmocoOHOCTh KMCIT0JIb30BaTh COOTBETCTBYIOIIMN MaTeMaTHYECKHUM anmnapaT U HHCTPYMEHTab-
HbIC CPEJICTBA JIsl 00pabOTKH, aHaJIM3a M CUCTEMATH3allii MH()OPMAIIUK 110 TEME UCCIICIOBAHUS

3HaTh:
- COBPEMEH-
HBIM MaTeMa-

YpoBeHsb 3Ha-
HUA HUXKE MU-
HUMAaJIbHBIX

MuHuMaIbHO
JIOIYCTUMBII
YpPOBEHH 3Ha-

YpoBeHb 3Ha-
HUN B o0BEMeE,
COOTBETCTBY-

YpoBeHb 3Ha-
HUl B 00BEMe,
COOTBETCTBY-

3amaua, TECT,
JNOKJIag,  Keiic-
3aJlaHue,
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[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJCTBOPH- OlerouHOe
METCHIMH (MH- TEIBHO TCIIBHO XOPOILIO OTJINYHO CPEICTBO
JUKATOPBI 0~ | (MuHMMANbHbIH (MI:IHHMML_ (cpenuwmit) (BBICOKHIA) b
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HOPOTO-

TICTCHIINH) BbIH)
THYSCKHH ar- | TpeOOBaHUH, HUW, JOomyulle- | IIeM  Opo- | IoMEeM Mpo- | 3a4eT C OLICHKOM
napat 1 UH- UMEI MECTO | HO MHOTO He- | rpaMMe TIOA- | rpaMMe  ToA- | (BOIpOChl U 3a-
CTpyMeHTalb- | TpyObIe OmwuO- | TpyOBIX OIIU- | TOTOBKH, JO- | TOTOBKH, 0e€3 | JaHus)
HBIE CPEJICTBA | KU 00K MyIeHo  He- | OMHUOOK
JUtst 00paboT- CKOJIBKO  He-
KH{, aHAJIN3a U rpyOBIX  OIIU-
CHUCTEeMaTn3a- 60K
U HHPOP-
Mall{H.
YMeTh: Ilpu pemenun | IIpoaeMoH- IIponemon- IIponemon-
- ACIIOJTB30- CTaHNapPTHBIX | CTPUPOBAHBI CTPHUPOBAHBI CTPHUPOBAHBI
BaTh COOTBET- | 33Ja4 HE TNPO- | OCHOBHEIE BCE OCHOBHBIC | BCE OCHOBHBIC
CTBYIOILIUI IEMOHCTPUPO- | YMEHHs,  pe- | yMEHHs,  pe- | yMEHUsd,  pe-
MaTeMaTrHnye- BaHBl OCHOB- | IIEHHI  THIO- | MEHBl BCE OC- | IIEHBI BCE OC-
CKUI armapar HbIC YMCHHA, | BBIC 3aJa4d C | HOBHBIC 3aJa- | HOBHBIC 3ala-
Y MHCTPYMEH- | UMEIM MECTO | HETpyObIMH Yyl C HEIPy- | Y4 C OTHEIb-
TaJbHBIE CpeNl- | TpyOble ommob- | ommOKaMm, OpIMu  OmHO- | HBIMU  Hecy-
CTBa s 00- KH BBITIOJTHEHBI KaMH, BBINOJ- | IIECTBEHHBIMU
paboTku, aHa- BCE 3aJaHus, | HEHBl BCE 3a- | HEJOYETaMH,
TU3a M CHUCTe- HO HE B IIOJI- | IaHWUSA B TIOJI- | BBIMTONHEHBI
MaTH3aIun HOM 00BeMe HOM o0BeMe, | Bce 3alaHus B
uHQOpMaIH HO HEKOTOpBIE | MOJHOM O00be-
MO TEMeE HUC- C HeJJoYeTaMH | Me
CJIeTOBaHMSL.
Bnanets: IIpu pewenun | Umeercs wmu- | IIpogemon- [IponemoH-
- IIpaKTH4e- CTaHJAPTHBIX | HUMAJIbHBII CTPUPOBAHBI CTPUPOBAHBI
CKMMU HaBBI- | 337a4 He Mpo- | HA0op HaBHI- | 0a30BbIE HaBBIKM  TIpH
KaMH{ UCTIONb- | JIGMOHCTPUPO- | KOB JJISl pellie- | HAaBBIKM  TIPW | pEUIeHHH He-
30BaHUsA Ma- BaHbI 6a3OBBIe HUA CTaHAApT- | pCHICHHUN CTaHAApPTHBIX
TEMaTU4eCKO- | HaBBIKM, HWMe- | HBIX 3aJad C | CTAaHJapTHBIX | 3ajad4 0e3
TO anmapaTta ¥ | JJM MECTO TPY- | HEKOTOPHIMH 3aa4 C HEKO- | OIMMOOK "
HWHCTPYMCH- Oble OMIMOKH HEJ0UYECTaMU TOPBIMHU HEI0- | HEAOUYCTOB
TaJIbHBIX qyeTaMHu
CPEeJICTB st
00paboTKHw,
aHanmM3a " CH-
CTeMaTH3aIun
uHpOpMAITUN
MO TEMeE UC-
CJICZIOBAHMSL.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSA WM HHbIE MaTepHAJibl, He00XO-
AUMBbIe JJIsl OLEeHKH 3HAHMi, YMEHHi, HABBIKOB, XapPaKTePU3YIOLIUX JTAIbI

bopmupoBanust komnerenuuii B npouecce ocsoenust OINOII BO

3aoauu
.1. Opnsuckas H. I1. Maremarnueckuil ananus : cOOpHUK 3a1a4 (yacth 1) /
H. II. Opnasuckas. — Kpacnonap : KyoI'AY, 2015. — 44 c. — Pexum pocryna:
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https://edu.kubsau.ru/file.php/118/1Shornik zadach Orljanskaja 404816 v1 .PD
F

2. Opnsuckas H. I1. Marematuueckuil ananus : cOOpHHK 3a1ad (4acth 2) /
H. II. Opnasuckas. — Kpacnonap : Kyol'AY, 2017. — 69 c. — Pexum nocryna:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH 2 404817 vl _.PDF
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Temwt 0ok1a006 (npumepot)
Hcnonb30BaHre NOHATHSI TPOU3BOAHOM B 3KOHOMHUKE

JudbdepeHnmansl BRICIIAX TOPSIKOB U X PUMECHECHHE
Oco0eHHOCTH KpUBOHM Oe3pa3auyus U NMpeeIbHON MOJIe3HOCTH
OyHKIMS T10JIe3HOCTH ((QYHKIUS TTPEATIOUYTCHHH)
[TponsBoacTBeHHAS PYHKITHS

o uhswWwhE

Hcnonbp3oBaHue MCTOA0B HAMMCHBIINX KBAaAPAaTOB B IIPOTHO3UPOBAHUU

Keiic-3a0anun (npumepul)

3aoanue 1
3aBHCHMOCTh 00bEMa BBITyCKa Y OT KOJHYECTBA MCIOJIb3YEMbIX TPYIOBBIX pe-
cypcos L onpenensiercs dynkuueit Y = F (L) xak

0, L=0,
a, L=1
3

a+ZF(L—1), L>1

|. BoiOpaTh 01H NPaBWIbHBIH BAPHUAHT 0TBETA

OOBeM Bolllycka pu L =N MOXKHO BBIUKCITUTD 11O hopMyIie

1) Y(n)=a- 1—(%” : 2) Y(n):4a-[l—(%)n}
(2 4)Y<n):4_;[1_(3j“].

1. Onpenenuts N, ecnu u3BecTHol a=12; Y = 32% .

3)Y(n)=

a.
4

I11. BeiOpaTh A1Ba u 00Jiee NPaBUILHBIX OTBETA

[Tpu a =12, 06beM BBINTyCKa HE MPEB30MACT BETUIHH

1)46; 2)47; 3)48,  4)49.

3aoanue 2
Curyauus
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PykoBOICTBO pPOCCHMCKOW KOMIIAHMM X, MPOU3BOMSIIEN KBAC HUCKIIKOYH-
TEJIbHO CPEJCTBAMU KOMMAaHUM (0€3 3aKyIOK ChIPbsi) U MOCTABJISAIONIEH MPOAYKT HA
POCCHUICKUN PBIHOK, PEIIAET BOIPOC O HEOOXOJMMOCTH MEPEOPUEHTHUPOBATHCS HA
3apyOeKHbIE PBIHKU JUIsl YBeTU4YeHUs: puObutn. [ skcrnopTa komnaHuu X Jyd-
nie Bcero noaxoaut ['epmaHus. DTO CBSI3aHO KaK C M3MEHHUBIIEICS SKOHOMHYE-
CKOW CUTYyaIlueH W pacTyllled KOHKYpEeHIIMeH Ha POCCUMCKOM PBIHKE COBITA, TaK U
C JINYHBIMH CBSI35IMH OJHOTO U3 TOI-MEHEIKEPOB.

Ha nganHbIii MOMEHT KOMIAHUS pealu3yeT CBOIO MPOAYKIHio 1o 1ene 109
pyO., ONTUMAIbHOMW C TOYKM 3pPEHUS MAaKCUMM3allUM MPUOBUIM, U TPU TaKOM
YPOBHE IIEH KOMITAHUS peann3yeT | MIH eIUHUL TPOAYKIIMHU B TO/I.

AHaTUTUKHA KOMIIAHWW BBIYUCIIMIIN, YTO BEJTMYMHA CITPOCca Ha JTUTPOBHIE Oy-
TBUIKU KBaca Ha HEMEIIKOM PhIHKE OyaeT mpubnau3nuTeasHo paBHa 800 ThIC. €TMHUIL
MIPOIYKIIMU B TOJI, a ONITUMAJIbHAS TIeHa 3a OyThUIKY — 2,4 eBpo. [Ipu 3TOM mpous-
BOJICTBEHHBIE M TPAHCHOPTHBIE HM3IEPKKH, CBSI3aHHBIE C IEPEXOJOM Ha JIPyrou
PBIHOK, COCTaBSIT BCETO JIMIIb | MIIH pyO.

BrusHue HaoroB Ha A€SITEIBHOCTh KOMITAHUY PUOTU3UTEIHEHO OJIMHAKOBO
pu 0060ux BapuaHTax, 3a uckitouenueM HJIC. Cnpoc Ha ToBap MeHsieTCs B 3aBU-
CUMOCTH OT PKOHOMHYECKOW CHUTYyalluH, IIeHAa M3MEHSETCS Ha BEIUMYMHY WHOIA-
uu. Ecnu pykoBOJICTBO pEIIMT peaan30BbIBaTh ToBap B ['epMaHuu, TO COBIT Mpo-
IyKiuu B Poccuu mpuaercst npeKpaTuTh.

Bonpocs! u 3a1aHus 11l MPOBeJAeHUsI TPOMEKYTOYHOT0 KOHTPOJISI
(3a4eT ¢ OLEHKOM)

Komnemenyus « OK-1 — cnocobnocmu k camoopeanuzayuu u camooobpaso-
BAHUION

Bonpocul k 3auemy c ouenkoii

1. Tlonstue pyHkuuu. OCHOBHBIE CBOMCTBA (PYHKIIUIA.

2. OcHOBHBIC dJIeMEHTapHbIe (PYHKIMH (CTENneHHas, MoKa3aTellbHas, Jora-
pudMHUYecKasi, TPUTOHOMETPUYECKUE, OOPATHBIE TPUTOHOMETPUUYECKHE).
Knaccudukanus QyHkimii.

[Ipumenenue GyHKIMI B 5KOHOMUKE.

[Ipenein nepeMeHHON BEJIMYUHBI U €I0 CBOMCTBA.

beckoHneuHo Manast 1 6ECKOHEUHO OOJIbIIasi BEIMYUHBI.
Haxoxnenue npenesnos.

[IepBbIil 3amMeyaTeNbHbIN MTPEEIT.

Bropoii 3ameyaTenbHbIi Ipeaes.

0. CpaBHEHHE OCCKOHEUHO MAJIbIX BEIIMYHH.

1. CBs3b O€CKOHEYHO MaJIbIX ¢ OECKOHEYHO OOJIBIINMHU.

12. HenpepbIBHOCTh GYHKIIUU B TOUKE U HA OTPE3Ke (2 onpeesieHusl)
13. luddepenimanbHoe ncuucienre GyHkuuu 1 nepeMeHHou.

14. TlpousBonnas @yukiuu OcHOBHBIE paBuia AU epeHIupPOBaHUS.

HER©0~NO O A~W
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15. [Ipou3Bo/iHbIE CTETNIEHHBIX, TPUTOHOMETPUUECKUX, MOKA3aTEIbHbIX, JIO-

rapuMUIecKux QYHKITUH.

16. [IpousBoaHas CIOKHOU (PYHKITUH.

17. TIpou3BoiHbIE OOPATHBIX TPUTOHOMETPUUECKUX (HYHKITHI.

18. IIpon3BOIHBIC BBHICIIMX TOPSAKOB.

19. DKOHOMUYECKU CMBICH POU3BOTHOM.

20. Vicionp30BaHME MOHATHSI IPOU3BOIHON B SKOHOMHUKE.

21. Yucnoseie psagel. CxogumocTh U cymMMa psiga. HeoOxomumoe ycimoBue

CXOOUMOCTH.

22. Paqbl ¢ HEOTPHUIIATEIIEHBIMU YWICHAMH.

23. Ilpu3HaKku CpaBHEHUS YUCIOBBIX PSAAOB. DTATIOHHBIC PSIBI.
24. 3HaKoYepEeaYIOIIHUECS PSJIBI.

25. AOCoIIOTHAs U yCTIOBHASI CXOJIMMOCTD PSIOB.

26. CTeneHHbIe PAIBI.

2. lnTepBaji CXOAUMOCTH CTEIIEHHBIX PSJIOB.

28. CBoMCTBa CTENIEHHBIX PSJIOB.

29. Paznoxxenune GyHKIUNA B CTETICHHBIE PSIJIbI.

30. Psanpr Teitnopa.

31. Panp1 Oypre.

32. CxoaumocTs psiga Oypne.

33. Psaapl @yphe 715 YeTHBIX M HEYETHBIX (PYHKIIHUA.

34. Psig dypoe ¢ nepuogom 2L.

35. KommiekcHble uncia

36.Ocnosuble mouaTHs 1udhepeHInaNbHbIX YPABHEHMH IIEPBOrO HOPSIKA.
37. Inddepennpanbable ypaBHEHUS IEPBOTO MOPSAAKA.

38. Inddepenumanbable ypaBHEHHS BTOPOTO IOPSIKA.

39. Onnoponusie nuddhepeHnnanbHbIe ypaBHEHHS.
40.TIpunoxenue nuddepeHInanbHpIX YPaBHEHNN B dKOHOMHUKE.

Komnemenyus «IIK-17 — cnocobnocms ucnonv3o08ams 0CHOB8HblE MemMOObl

eCmeCcmeeHHOHAYYHbIX ()MCZ/;I/H’UZZ/IH 6 l’lpOgbeCCLlOHCl]ZbHOZZ desmenvHoOCmU OJisl Meo-
pemudecKoco U IKCnepUmMeRnalbHoco UCCNICO0BAHUSY

CoNoaRrwDE

Bonpocwul k 3auemy c ouenkoii

Huddepeniman u ero CBOMCTBa.

[Ipuiioxxenune mponu3BOJHOM.

[IpaBuno Jlonurans - beprymm.

BospacTanue u yObiBaHUE (PYHKIIHH.

OkctpemyM yHkiuu. H. 1 1. yciaoBus sxkcTpemyma.
AcuMNTOTH PYHKIIUU

HauOounbiiiee 1 HauMeHblee 3HauYeHrue (QyHKIHM.
BhINyKI0CTh M BOTHYTOCTh (DYHKIIHIA.

. H. u 1. ycioBust BBIMYKJIOCTH U BOTHYTOCTH.
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10. AcumnToTH QyHKIUU.

11.001mmas cxema ucciaeaoBaHus PyHKIIUH.

12.HeonpeneneHHplii HHTETPaI U €r0 CBOMCTRA.

13.MeTobl THTETPUPOBAHUS: UHTETPUPOBAHUE PA3IOKEHUEM.

14 .MeTtoJ 1TOACTaHOBKH.

15.MeTobl THTETPUPOBAHUS: METOJI UHTETPUPOBAHUS 110 YACTSM.

16.uTerpupoBaHre HEKOTOPHIX (YHKIUN, COoAepkKallMX KBaApPaTHBIA TpeX-

YJICH.

17.1aTerpupoBaHue paliioHaIbHBIX (PYHKIIHA.

18.1HTerpupoBaHne TPUTOHOMETPHUUECKUX (YHKITHIA.

19.WuTerpupoBanre HEKOTOPHIX HPPAITUOHABHBIX (DYHKITHI.

20.0 ne Oepymmxcsi HHTETpaiax.

21. Teopembl 0 CyIIECTBOBAHUH U €IUHCTBEHHOCTH PEIIICHHUS.

22. nemeHTHI KauecTBeHHOTro aHanu3a Y 1-ro nopsiaka.

23. Henonusie 1Y 1-ro nopska.

24. J1Y c pa3aensitonMucs nepeMeHHbIMH.

25. Opnoponnbie 1Y 1-ro nopska.

26. YucneHHsie MeTOABI pelieHus TudPpepeHIalIbHbIX YPaBHEHUH.

27. J1Y 2-ro nopsiaka, JOIMyCKaroue MOHMKEHNUE MOPsIIKa.

28. Jlunetinpie /1Y 2-ro nmopsiika ¢ MOCTOSHHBIMU KO3 QUITMECHTAMHU.

29. Tlpunoxenwue /[Y B 5KOHOMUYECKOIN THHAMHUKE.

30. OGnactp onpezeneHus: GyHKIIUU ABYX TEPEMEHHBIX.

31. VYpaBHEHUS JTHHHM.

32. Ilpenensl oT PyHKINN HECKOIBKUX MEPEMEHHBIX.

33. YactHble MpoU3BOIHBIEC U AU PEPEHIINATDI.

34. DkctpeMyM (YHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

35. IlpousBomHas Mo HAMIPaBJICHUIO.

36. I'paaueHTt QyHKIUU.

37. Tlomnoe mpuparieHue u nojaHb quddepeniman, ero npuMeHeHHe.

38. IlpousBonmHas cioXXHOM (GYHKIHUU, TPOU3BOJIHAS HEABHO 3aJIaHHOMN
byHKINU.

39. VYpaBHenue kacateiabHOU K KpuBoil F(x,y) =0.

40. VYpaBHEHHE KacaTeIbHOM IIOCKOCTH K rmoBepxHocTH F(X, y,z) =0 .

Komnemenyus «I1K-18 — cnocobrnocmu ucnonvzosames coomeemcmaeyouuii
mamemamuyeckull annapam u UHCmpymeHmanbhvie cpeocmaa 0isi 00pabomxu,
AHaIU3a U cucmemMamu3ayuu UHhopmayuu no meme UCCie008aHUSLY

Bonpocwul k 3auemy c oyenkoi

OnpeneneHHblil THTErpall U €ro CBOMCTBA.
['eoMeTprUeCcKril CMBICIT OIPEICIIEHHOTO UHTErpaa.
CBoOIICTBA ONPEAEIEHHOTO UHTETpaa.

Metoabl pelieHus: OnpeaesIeHHOTO UHTErpaa.
Brluncnenne onpeneneHHoro naTerpania.

oW E
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Teopema HptoToHa - JleiOuua.

Teopema o cpeaHeM 3HAYCHUU.

HHTerpanbHble CyMMBI M CBSI3b C OTIPE/ICIICHHBIM HHTETPAJIOM.
[IporpammHasi peanu3alys BEIYUCICHUS ONPEICICHHBIX HHTETPAJIOB.
[Tnomane KPUBOIMHEHHOW (PUTYPBI B IEKAPTOBBIX H MOJISIPHBIX KOOPIH-

JlmHa yru KpuBOM.
OOBbeMm Tesna BpalieHusl.
[TpunoskeHus onpeneaeHHbIX HHTErPAIOB K PEIICHUIO pocTeHmux (u-

3UYCCKHUX 3aaa4.

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.

[TpubnxeHHOE BRIUUCICHUE OTPECTICHHBIX HHTETPAJIOB.
Brruncnenne miomanay noBEpXHOCTH BPALICHHUS.
MexaHn4uecKkoe IPUIOKEHNUE ONPEAEIEHHOTO NHTETpaa.
WuTerpanbl OT HeOrpaHUYEHHBIX (QYHKIIUM.
DKOHOMUYECKHI CMBICII OMPEAEIEHHOTO HHTETpaia.
Hcnonb30BaHne NOHATHS ONPEAECIIEHHOIO UHTETPalIa B 9KOHOMHUKE.
HecobcTBeHHBIE MHTETPAIBI.

[Tonubiit auddepenman

JudbdepenuupoBanue HEIBHBIX QYHKITUN

[Ipon3BoOIHAS IO HAIIPABJICHUIO.

['panueHT.

JIBOVIHBIE HHTETPAJIBI

KpuBoJIMHENHBIE UHTETPAIIBI

[ToBEpXHOCTHBIE UHTETPAJIBI

Pu3nYECKrEe NMPUIOKEHUS IBOMHBIX UHTETPAJIOB
HecoOcTBeHHBIE NBOMHBIE HHTETPAJIBI

AOGCOIOTHBIN SKCTPEMYM

®opmyna Tenmopa

®opmyna ['prHa U ee NpUMEHEHUE.

®opmyna Crokca.

YacTHble IPOU3BOAHBIE BBICIIUX IMOPSAIKOB.

OKCcTpeMyMbl QYHKIIUU JBYX TE€PEMEHHBIX.

VYcnoBHBIE DKCTPEMYMBI; HAauOOJbIIIEe U HAaUMEHbIIIee 3HAYCHUS (PYHK-

uuu z = f (X, y) B 3aMKHYTOH OrpaHUYE€HHOM 00JIaCTH.

Ilpakmuueckue 3a0anus 011 npoeedeHus 3auema ¢ OUEeHKouU

B pamMkax npakTH4ecKoro 3aJaHus I OLEHKA OCBOEHHUS KOMIIETEHLUN
OK-7, I[IK-17, [IK-18 obyu4atoriemycsi mpeajaraeTcsi BbIIOJIHUTh OJHO U3 CIEAy-
FOIIUX 3aJaHUM:

lim

X—00

1.

3 2 5x2
2X° —=3x +x+1
2x3 —3x% -2x+3)

18



5 7x° +2
| (1+3x}i
3 x—o\ 14+ x
”msm2x_
4. x>0 X
li sin® 2x
5 X—0 3X2
li tg®4x
6. *° 10x°
li §n5x_
7. 0 4x®
|”n§n26x_
8. *° 2X
o ILrp(Bx-cthx).
Hm—éiia
10. *>° sin® 2x
IimarCthX.
11. *° X
lim— 2%
12. *° arcsin 9x
tg® >
lim 2 2.
13. > 2X
Ihncosx—l.
14, >0 3x°
“n]QnSX

15. *~° Sin10x

Haiitu mpou3BoaHbIE X', OOpATHBIX (yHKIIMIA:
Yy = X—CO0SX

=

y =2x+x°
o x-1

3 )T x+s,

N

Haiitu mpousBoAHbIE Y', OT HEIBHBIX (DYHKIIMA:
2X+y—-4=0
xny+ylhx=0

A
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Ix+.Jy-2=0
hy+X-a=0

X' —y*=a

6. € +e’ —e¥ -1=0

=

no

w

Haiiti nmpou3BoaHble PyHKIIMIA, 3aJaHHBIX TAPAMETPUUYECKU:
X =acos’t
y=asin’t

{x:a(t—sint)

y = a(l-cost)

x=e'sint
y =e' cost
HccnenoBath GyHKIIUU U IOCTPOUTH UX TpadUKu:
2X
2
y= 1+x°
_ x*(x—4)
g = Xx=af
2X
=2+x°.

3
y= (x+1e™

X
_ 2
y=Xxe ?,
In x
y= *.
Haittu naTerpasnst:

dx
-[xz—x—2

jx—dx

(=)’
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dx
7 '[x(x+1)2

dx
8. J‘ixz-—lix+2)
I( (x2 + 2)dx

9 7 (x+1f(x-1)
_[ xadx
10.7 x* +3x—4
J- x> — X i
11.7 x* —6x+10
_[ x®+1 dx
12 7 x* —=5x* +6x
,[ x3dx
13.° Ix-1
J. Jxdx
14. 24 +3
J‘ Jxdx
15. Ix +1
-[ xdx
16.° Y2x+1
dx
17. Jilﬁ/ﬂ]x

dx
18.
-[ (2+cosx)(3+cosx)

X
19. J'tg3(5+ Zjdx

20. J.cosicosﬁdx
2 3

21. fsin 9xsin xdx

Breraucnuts OIIPCACIICHHBIC MHTCTPAJIbI:

5

1. _fx\/xz—16dx.
4
5

2 J- xdx
1 V143X
2

3. J.de
1 2x-1
? Jxdx

4, )
!&—1
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dx.

5 TZIn:(Hl

Haiitu 006beM Ten, 00pa3oBaHHBIX MU BpallieHue BOKpyr ocu Ox u Oy mioc-
KX (GUTyp, OTpaHUICHHBIX JIMHUSIMHU:

1 Y=X, y=&
2 y=sinX,y=0npu0<x<rz

3. y=4/x,x=1, x:4,y:0.

[IpounTterpupoBath AuddepeHnaIbHble ypaBHEHUS BTOPOTO MOPSIKA:

1. Y'=sinx

y” _ i
2. x?

ylr — _i
3. y’
4 4yﬂ\/y :1

" 1 !

y' =1y
5. a
6 Xyﬂ_ylzo

Haiitu obmiue pemenust oqHOpOAHBIX U depeHITUaTbHBIX YPABHEHUM BTO-
pOTO MOpPSJKA C MOCTOSIHHBIMU KO PUITUEHTAMU:

1. Y'—4y'+3y=0
2 y'+2y'-8y=0
3. y'+3y'+2y=0
4, ¥ —4y'=0
5 Y'-2y'+y=0
6. V' +8y +16y=0
7. y'—4y'+13y=0
g Yy +6y +25y=0
g9 Y'+9y=0
10.Y"—16y=0
Haiitu oO1ue perieHus ypaBHEHUS:
1. Y -6y —7y=32>
o y"+2y' -8y =12*
3, Y -2y'+y=¢
4 Y +7y +12y =24x* +16x-15
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Yy -6y =x -2
18

y"'—4y'+3y=x-1
y"—2y' =6x* —10x +12
8. Y"—3y'—10y =sin x+3cosXx

N oo o

HCCJ’ICI{OB&TB JaHHBIC PAAbI HA CXOJAUMOCTD, IPUMCHUB IIPHU3HAKU CPABHCHUA!

= 2N
1. §3n —5

= 2n+7
2 ;3n +11

im
n®+12 .

3.
A, gln(nl+3)
5. %n(3§—4)

1
8. ;Wm(n +1)

C IMOMOIIBIO MHTCTPAJIBHOI'O IMIPHU3HAKA UCCIICIOBATE CXOAUMOCTD PAOO0B!:
i 1
1. & Bn+2)in@Bn+2)

3. 2 N
Haiiti 001acTi CXOAMMOCTH CTENEHHBIX PSIIOB:

x x2 x* Xt

+ + + +
4. 1.2 2.3 3.4 4.5

n

X
zzn—l'

=
2 X"
=L
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D nix".
7. n

=1

3 X 6 X 9 X12
+

=1

X
— + + +....
g 8 8.5 8.9 8.13

> 10"x".
9. n

x2 x3

X
+ + Fo.

10.2+3 2°2+3* 2°4+3°
> x"tg 1
n=1 n
5X+52X2 +53X3 +54X4
12. IR

HWccnenoBars QyHKIMHE Ha SKCTPEMYM:
13.2=X*+Yy? +xy—4x-5y
14 2=xy1-x-y)
15 2=xy*(2-x-y)

11.

2 , 1 1
Z=X+Xy+y +=+=
16. Xy,

17.2=2%" —xy* +5x* +y?

X

18.2 =eE(x+ yz).
BeruucinTe 1BOMHBIE UHTETPAJIBI:
1. _U (x+ yz)dxdy, rae D orpannuena npsiMpiMu y =X, Y=2X U
D
y=-x+4.
2. ”5 dxdy, rae D orpanudeHa mpsMbIMH Y =e*,y = e* 1 mpsIMOi
D

X =2.
3. ”exydxdy, rae D orpannyena runep6osioit xy = 1, ocbro abciuce u nps-
D

MbIMH X = 2, X = 3.

NmerotTcs crnenyromme AaHHbIE O nepeMeHHbIXx x u y. [Ipenmosaras, 4dro
MEXy X M y CyIIEeCTBYET JIMHEWHAs 3aBUCUMOCTb, HAUTH SMITMPUUYECKYIO (HOopMy-
7y y=ax+b METOJOM HAMMEHBIINX KBAJPATOB:

1. x - ueHa Ha ToBap (yci.eld.); Y — YPOBEHb poJax (ThIC.€l.):

X 3,0 4,0 5,0 6,0 7,0

24




Yi 200 160 120 90 80

2. X - YpOBEHb MOTPeOICHH NEKTPOIHEPTUN HA TpeanpuiaTun (MiaH KBT. u);
y — ce0€CTOMMOCTh €IMHHULIBI POTYKIUU:

X, 1,2 1,3 1,4 1,5 1,6

Y, 20,0 18,8 18,2 18,1 18,0
3. X - MoOmHOCTh aBurarens (JI.C.); y — CPEIHHH CPOK €ro IKCILIyaTalluu
(mec.):

X 30 40 50 60 70

Y, 18 20 21 24 25

ITo 9KCIICPUMCHTAJIbHBIM JaHHBIM IIOCTPOUTH MCTOJJ0M HAUMMCHBIINX KBa-

paroB

JIMHEWHYIO SMIIMPUYECKYIO 3aBUCUMOCTD Yy = ax +b. CpaBHHUTH NOJIYYEHHYIO 3aBH-
CHUMOCTb C aJIbTEPHATUBHOM U ONPEAECIINTD, KaKas U3 HUX JIyYIIE€ COOTBETCTBYET

OKCIICPUMCHTAJIbHBIM JaAHHBIM:

4,
X, 2 2,5 3 3,5 4
Yi 4,2 55 6,9 8 9,5
AlbTEpHATHBHAS 3aBUCUMOCTh Yy =2X+ 0,1x2.
5.
X, 1 2 3 4 5
Yi 1,0 1,4 1,7 2,0 2,2

AHBTCpHaTI/IBHaH 3aBUCHUMOCTD y= \/; .

7.4 MeTtoauvecKkue MaTepuaJibl, OoNpeae/silomme nNpoueaypbl oueHuBa-
HHSl 3HAHUI, YMEHHU U HABBIKOB U ONBITA IeATEJIbHOCTH, XaPAKTEPU3YOIIHAX
3Tanbl (JOPMUPOBAHUS KOMIIETEHIMH
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KoHTpoas ocBoeHUS AUCHUIUIUHBI «MaTeMaTH4eCKUi aHaiu3» MPOBOIUTCS
B cooTBeTcTBUU [lojloskeHMeM cHCTeMbl MeHeKMeHTa kadectBa KyOoI'AY 2.5.1
«Texkymuit KOHTPOJIb YCIIEBAEMOCTH W MPOMEKYTOUHAS aTTeCTalusl 00yJarommnx-
CsI».

Kpumepuu ouyenku ooxnaoa

JIOKJIa]] OLIEHUBAETCS 110 CIELYIOIINUM KPUTEPHSM:

ITokazarenn I'panamnus baniel
CooTBeTcTBHE JIOKJIaJa 3asiB- | COOTBETCTBYET MOJHOCTHIO 2
JIEHHOM TeMe, IeNd W 3ajJadaM | €CThb HECOOTBETCTBUS (OTCTYILICHHUS ) 1
MIPOCKTA B OCHOBHOM HE COOTBETCTBYET 0
CtpykTypupoBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, OOecrieunBaeT 2
HU3aIus) JOKJIana, KoTopas | CTPYKTypHpOBaHO, HE 00eCTIeunBacT 1
o0OecrieurBaeT MOHUMAHUE €ro | He CTPYKTYpHUPOBaHO, HE 00ecreunBaeT 0
coJiepKaHus

KynpTypa BBICTYyIUIEHUSI — 4Te-
HUE C JIUCTa WIM pacckas, 00-
paIEHHBIN K ayAUTOPUHN

paccka3 06e3 oOpaInieHus: K TeKCTy
pacckas ¢ oOpaleHlueM TeKCTy
YTEHUE C JINCTA

JloCTyIHOCTh JOKJIaga O colep-
KAHUW TIPOEKTA, €ro IeJsX, 3a-
Jladax, MEeTo/Iax M pe3ylbTaTax

AOCTYIIHO oe3 YTOUHAOMIUX BOIIPOCOB
AOCTYIIHO C YTOUHAIOMUMHA BOIIPOCAMHA
HCAOCTYINHO C YTOUHAONIMMHU BOIIPOCAMU

Lemnecoobpa3HocTs, UHCTPY-
MEHTAJIbHOCTh HaTJIsTHOCTH,
YPOBEHB €€ UCTIOJIb30BAHUS

nenecoobpazHa
1€JIeCO00pPa3HOCTh COMHHUTEIIbHA
HE 1esecoodpazHa

CobmrofileHne BPEMEHHOTO pe-
rJIaMeHTa Jokiana (He Oosee 7

MUHYT)

co0JIOIEH (HE MPEBBIILIEH )
MpeBbIIeHUE 0€3 3aMeyaHus
IIPEBBIILIEHHUE C 3aMeUaHNEeM

YETKOCTh U MOJIHOTA OTBETOB Ha
JIOTIOJTHUTEIBHBIE BOMPOCHI IO
CYILIECTBY JOKJIaJa

BCC€ OTBCTHI I‘IéTKI/Ie, ITOJIHBIC
HEKOTOPLIC OTBCTHI HEUYETKHE
BCE OTBETHI HEUETKUE/HETIOIHBIC

Bianenne cnenuanbHOM TepMU-
HOJIOTHEHN N0 TeMe MPOEKTa, HUC-
MOJIL30BAHHOU B JIOKJIAAE

BJIaZiceT CBOOOTHO
HHOTIJa OBUT HETOYEH, OIIHOANCs
HE BJIaJIeeT

KynpTypa auckyccum — ymenue
MOHATH coOeceTHUKa H apry-
MEHTUPOBAHO OTBETUTh HA €ro
BOIIPOCHI

OTBETUJI Ha BCE BOMPOCHI
OTBETHJI Ha OOJIBIIIYIO YaCTh BOIIPOCOB
HE OTBETUJI Ha OONBIIYIO YacTh BOIIPOCOB

OFRP DNORFRPDNORFLPNOEFLRLNORFPRNORPRDNOERPLDN

IIkaJjia oueHKH 3HAHUI 00y4aIONIUXCS NMPH BHICTYIVIEHHH € JIOKJIAI0M:
OrneHka «0TJIN4YHO» — 15-18 Ganos.
Orenka «xopomo» — 13-14 6anos.
OreHKa «y10BJIETBOPUTEIBHO» — 9-12 6aios.
O1ieHKa «HEeyA0BJIeTBOPUTEIbHO» — 0-8 OaiioB.
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Kpumepuu oyenku 3a0auu

OneHka «OTJIMYHO» BBICTaBJISIETCS B TOM Cllydae, KOrjaa OOy4arolluics
MPaBUJIBHO U MOJHOCTBIO penni 3anady. [lokazan oTiAMYHbIE YMEHUS U HaBBIKU
penieHust npodeccoHaIbHbIX 3a/1a4 B paMKax yueOHOTo MaTepuala.

OneHka «X0pouIo» BBICTABIISIETCS B TOM Clydyae, Korja oOydarouiuiics pe-
IIWJT IPABWIILHO 3aJ1ayy, HO B PEUICHUU MPUCYTCTBYIOT HE3HAYUTEIbHbIE HETOYHO-
ctu. [lokazan xopoume yMEHUsI U HaBBIKU PEIICHUs NMPOPECCHOHAIBHBIX 3aj1a4 B
paMKax yueOHOro Marepuaa.

OrneHka «yI10BJE€TBOPHUTEILHO» BBHICTABISIETCS B TOM CiIydae, Korjaa o0y-
YaIOMIMICS Pelni 3a/1ady YaCTUYHO, C CYIIECTBEHHBIMU HeTOYHOCTAMU. [lokazan
yIIOBJIETBOPUTEIIbHBIE YMEHHUS M HaBBIKH PELICHUS MPOCTEHIINX MpodeccuoHalb-
HBIX 33/1a4 B paMKax y4eOHOro MaTtepuara.

OneHka «HeyI0BJETBOPUTEIBLHO» BBICTABISETCS B TOM Cilydae, Korja
oOyJaroluiicss pemui 3a1ady HEBEpHO, JHOO0 pellleHne He MPECTaBICHO BOBCE.
YMeHus 1 HaBbIKU pellieHus: Tpo(eCCUOHATIBHBIX 337a4 OTCYTCTBYIOT.

KpuTtepuu ouneHKH Kelc-3aJaHUA.

Pe3ynbTar BBINOJHEHUS KEHC-3aJlaHUsl OLICHUBACTCS C YYETOM CIEAYIOIINX
KPUTEPHUEB:

— MOJIHOTA MPOPAOOTKU CUTYaLUU;

— MOJHOTA BBITTOJIHCHUS 3aJaHUS;

— HOBHM3HA U HEOPAMHAPHOCTH MPECTABICHHOIO MAaTEPHUAla U PEIICHUM;

— MEPCIEKTUBHOCTh U YHUBEPCATBLHOCTh PEIICHUN;

— YMEHHUE apryMEHTUPOBAHO 0OOCHOBATH BLIOPAHHBIN BApUAHT PEIICHUS.

Brinonuenue kelic-3aaHus He MPEyCMaTPUBACT BbICTABIICHUSI OLICHKHU.

Kpumepuu oyenku mecma

OlieHKa «OTJIMYHO» BBICTABIISIETCA MPU YCJIOBUU MPaBUJIBHOTO OTBETA CTY-
JICHTa He MeHee YyeM Ha 85 % TeCTOBBIX 3aJlaHMUiA.

O1ieHKa «XOpPOIII0» BBICTABIISIETCS MPU YCIOBUHU IPABUIBLHOIO OTBETA CTY-
neHTa He MeHee yeM Ha 70 % TecTOBBIX 3alaHMUil.

OlneHKa «ydOBJIETBOPUTEIHLHO» BBICTABIISIETCS MPU YCIOBHUU MPABUIBLHOIO
OTBETa CTyJeHTa He MeHee ueM Ha 51 %.

OlnieHKa «HEYIOBICTBOPUTEILHOY» BBICTABIISACTCS MPU YCIOBUU MPABUILHOTO
OTBETa CTyAeHTa MeHee yeM Ha 50 % TeCTOBBIX 3a/IaHUM.

Kpumepuu oyenku npu npogedenuu 3auema ¢ OUeHKoU

OrneHka «OTJIMYHO» BBICTABISIETCS OOydYaroniemMycsi, KOTOPBIM oO0amaer
BCECTOPOHHUMH, CUCTEMATHU3MPOBAHHBIMU M TIYOOKMMU 3HAHHMSIMU MaTepuala
y4eOHON TPOrpaMMbl, yMEET CBOOOJHO BBITIOIHAThH 3aJIaHUS, MPEAYCMOTPEHHBIC
y4eOHOM MPOTpaMMOi, YCBOMJ OCHOBHYIO M O3HAKOMUJICS C JIOTIOJTHUTEILHOM JIU-
TepaTypoi, peKOMEHI0BaHHOHN yueOHOM mporpammoii. Kak mpaBuiio, oleHKa «oT-
JIUYHO» BBICTABIIACTCS 00YUYaIOIIEMYyCsl YCBOUBIIIEMY B3aUMOCBSI3b OCHOBHBIX T10O-
JIO)KEHUHW M TIOHSATUN AUCIUIIMHBI B UX 3HAYEHUU JJIsI TPUOOpETaeMO Crielraib-
HOCTH, TIPOSIBUBIIIEMY TBOPUYECKHE CIIOCOOHOCTH B MMOHUMAHUH, U3JI0)KEHUU U HC-
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MOJIb30BaHUU y4e€OHOr0 MarepHualia, MPaBHJIbHO OOOCHOBBIBAIOIIEMY MPHUHSITHIC
pelIeHHUs], BIAJACIOIIEMY Pa3HOCTOPOHHUMHU HABBIKAMU M IIPUEMAMM BBIIIOJIHEHUS
npakTudeckux pador. OOydarouuiicss Mokazajd OTJIMYHBIE 3HAHMS, YMEHHUS U
HABBIKU PEIIeHUs TPOPECCUOHANBHBIX 33]1a4 MPHU BBIMOJIHEHUH KYPCOBOTO MPOEK-
Ta B paMKax yueOHOTo MaTepHala.

OrneHka «XOpOoIIO» BBICTABISIETCS 00yYaromeMycsi, OOHapYKUBILIEMY IOJI-
HOE 3HaHHWE MaTepuaia yuyeOHOI MporpamMMbl, YCIEIIHO BBIMOJHSIOMIEMY MPETy-
CMOTpPEHHbIE y4eOHOI NpOorpaMMoi 3ajJaHusi, YCBOMBUIEMY MaTepHal OCHOBHOM
JUTEpaTypbl, PEKOMEHJOBaHHOW yueOHOM mnporpammoi. Kak mnpaBuio, oleHka
«XOpOUIO» BBICTABIISIETCS O00YYarOIIEMYCs, OKa3aBIIEMY CUCTEMATU3HPOBAaHHBII
XapakTep 3HAHWM MO TUCHUIUIMHE, CTIOCOOHOMY K CaMOCTOSITEIbHOMY MOTMOJHE-
HUIO 3HAHWW B XOJ€ JalbHEHIIel ydeOHOW U Npo(heCCHOHATBHON AESITENbHOCTH,
IPaBUJIBHO NIPUMEHSIOEMY TEOPETHUECKHUE MOJIOKEHUS MPU PELIEHUU MPAKTHYE-
CKHUX BONPOCOB W 3aJlay, BJIAJICIONIEMy HEOOXOJAMMBIMUA HaBBIKAMHU M MpPUEMaAMHU
BBIMIOJIHEHMSI TPaKTUYeCKUX paboT. OOydaromuiics MOoKa3ajl XOpOIIWE 3HaHu,
YMEHHMSI U HaBBIKM pEIICHUs MPOo(ecCHOHANIBHBIX 3a/lay MpPU BBIIOJIHEHUH KypCO-
BOT'O MPOEKTA B paMKax y4eOHOIro MaTepuasia.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISIETCS 00ydarolEeMycsl, KOTOPbIH
10Ka3aj 3HaHUE OCHOBHOT'O MaTepuaia yueOHOIl mporpaMMsbl B 00bEME, 1OCTATOY-
HOM M HEOOXOJUMBIM JUIsl JaJIbHEHIIeH yueObl U MpeAcToseld paboThl IO CIelu-
IIbHOCTH, CIIPABUJICS C BBINOJHEHUEM 33/IaHHM, MPETyCMOTPEHHBIX YU4EOHOU MpO-
IrpaMMOii, 3HAKOM C OCHOBHOW JMTEpPAaTypoOH, PEKOMEHJIOBaHHON Yy4eOHOW mpo-
rpammoii. Kak mpaBuiio, olleHKa «yIOBJIETBOPHUTEIIBHO» BBICTABISIETCS 00yYaro-
ieMycsl, JTOMYCTUBIIEMY MOTPEIIHOCTHA B OTBETaX HA PK3aMEHE WJIM BBINOJIHEHUU
HK3aMEHAIMOHHBIX 3aJaHui, HO 00JajaroneMy HEOOXOJUMBIMU 3HAHUSAMH MO
PYKOBOJICTBOM MpPENOJaBaTelsl Al YyCTPAHEHUS ATUX MOTPENIHOCTEH, Hapyllaro-
HIEMY IOCJIEJIOBATEIbHOCTh B M3JI0KEHUM YYEOHOro Marepuajia M HCIBITHIBAIO-
HIEMY 3aTpyJIHEHUS MPH BBIMOJIHEHUHU MTPaKTUUYECKUX padboT. O0yyaronuiics noka-
3aJ1 MUHUMAJIBHO YJIOBJIETBOPUTEIILHBIE 3HAHUS, YMEHUS U HAaBBIKU PELICHUS ITPO-
cTeriux MpoeCcCUOHAIbHBIX 33]1a4 IPU BBIMOJIHEHUN KYpCOBOIO MPOEKTA B paM-
Kax yueOHOTO MaTepHaia.

OrneHKa «Hey10BJIeTBOPUTEIbHO» BBICTABISETCS 00yJaroueMycs, He 3Ha-
IOLIEMY OCHOBHOM 4acTH MaTepuaia ydeOHOI mporpaMMel, TOMyCKaloMEeMy IpUH-
LUITMAJbHbIE OIUMOKKA B BBINOJHEHUU NMPETYCMOTPEHHBIX Y4eOHOM Mporpammoil
3aJlaHul, HEYBEPEHHO C OOJBIIMMU 3aTPYJHEHHUSMH BBITOIHIIOMEMY MpPAaKTHYeE-
ckue padoThl. Kak mpaBuiio, OlleHKa «HEYA0BIETBOPUTEIIBHO» BBICTABISAETCA 00Y-
YarolmeMycsi, KOTOPbI HE MOXET NPOAOKUTh OOYUYEHHE UM MPUCTYIUTh K Jes-
TEJIBbHOCTH MO CIEIMATBHOCTH IO OKOHYAHWU YHUBEpPCUTETA 0€3 TOMOJIHUTENbHBIX
3aHATHI MO COOTBETCTBYIOLIEH aucHuIuinHe. OOydaromuiicsl mokasan HeaocTa-
TOYHBIA YPOBEHb 3HAHWW B paMKaxX y4eOHOTo mMarepuasa. YMEHUS U HaBBIKH pe-
HIEHUS TPO(PECCHOHANIBHBIX 33]]a4 OTCYTCTBYIOT.
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8 IlepeyeHb OCHOBHO ¥ IONOJHUTEIbHOM JIUTEPATYPHI

OcHoBHasi yueOHas quTEpaTypa:

1. IlaBnoB JI. A. MaremaTtuueckuii ananu3 : auddepeHImaibHoe U HHTe-
rpajbHOE UCYHCIIeHUE QYHKIIMHN OJHOU nepemMenHol : yueonuk / J[. A. I1aBnos, H.
II. Opnsuckaa. — Kpacnomap : KyoI'AY, 2019. — 180 c. — Pexum pgocryna:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 v1_.PDF

2. Ilantenees, A. B. MaremaTtnyeckuii aHaiaus : yudeOHoe mocobue / A. B.
[Tantenee, H. 1. CaBoctbsinoBa, H. M. ®enopoBa. — Mocksa : UHOPA-M,
2020. — 502 c. — (Bwicmiee obOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-
016008-5. - Tekct ; AIICKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1077332

3. Bebicmias matemaTuka i 9KOHOMHCTOB : YYEOHUK JJIsi CTYJIEHTOB BY-
30B, 00yyaromuxcs mo s3koHomuueckum crnermanbHoctsam / H. 111 Kpemep, b. A.
[Tytko, . M. Tpummn, M. H. ®puaman ; non pemakiuert H. . Kpemep. — 3-¢
m3a. — Mocksa : FOHUTU-JAHA, 2017. — 481 c. — ISBN 978-5-238-00991-9. —
Teker : anmekTpoHHBIM // DnexkrpoHHO-OmMOMMoTeyHass cucrema PR BOOKS :
[catiT]. — URL.: http://www.iprbookshop.ru/74953.html

JlonosHuTeIbHAs y4eOHAasl JUTEepaTypa:

1. IlepmmneB, B. I'. Maremaruueckuii ananu3 : yde0. mocobue. — M. :
NH®PA-M, 2019. — 288 c. — (Bwicmiee obpazoBanue: bakanaspuart). - ISBN
978-5-16-005488-9. - Tekct : AIEKTPOHHBII. - URL:

https://znanium.com/catalog/product/1008011

2. T'eBopksH D.A. Maremaruka. MatemaTudeckuii aHanus [IJIEKTPOHHBIN
pecypc]: yaebnoe nmocobue/ I'eBopksH D.A., ManaxoB A.H.— DleKTpoH. TEKCTO-
BbIe JaHHble.— M.: EBpasuiickuii oTKpbIThI HHCTUTYT, 2010.— 344 C.— Pexxum no-
cryna: http://www.iprbookshop.ru/10715.— 9bC «IPRbooks»

3. TI'yapko IO.A. MaTtemaTndeckuid aHaimu3 [DIIEKTPOHHBIN pecypc]: ydueo-
Hoe nocobue/ ['yupko FO.A. — DnekTpoH. TekcToBbIe AaHHbIE. — Bonrorpaa: Bo:-
rorpajckuii MHCTUTYT OusHeca, By3oBckoe oOpaszoBanue, 2008.— 151 c.— Pexum
nocryma: http://www.iprbookshop.ru/11335.— 35C «IPRbooks»

9 Ilepeuensb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIUOH-
Hoil ceTH «AHTEpHET»

[Tepeuenb ObC
Ne HanmenoBanue TemaTuka Cceplika
1. | IPRbook VYuusepcanpnas | http://www.iprbookshop.ru/
2. | OGpa3oBaTenbHbIN TOPTAT VYuuBepcanbHas | https://edu.kubsau.ru/
Kyol'AY
3. | Znanium Vuusepcanphast | https://znanium.com
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PexoMeH1yeMbIE€ UHTEPHET CalTBhI:

— oOpazoBarenbHblil IopTan Kyol'AY [DnexTponHslil pecypc]: Pexum mo-
cryna: http://edu.kubsau.local

— marepuanbl  HarmmonaneHoro OrtkpbeiToro  YHuBepcutera «MHTYHUT»
[DnekTpoHHBIN pecypc]: Pexxum noctyna: http://www.intuit.ru

— Matepuainsl yueOHoro 1eHTpa «Crneruamuct» npu MI'TY um. H.O. bay-
MaHa [DnekTpoHHbIi pecypc]: Pexxum gocrtyma: http://www.specialist.ru;

— MaTepuabl caiita oOpasoBaTenbHON TIaTdopmbl Coursera [DmeKTpoH-
HBI pecypc]: Pexxum moctyma: http://www.coursera.org;

— matepuaisl nopraina «OTKpbIToe 00pazoBaHue» [DIEKTPOHHBINA pecypc]:
Pexxum moctyna: http://openedu.ru;

10 MeToanueckue yKa3zaHusl JJisi 00y4aloUUXcsl M0 OCBOEHHIO

AUCHUILINHBI

1. MareMaTu4yeckuil aHaiau3 : METOJ. PEKOMEHIAIMU MO OpTraHUu3alluu
KOHTAKTHOM W caMmocTosATelbHOU paboTel / coct. . A. IlaBnoB. — KpacHonap :
Ky6I'AY, 2020. — 56 C. - Pexum JNOCTyma:
https://edu.kubsau.ru/file.php/118/MRpoSR_Matan_BI.pdf

2. Opiaackas H.II. Marematuueckuil ananus : cOOpHUK 3a1ad. Yacts 1.
—  Kpacnomap:  KyoI'AY, 2015. - 44 c¢. Pexum  nocrymna:
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja 404816 v1_.PD
F

3. Opnsanckas H.II. Marematudeckuit ananus : cOOpHUK 3a1ad. YacTs 2.
—  Kpacnomap:  KyoI'AY, 2017. - 69 c¢.  Pexum  nocrymna:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817 v1_.PDF

K HOpMaTHBHO-METOIWYECKUM JTOKYMEHTAM W MaTepuajiaM, oOecrednBa-
IOLMM Ka4eCTBO MOATOTOBKH O0y4arOIINXCs, OTHOCSATCS:

[1n KyoI'AY 2.2.1 «PabGouast mporpaMma JUCIUTIIIMHBL, TPAKTUKI).

ITn Ky6I'AY 2.5.1 «Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHAS
aTTecTaIys O0yJarOIIUXCS».

MU Ky6I'AY 2.5.2 «Kputepun o1ieHKH KauecTBa 3aHATHID.

ITn KyoI'AY 2.5.4 «KoHTakTHas paboTa 00ydaronuxcst ¢ neJarornyecKuMu
pabOTHUKAMHU OpraHU3alMU U (WJIK) JHUIAMH, TPHUBJICKAEMbIMU OpraHU3alMed K
peanu3anru 00pa3oBaTeNbHBIX MPOTPAMM Ha UHBIX YCIOBUSIX).

11. Ilepeyenbr HHPOPMANMOHHBIX TEXHOJOTHHA, UCHOJIb3yeMbIX
IPH OCYHIECTBJICHUU 00PA30BaATEJIBLHOIO MpPoLecca Mo JUCHUILIUHE,
BKJIOYASl NepeYeHb MPOrPaMMHOI0 odecnedyeHusi ¥ MHPOPMAIUOH-
HO-CIIPABOYHBIX CUCTEM
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HNupopmaninoHHble TEXHOJIOTHH, UCTIOIb3yeMbI€ MPU OCYIIECTBICHUN 00pa-
30BaTENIbHOTO MpoIecca MO JUCUUIUIMHE TO3BOJISIOT: 00eCHeuuTh B3auMOJIEi-
CTBUE MEXJy YYaCTHHUKaMH 0Opa30BaTEIbHOTO MPOIECCa, B TOM YHUCJIE CUHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3aUMOJIEHCTBUE TocpecTBOM cetu "MHTepHer"; Puk-
CUpPOBaTh X0 00pa30BaTENBLHOTO MPOIECCa, Pe3yIbTATOB MPOMEKYTOUYHOU aTTe-
CTallMy MO JMCIMIUIMHE U Pe3yJbTaTOB OCBOCHHUSI 00pa30BaTENbHON MPOrpaMMBbl;
OpraHu30BaTh IMpollecCc 00pa30BaHUs IMyTEM BH3yallU3alluu U3ydaemMol uHQpopMa-
MU TOCPEACTBOM HCIIOJIb30BAHUS MPE3EHTALIMOHHBIX TEXHOJOTUI; KOHTPOJIUPO-
BaTh PE3yJbTAThl 00YYEHUSI HA OCHOBE KOMIIBIOTEPHOIO TECTUPOBAHUS.

11.1 IlepeyeHsb NPOrPaMMHOTI0 O0ecIIeYeHUs

Ne | HammeHoBaHue Kparkoe onucanue
1 | Windows OmneparmonHas cuctema
2 | Office [TakeT O(pUCHBIX MPUIIOKEHUN

11.2 IlepeyeHb coBpeMeHHBIX NpogeccHOHATBHBIX 0a3 JaHHBIX, HUH-
(popMaLIHOHHBIX CIPABOYHBIX U MOMCKOBBIX CHCTEM

Ne HaumenoBaHue Temaruka DJIeKTPOHHBIN apec
1. | Hayunas JJIEKTPOHHAS YHuBepcanbHasl https://elibrary.ru

oubnnoreka

«eLIBRARY.RU»

11.3 Mocryn k cetu UHTEepHeT
Hoctyn k certu HWHTepHET, OOCTYNl B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
0o0pa3oBaTeIbHYIO CPEly YHUBEPCUTETA

12 MaTepuajJbHO-TEXHUYECKOE oOecrevyeHne sl 00y4eHHs 1no
TUCHMIITINHE

[InanupyemMble moMeIEeHu s A TPOBEACHMS BCEX BUJOB YUECOHOU AesTENb-
HOCTHU

Neo | HaumenoBanue yueOHbIx | HanmenoBanue momemenuii | Anapec (MECTOIMOIOKEHHE) T10-
T/T1 | TPEIMETOB, KYPCOB, A¥C- | JIS MIPOBEAEHUS BCEX BUJOB | MEIIEHUHN AJIs TPOBECHHS BCEX
UTUTHH (MOJTyJel ), TpaK- yueOHOU AesITeNbHOCTH, BUJIOB Y4eOHOI 1eATeIbHOCTH,
TUKU, UHBIX BUJIOB yueO- | MPeayCMOTPEHHOUN yueOHBIM MPEelyCMOTPEHHON y4eOHbIM
HOM JIeSATEILHOCTH, IUTAHOM, B TOM YHCJIE TIOMEIIIe- | MJIaHOM (B cllydae peaau3alun
MPEeIyCMOTPEHHBIX yueO- | HUS 7Sl CAMOCTOSITENTFHOM pa- | 00pa30BaTeIbHOM MPOrpaMMBbI B
HBIM TUTAaHOM 00pa3oBa- | OOTBI, C YKa3aHHUEM MEPEeUHs | CETeBOM (opMe TOTOTHUTEITHLHO
TETHHON TPOTPaMMBI OCHOBHOTO O0OPYJIOBaHMsI, |yKa3bIBAETCsl HAUMEHOBAHUE Op-
yueOHO-HaTISHBIX TOCOOUN |TaHMU3aIHH, C KOTOPOU 3aKIII0UeH
¥ UCTIOJIB3YeMOT'0 TTPOrPaMM- JIOTOBOP)
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HOT'0 oOecIieueHns

2

3

4

MaremMaTnueckuii aHaInu3

ITomemnienue Ne223 3P, noca-
JIOYHBIX MeCT — 96; miomaan
— 84,9xB.M; yueOHast ayIuTO-
pHs 7Sl IPOBEACHUS 3aHITHIA
JIEKIMOHHOTO TUIIA, 3aHSATHMA
CEMHUHApPCKOro TUMAa, KypcoBO-
IO MPOEKTUPOBAHUS (BBIMOJI-
HEHHsI KYpCOBBIX pador),
IPYIIOBBIX U MHIUBUIYaIb-
HBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTpPOJISL U TPOMEKYTOUYHOU
aTTecTalluu.
CrneunanusupoBanHas MmeOesb
(yueOHas mocka, yueOHas Me-
0eJIb); TEXHUYECKUE CPEICTBA
oOyueHus1, Habopbl 1EMOH-
CTpallMOHHOI'0 000pPYI0BaHUs
1 yueOHO-HArJISTHBIX TOCOOUI
(HOyTOYK, MPOEKTOP, SKpaH);
IporpaMMHOe 0OecrieueHHe:
Windows, Office.

ITomemenne Ne4 DK, nomans
— 31,1xB.M; IOMEIIICHUE IS
XpaHeHHs U npoduIaKTrye-
CKOTO 00CITy)KMBaHUs y4eOHO-
ro o00opy0BaHus.
KOH/UIIMOHEp — 2 IIT.;
nabopaTopHoe 0060pyi0BaHHE
(mrkag maboparopHbiii — 1
IT.;

Habop naboparopHblii — 1
IT.});
TEXHUYECKHE CPEICTBa 00yUe-
HUS
(mpunTep — 1 mrT.;
npoekrop — 1 wr.;

350044, KpacHogapckuii kpai,
r. KpacHonap, yi. um.
Kamununa, 13
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MUKpopoH — 1 mmiT.;
o — 4 mr.;
cepsep — | mr.;
HOcUTeNb HHpopManuu — 1
IIT.;
KOMITBIOTEP MEePCOHATBHBIA —
15 mt.).

ITomemnienne Ne4 DK, nomans
— 9,1kB.M; IIOMEIIEHHUE JIUIST
XpaHeHus ¥ npoduaakTuye-

CKOT0 00CITy’)KHBaHUS y4eOHO-

ro o00opyaOBaHus.
CIUIUT-CUCTeMa — 2 IIT.;
mTaTuB — 1 mT.;
nabopatopHoe 000pyI0BaHUE
(mkad mabopaTopHbIi — 2
IIT.;
cTeH I JlabopaTopHblii — 4
IIT.;);
TEXHUYECKHE CPEICTBa 00yue-
HUS
(3kpan — 1 mT.;
ceTeBoe 000OpyOBaHUE — 5
IT.;
cepep — 6 mT.;
KOMITBIOTEP MEPCOHATIBHBIN —
2 mmiT.).

MaremaTnueckuii aHaINu3

ITomernenune Ne206 DK, mmoca-
JOYHBIX MecT — 20; miomaas
— 41xB.M; TIOMEILIEHHE JIITST
CaMOCTOSITENIbHOM pabOTHI.
TexHuueckue cpeacTBa ooyue-
HUS (KOMIIBIOTEP MEPCOHAIIb-
HBIN — 9 1mT.);

JIoCTyT K cetn «IHTepHEeTY;

JIOCTYTI B 3JICKTPOHHYIO MH-
(dhopmMarmoHHO-
o0pa3oBaTeNbHYI0 Cpey YHU-
BEPCUTETA;

crenuaiu3upoBaHHasi MeOeb
(yueOHast mebenb).

350044, KpacHogapckuii kpai,
r. Kpacuonap, yi. um. Kanunu-
Ha, 13
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[Iporpammuoe obecrieueHue:
Windows, Office, cieriuanu-
3MPOBAHHOE JINIICH3UOHHOE U
CBOOOJIHO PAaCIpPOCTPaHIEMOe
HpOrpaMMHOE 0OecIieueHH e,
HpeIyCMOTPEHHOE B pabouei
porpaMmme
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