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Pabouas mporpamma aucuuIUiMHbl «MaTemaTuueckuil aHaiau3» pa3paboTaHa Ha
ocHoBe ®I'OC BO 38.03.05 busznec-undpopmaTuka yTBEPXKIESHHOIO IPHUKA30M
MunuctepcTBa 06pazoBanus U Hayku PD 11 aBrycra 2016 1. Ne 1002.

ABTOD:
K.(].-M.H., IOIEHT

JI.A. IlaBioB

Pabouast mporpamma oOCyXI€Ha M PEKOMEHAOBaHA K YTBEPXKICHHUIO PEIICHHUEM
kKadeapbl CUCTEMHOTO aHalim3a U o0padoTku nHpopmanuu ot 18.04.2022 r., npo-
TOKOJT Ne§.

3aBenyromuii kadenpoit il i T.I1. bapaHoBckas
J.5.H., mpodeccop L)

Pabouas nporpamMma o100peHa Ha 3acelaHul METOJUYECKON KoMuccuu (pakynbrera
NpUKIaIHON nH(pOpMaTUKH, TPOTOKOT Ne§ ot 25.04.2022.

[Ipencenarens il
METOJUYCCKON KOMUCCHH s T.A. KpamapeHko
K.IL.H., JOLICHT

PykoBoaurenb

OCHOBHOW MPOQeCCHOHATBHON

o0pazoBaTeILHON TPOTrpaMMBbl oty A.E.BoCcTpoKHYTOB
K.J.H., JJOLIEHT ¢, =




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 JUCIUIIIMH.

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 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0yUYeHMSI 1O AUCI -
IUIMHE, COOTHECEHHBIX C IJIAHMPYEeMbIMU Pe3yJbTATAMH OCBOEHMSI
OIIOII BO

B pe3yabTaTe 0CBOCHUS TUCHHUILIMHBI (DOPMHUPYIOTCS CJIeayIOlIHMe KOM-
NMeTeHIuN:

OK-7 — cniocoOHOCTh K CaMOOpTraHU3allii U CaMOOOpPa30BaHUIO;

ITIK-17 — ciocoOHOCTh UCIOIB30BaTh OCHOBHBIE METOJIbl €CTECTBEHHOHAYY-
HBIX JUCUMIUIMH B MPO(HECCHOHATBHOMN IESITEIHLHOCTH JIJII TEOPETUUECKOIO U IKC-
MEPUMEHTAILHOTO UCCIIEIOBAHNS;

IIK-18 — cmocoOHOCTh UCIOIL30BaTh COOTBETCTBYIOIIMM MaTeMaTUYECKUN
ammapaTr ¥ HHCTPyMEHTAJIbHBIC CPEJICTBA JIsl 00pabOTKH, aHalM3a U CUCTEMAaTH3a-
1M1 UHGOPMAITUHY TI0 TEME UCCIICTIOBAHMS.

3 Mecto nucuumiaudsl B crpykrype OIIOII BO

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



4 O0bem qucuuminHbl (108 vaca, 3 3aueTHbBIC ETUHUILHI)

. O0ObeM, yacoB
Bunast yueOHoIi paboThI
Ounas 3aoyHas
KonTakTHast padora 51
B TOM YHCIIE:
—ayauTopHasT 1O  BUJaM 50
y4eOHBIX 3aHATUIA
—— JICKIAH 18
—— NPaKTUYIECKUE 32
—— BHEAyIMTOpHAas 1
——3a4eT C OLCHKON 1
— 3K3aMEeH
—— 3alUTa KypCOBBIX
MIPOEKTOB
CamocrosiTesibHas padora 57
B TOM YHCIIE:
—— KYPCOBOM IIPOEKT
—IPOYHME BHIBI CaMOCTOSI- 57
TEJIHLHON pabOThI
HToro nmo nucuunjiInHe 108

S Coaep:xxkanue JTUCHUIIJIAHBI

[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
= = =
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 sITENbHAS
3aHATHUS pabora
BBegenne B MaTeMaTH4YeCKHI
a”Hagmu3. Onepauuu Hajg MHOXe-
ctBaMd. OCHOBHBIE  YHCIIOBBIE
MHOXkecTBa. DyHKIMM OAHOW Iie-
peMeHHOil. OCHOBHBIE 3JIEMEHTap-
Hble  (YHKIMH, UX TpaduKu.
Cnoxnas ¢yukmus. Ilocnenosa-
TEJIbHOCTH, MPEAENI YHUCIOBOU IO-
Cle1oBaTeNbHOCTH . Teopembl 0
npenenax. [IpusHaku cymecTBoBa- OK.7-
1 HUSL NIPEJIEIIOB. [lepBblii U BTOpPOH HK-17’; ) ) 4 10
3aMevaTeNbHbld Tpenensl. becko- TIK-18
HEYHO MaJible 1 OECKOHEYHO 00Iib-
M€ BEJIUYMHBI, CBSI3b MEXIY HU-
mu. CpaBHeHHE OECKOHEYHO Ma-
JbIX BeIW4YMH. PackpeiTue Heompe-
JICJICHHOCTEM. HenpepbsIBHOCTH
¢yukuuii. Touku paspeiBa. Kiac-
cupukanusa Touek paspbiBa. Teo-
pPEeMBI O HEMPEPBIBHBIX (YHKIUIX
Ha orpe3ke. HempeprlBHOCTE aile-
MEHTapHbIX QYHKIUN
JudpdepeHunanbHOEe HCUHCTICHUE
(pyHKIUH OHOI ITepeMEeHHOM.
[TpousBogHas: onpeneneHue, Me-
XaHUYECKHUA W TeOMETPUYECKUHN
CMBICJI. YpaBHEHHUE KacaTEJIbHOU K
kpuBoil.  uddepenunpyemoctsb
(GyHKLUH, CBSI3b HENPEPHIBHOCTH C
nuddepennmpyemoctpio.  Obpart-
Has QyHKIUA U ee JudepeHupo- OK-7-
) BaHMe. TabyMila OCHOBHBIX MTPaBUII HK-17’; ) 4 3 10
u dopmyn muddepeHIpoBaHNUS. IK-18

[Tpon3BoIHBIE BBICIINX TOPSIKOB.
Huddepenuman  GyHKUUH, €ro
NpUMEHeHHe B  MPHOIMKEHHBIX
BbIUUCIEHUAX. JlocTaTouHble mpH-
3HaKH MOHOTOHHOCTH (DYHKIIHH.
OKcTpeMyMbl  (QYHKIMH, HEO0OXo-
IMMO€ W JOCTAaTOYHBIE YCIIOBHSI.
BpINyKII0CTh KPUBOM, TOUKH II€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
3aHATHUSA

CamocrTo-
ATENbHAs
pabora

HbIC YCJIOBUS. ACUMIITOTHI KPUBOM.

HuTerpajabHoe HCYHMCJICHU I
(GyHKkuMM OQHOW TNepeMeHHOI.
Onpenenenue epBOOOPA3HOA.
Teopema 0 OECKOHEYHOM MHOKeE-
CTBE IEpPBOOOPA3HBIX IS JaHHOU
¢byukuuu. [lonsTHe HeompexneneH-
HOTO WHTerpana. Tabimia OCHOB-
HbIX UHTErpasioB. OCHOBHbBIE CBOW-
CTBa HEOIPECICHHOT0 MHTErpaa.
WNHrerpupoBanue MeTogamMu 3ame-
HbI [IEPEMEHHOM M IO 4YacTsaM. Pa-
[MOHANIbHBIE JPOOM H MX HHTE-
rpupoBanue. [loHATHE OmpeneneH-
HOTO HHTErpajla U €ro OCHOBHBIE
cBoiictBa. Teopema o0 cCpenHeMm.
[[nomans KpUBOJIUHEWHOW Tpare-
uuu. [IponsBonHas onpeneseHHoro
MHTErpajia mo NepeMeHHOMY BEpX-
HeMy npeneny. @opmyna Heroro-
Ha-JIeiiOHuma. BeruucieHue ompe-
JICJICHHOTO HWHTErpaja MeTOoAaMHu
3aME€Hbl IEPEMEHHON U MO YacTsM.
HecoOctBennbie unTerpainsl. Ilpu-
JIO’KEHUSI ONPEJICTICHHOTO UHTErpa-
7a: Twiomanas (UTypel B JE€KapTO-
BBIX KOOpJIMHATaX, OOBEeM Teja
BpalleHus, [JIMHA JOYTH I[JIOCKOMN
KpHUBOI1, paboTa nepeMeHHON CUJIbI

OK-7;
IIK-17;
ITK-18

10

DOYHKIMN HECKOJIbKHMX NepeMeH-
HBIX.

Ob6nacth onpeneneHus QyHKIUU
IBYX IEPEMEHHBIX. YacTHBIE IpO-
U3BOJHBIE UM JauddepeHIHanbl.
[TonHoe mnpupamieHue M MOJIHBINA
muddepeHnnan, ero NnpuMeHEeHHE.
ITpousBosiHast CIOKHOW (DyHKIMH,
MPOM3BOJIHAS HESBHO 3aJaHHOMN
¢byHkuMu. YpaBHEHHE KacaTeIbHON
k kpuBoit F(x, y) = 0 . YpaBHeHue
KacaTeJIbHOW IIJIOCKOCTH K IOBEPX-
HoctH F(X, y,z) = 0 . [IpousBoanas
o  HampasieHuto.  ['panueHr.
YacTHblE NPOU3BOAHBIE BBICHINX
MOPSAJIKOB. DKCTPEMyMbl (DYHKLIHHU

OK-7;
[IK-17;
IIK-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 - [paktu- | Camocto-
5 g Jlexuuu YECKHUE sITENbHAS
3aHATHUS pabota

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

YucsioBble U CTeNEHHbIE PSAbI.
UucnoBble psiibl, OCHOBHBIE MOHS-
Tusi. CBOMCTBA CXOMSIINXCS PSI/IOB.
HeoOxomuMblii TIpU3HAK CXOIUMO-
ctu psaga. JloctaTouHble MpU3HAKU
CXOOWMOCTH YHCIOBBIX psaaoB c | OK-7;
5 | monoxxurenbHpIMU uieHamu. 3Ha- | [IK-17; | 2 4 6 17
KorepeMeHHbIe psabl. AocomorHas | TTK-18
U YCIIOBHAsl CXOAUMOCTh. DyHKIIH-
OHAJIbHBIC PSJIbI, OCHOBHBIC MOHS-
Tusi. CTENEHHbIC PANbl U METOIBI
HaXO0XACHUS 00JIACTH CXOJIMMOCTH.
Psiner Teitnopa u MaknopeHa.

Hroro | 18 | 32 | 57

6 Ilepeyenb y4eOHO-METOAUUYECKOr0 oOOeclmeYyeHUs IJIs CaMO-
CTOATEJIbHOI PadoThI 00YYaAKOIIMXCS MO JUCIUTIIHHE

Meroanueckue ykazaHus (IJ1s1 CAaMOCTOSITENHHOM PabOThI)

1. MareMaTuyeckuii aHaJIn3 : METO/I. PEKOMEH AU 110 OpraHU3alui 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 BIl.pdf

2. Opasackas H.IT. MaTtemarudeckuii anaim3 : cOOpHUK 3aaad. YacTs 1. —
Kpacnonap: KyoI'AY, 2015. — 44 c. Pexum noctyna:
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja 404816_v1l_.PD
F

3. Opinanckas H.IT. Marematudeckuii 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

7 ®OH/ OLIEHOYHBIX CpeaACTB AJs IIPOBCACHUA HpOMe)I(yTO‘lHOﬁ
arrecragmuu

7.1 IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TanoB ux GopMHPOBaHHS B
npoiecce 0CBOCHUs1 00Pa30BaTeJbHON MPOrPaMMbI
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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-
MmecTpa*

Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIUI
110 TMCUUIUIMHAM, IpakTUKaMm B npouecce ocsoeHus OIIOII BO

| OK-7-  cnoco

bHOCMBIO K camoopeanuzayuu u caM006pa306aHui0

Conuosnorus u KyJIbTypOJIOTHS

JluckpeTHas MaremaTuka

Jlunelinas anrebpa v aHATUTHYECKAsi TEOMETPUs

dunocodpus

CaMoMeHEHKMEHT

beszomacHocTh KHU3HCACATCIIBHOCTH

Maremarnueckuii ananus

TeOpI/Ifl BepOﬂTHOCTeﬁ N MaT€MaTH4YCCKas CTaTUCTHUKaA

Juddepenunanpubie U pa3HOCTHBIE YpPaBHEHUS

0 | WININININ I —

3amuTa BRITYCKHON KBATM(UKAMOHHONW PadOThI, BKIIIOYAsi OJrOTOBKY K 3a-
LIUTE U NPOLEAYPY 3aILUUTHI

HUA

1IK-17 - cnocobrocms ucnonb306ams 0CHOGHbIE MEMOObl €CMeCh8EeHHOHAYYHBIX OUCYUNTUH 8
npogheccuonanvHoll 0essmenbHOCmu 01 Meopemuyecko20 U IKCNePUMEHMAaIbHO20 UCCIe008a-

JluckperHas MaremaTuka

[ p—

JIuneliHas anre6pa N aHAJIUTHYCCKAas rCOMCTPUS

—_
[\

[TporpamMmmupoBanue

Maremarnueckuii ananus

Teopnﬂ BepOHTHOCTCﬁ H MaTEMAaTU4YCCKasd CTaTUCTHUKaA

Juddepennmanbaple 1 pa3HOCTHBIE YPAaBHEHHS

Dnemenmot meopuu HeuenkKux MHoaicecme

AJNTOPUTMBI U CTPYKTYPBI JAHHBIX

Maremarnueckass SJKOHOMHUKA

Hay‘lHO-I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta

CucreMbl KOMIIBIOTEPHOM MaTeMaTHKU

AHamn3 JaHHBIX

Uccnenoanue onepanuii

OO111ast TEOpHSI CUCTEM

HNMuTamonHoe MOICIIMPOBAHUC

CHuCTEMHBIN aHAIIN3

AHann3 CI0KHBIX CHCTEM

OcHOBBI ()MHAHCOBBIX BHIYMCIECHUN

HMHdopmaninoHHble CUCTEMBI B ((MHAHCOBO-KPEIUTHOMU cepe

I/IH)KGHepI/IX 3HAHUM U HWHTCJIJICKTYAJIbHBIC CUCTCMbI

HpeI[I[I/IHJ'IOMHaH ITPpaKTHUKa

o0 (VAN NN NN W[LW W

38.H_II/ITa BLIHyCKHOﬁ KBaHH(l)HKaHHOHHOﬁ pa6OTLI, BKJIFOYas MMOATOTOBKY K 3a-

HIUTE U MPOUEAYPY 3aIUThI

meme uccneoosa

IIK-18 cnocobHocms UCnONIb308amMb COOMBEMCMBYIOWUN MAMEMAMUYECKUll annapam u UuH-
CMpyMeHmaivbHvle cpeocmea OJisk 00pabOmKuU, AHAIU3A U CUCMeMamu3ayuu uHgpopmayuu no

HUA

1

JuckperHas maremaTrnka

1

JIuneiiHas anre6pa 1 aHAJIMTUYICCKAsl TCOMECTPUA

1,2 IIporpammupoBanue
2 Maremarnueckuii anHaiau3
2 Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTAaTUCTUKA

8




Howmep ce-

Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIUI

MmecTpa* 10 AMCIMIUIMHAM, NpakThKaM B riporiecce ocsoenust OIIOIT BO
[TpakTHKa 110 MOJIYYEHHUIO IEPBUYHBIX MPO()ECCHOHAIBHBIX YMEHUN U HABbI-
2 KOB, B TOM YHCJIE TICPBUYHBIX YMEHUI M HABBIKOB HAyYHO-HCCIICIOBATEIIbCKON

JACATCIIbHOCTH

Juddepennmanbaple 1 pa3HOCTHBIE YPaBHEHUS

OOBEKTHO-OPUEHTHPOBAHHOE TPOTPaMMHUPOBAHUE

DJIEMEHTHI TCOPHUUN HCUCTKUX MHOKCCTB

AJNTOPUTMBI U CTPYKTYPBI JAHHBIX

Maremarndeckas 5JKOHOMHKA

byxranrepckuii 1 ynpaBiIeHYECKUN y4eT

Hay‘lHO-I/ICCJ'Ie,HOBaTCJIBCKaH pa60Ta

CucreMbl KOMIIBIOTEPHOM MaTEMaTUKU

AHann3 JaHHBIX

HccenenoBanue onepanui

Paspabotka npunoxennii B cpege Microsoft Office

Komnelotepnast rpaduka

OO611ast TeOpUsi CUCTEM

HMMuTanmoHHoe MOACIIMPOBAHUC

Pa3paboTka Ou3HEC-TPHIIOKEHUN

WEB-nporpammuposanue

CHuCTEMHBIN aHAIIN3

AHaIn3 CII0KHBIX CUCTEM

OCHOBEBI (bHHaHCOBLIX BBIYMCIICHUM

WMudopmanmonHbie cucTeMbl B QMHAHCOBO-KPEIUTHOHU cepe

I/IH)KeHCpI/IH 3HAHUM U HUHTCJJICKTYAJIbHBIC CUCTCMbI

COBpCMGHHI)IG MCTOJAbI 1 CUCTCMbI IIPUHATUSA pGIHGHI/If/'I

Nudopmarnmonnas Ou3Hec-aHaIMTHKA

Pa3pa0oTka mpuaoxkeHun 11 MOOMIIbHBIX YCTPOMCTB

Pa3paboTka mporpaMM CHCTEMHOTO Ha3HAYCHUS

R0 X|X A I[N N[N NN LN B (BRI (W W WIW

HpeI[I[I/IHJ'IOMHaH ITPAaKTHUKaA

8

3amuTa BBITYCKHOM KBAIH(PUKAIIMOHHON pabOThl, BKIItOYasi MOJATOTOBKY K 3a-

IMHUTC U MPOLCAYPY 3allIUThI

*Homep cemecTpa COOTBETCTBYET 3Tany (OPMUPOBAHUS KOMIETEHIIMH

7.2 Onucanue nokasareJsieil 1 KpUTepreB OLIECHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANaX UX GopMHUPOBaAHMS, ONIMCAHUE HIKAJIbI OLCHUBAHUA

Hnannpyembie YpoBEHb OCBOCHMUS
pe3yabTaThI
- OBIIETBOPH-
OCBOEHHS KOM- | yey 0B 1€ TBOPH- YA p 0
[EHOYHOE
neTeHIUH (MH- TEJIBHO
TEJBHO XOPOIIIO OTIIMYHO CPEJICTBO
JUKATOPBI J0- . | (MMHAMAIIE- i i P
p (MUHUMATHHBIN N (cpenumii) (BBICOKMIT)
CTHKEHHS KOM- | ye n0CTHIHYT) HBIM, ITIOPOTO-
MIETEHITNH ) BBIif)
OK 7 — cnocobnocmub Kk camoopeanuzayuu U camooodpa308aHu0
3HaTh: VYpoBeHs 3Ha- | MuHMManbHO | YpOBEHb 3Ha- | YpoBeHb 3Ha- | 3ajaya, TECT,
- METOJBI CaMo- | HUI HUXKE MH- | JOMYCTUMBII HHA B 00beMe, | HUM B o0ObeMe, | IOKJIaJ,  Keiic-
aHajmsa M- Ca~ | gpmanbHBIX YPOBEHb 3HAa- | COOTBETCTBY- | COOTBETCTBY- | 3a/laHHE,
MOOIICHKH TpeOOBaHMi, | HUi, JOmylle- | IOEM  Opo- | IOIEM  IIPO- | 3a4eT C OLEHKOM

9




[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJICTBOPH- Onenouroe
METCHIMH (MH- TENILHO TEIIBHO XOPOILIO OTJINYHO
) . | (MuBMMaNL- . . CpEACTBO

AUKATOPBI 110~ | (MyHUMaTbHBIA . (cpennuii) (BBICOKHIA)
CTHDKCHHS KOM- | ye nocturayt) | o0 Toporo-

TIETCHIHH) BbIi)
YPOBHS OpraHM- | UIMEJIM MECTO | HO MHOTO He- | TpaMMe TOJ- | TpaMMe  moj- | (BOMpOChl H 3a-
sauu €06- | rpyGble OmmG- | rpyObIX OIIM- | TOTOBKH, JO- | TOTOBKM, 0e3 | JaHus)
CTBCHHOM  NI€s- | gy 00K MNyIIeHO  He- | OIUOO0K
TEABHOCTH, CKOJIbKO  He-
—  TIpHHIHIIED rpyObIX  OIIH-
yIpaBIeHUs 60K
COOCTBEHHBIM
BPEMCHEM u
JUYHON Kapbe-
poi;
— CcrmocoOsl To-
BBIIICHUS Pado-
TOCIOCOOHOCTH,
PE3yJIbTaTUBHO-
CTH, U CTCIICHH
CaMOKOHTPOIIS B
OCYIIECTBICHUU
npodeccuo-
HaJIbHBIX (YHK-
Ui
Ymersb: IIpu pemennu | Ilponemon- IIponemon- ITponemon-
- YHOPABIATE | cTaHAapTHBIX CTPUPOBaHEI CTPUPOBaHBI CTPUPOBaHbI
JMIHBIM BPEMC- | 33713y He HpO- | OCHOBHbIE BCE OCHOBHBIC | BCE OCHOBHBIE
HCM, KapeCPOIL, | eMOHCTPMpPO- | yMEHHs,  pe- | yMEHMs,  pe- | yMEHus,  pe-
~ OCYIICCTBIATE | pappi  OCHOB- | IIEHBI  TUIO- | IEHBI BCE OC- | IIEHBI BCE OC-
zzxgzﬁf{g | Hbie YMEHUS, | BbIe 3aJ]aud C | HOBHBIC 3aJ1a- | HOBHBIC 3aja-
yposus opramu- | AMETH  MECTO HETPYOBIMH Y4 C HErpy- | Y44 C OTAEIb-
samHu co6- | TPyOBIE OmMO- | ommOKaMu, OblMM  OwMO- | HBIMH  HECy-
cTBeHHOl  mes- | KM BBIMOJTHEHBI KaMH, BBIMOJI- | MECTBEHHBIMU
TENLHOCTH; BCE 3ajJaHuWs, | HEHbl BCE 3a- | HEJOYETaMH,
— pamuoHaJIN3H- HO HEC B IIOJI- | JaHUA B IIOJI- | BBIIIOJIHCHBI
poBath c06- HOM 00BeMe HOM o0OBeMe, | Bce 3aJaHus B

CTBEHHBIN TPYJ.

HO HEKOTOpHKIC
C HEJIOUYETaMU

IIOJIHOM 00Be-
Me

Baagernb

3¢ heKTHBHBIMU
HaBbIKAMH ca-
MOOpraHHU3alHN
u camoobpaszo-
BaHUA B paMKax
cBOeil mpodec-
CHUOHAJIbHOU
JIeITeIIbHOCTH

[Ipu pemenuu
CTaHIaPTHBIX

3a1a4 He Ipo-
JIEMOHCTPHPO-
BaHBl 0a30BEIE
HaBBIKH, WMe-
U MECTO Tpy-
Oble OMMOKU

Nmeercst  mm-
HUMAJILHBIA
HaboOp HAaBBI-
KOB JJIs pelie-
HUAS CTaHIAPT-
HBIX 3aJad ¢
HEKOTOPBIMU
HeJoueTaMHu

[Iponemon-
CTPUPOBAHEI
0a30BbIE
HaBBIKU

pereHnn
CTaHJaPTHBIX

3aa4 C HEKOo-
TOPBIMU HEJNO-
yeTaMu

npu

[Iponemon-
CTPHUPOBAHBI
HaBBIKM  IIpU
pelieHnn  He-
CTaHIapPTHBIX
3a7a4 6e3
oHINOOK "
HEI0YETOB

TIK-17 — cnocOOHOCTH UCIOIb30BaTh OCHOBHBIE MCTOJblI CCTCCTBCHHOHAYYHbBIX NUCHHUIUINH B r[poq)eccn—
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[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJICTBOPH- OleHouHO
METCHIMH (MH- TEIBHO TCIIBHO XOPOILIO OTJINYHO CPEICTBO
AKaTOp 20+ | (vsmmamsietit | M| (pe i (BBICOKI) P
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HOPOTO-
TICTCHIINH) BbIH)
OHAJIFHOW AESITETFHOCTH ISl TEOPETHYECKOTO W AKCIIEPUMEHTAIIEHOTO HCCIIEJOBAHUS
3HaTh: VYpoBeHs 3Ha- | MuHuManbHO | YpOBEHb 3Ha- | YpOBeHb 3Ha- | 3ajgada, TECT,
- OCHOBHBIE HUW HWXKE MU- | JOIYCTUMBII HUI B 00beMe, | HHM B oObeMe, | JOKIam,  Kekic-
METOJBI €CTe- | HUMAabHBIX YPOBEHb 3Ha- | COOTBETCTBY- | COOTBETCTBY- | 3a/IaHUE,
CTBEHHOHAy4- | TpeOOBaHUIA, HUM, JOMmylle- | IOIIeM  Mpo- | IOIIEM  MpOo- | 3a4eT C OLEHKOU
HBIX JTUCITH- UMEITM MECTO | HO MHOTO He- | rpaMMe TIOA- | rpaMMe  ToA- | (BOIpOChl U 3a-
IUIMH C [eTbI0 | TpyOBle ommO- | rpyOBIX OIIU- | TOTOBKH, JO- | TOTOBKH, 0e€3 | JaHus)
WX UCIONB30- | KU 00K MyIeHo  He- | OMHOOK
BaHUsS B IPO- CKONBKO  He-
(heccroHaITb- TpyOBIX  OmIH-
HOW JesITeIb- 00K
HOCTH JJIS
TEOpPEeTHUYECKO-
TO U DKCTEepH-
MEHTAJILHOTO
WCCJIEIOBAHUS
YMmers: IIpu pewenun | IIponemoH- [IponemoH- [IponemoH-
- HCITOJIB30- CTaHNapPTHBIX | CTPUPOBAHBI CTPHUPOBAHEI CTPHUPOBAHEI
BaTh OCHOB- 3aJa4 He Mpo- | OCHOBHbBIE BCE OCHOBHBIE | BCE OCHOBHBIE
HBIC METOABI | JIGMOHCTPUPO- | YMEHHs, pe- | yMEHHUs, pe- | YMEHHus, pe-
€CTeCTBEHHO- | BaHBl OCHOB- | II€HBI  THIIO- | IIIEHBI BCE OC- | IIEHBI BCE OC-
HAy4YHBIX Hbl€ yMEHHS, | Bble 3a/Jaydl C | HOBHbIE 3ajla- | HOBHbIE 3aja-
JUCIUILUIAH B | UMM MECTO | HErpyOBbIMHU Yl C Herpy- | Y44 C OTHEelb-
npocgeccuo- rpyOble OmuoO- | OmUOKaMH, ObIMH  OImMO- | HBIMA  HECY-
HANBHOH Nles- | Ku BBITIOJTHEHBI KaMH, BBINOJ- | IIECTBEHHBIMU
TEIHHOCTH IS BCE€ 3aJlaHMd, | HEHBl BCE€ 3a- | HeJouYeTaMH,
TEOPETHIECKO- HO HE B IIOJI- | IaHUS B TIOJI- | BBITTOIHEHBI
TO U DKCTepH- HOM 00BeMe HOM o0OBeMe, | Bce 3aJaHus B
MEHTAJILHOTO HO HEKOTOpBIE | MOJHOM O00be-
WCCJIETOBAHUS C Hejo4eTaMu | Me
Bnanets: IIpu pewenun | Umeercs wmu- | Ilpogemon- [Iponemon-
- IpaKkTuye- CTaHNAPTHHIX | HAMAaJbHBIN CTPHUPOBAHBI CTPHUPOBAHBI
CKHMH HaBBI- 3a1a4 HEe Mpo- | Ha0op  HaBbl- | 0A30BBIC HaBBIKM  TIpU
KaM{ UCTIOJNb- | JIGMOHCTPUPO- | KOB JJISl pellie- | HAaBBIKM  TIPW | pEUIeHHH He-
30BaHUs OC- BaHbl 0a30BbIE | HUSI CTAaHIAPT- | PEIICHUU CTaH/IapTHBIX
HOBHBIX Me- HaBBIKM, HMe- | HBIX 3aJa4 C | CTaHAApTHBIX | 3ajad 0e3
TO/IOB €cTe- JU MECTO TPy- | HEKOTOPBIMHU 3ajad ¢ HEKO- | OIMOOK u
CTBEHHOHAy4- | Oble OIHOKH HeZ0YeTaMu TOPBIMH HEJIIO- | HEJI0YETOB
HBIX JTUCITH- yeTaMu
IUIMH B TIPO-
(heccroHab-
HOU JeqTellb-
HOCTH IS
TEOPETHIECKO-
TO U 3KCIEpH-
MEHTaJILHOTO
WCCJIEIOBAHNSI.

TIK 18 — crmocoOHOCTh HCIIOIL30BaTh COOTBCTCTBYIOH.[I/Iﬁ MaTeMaTHYCCKHI arnmapaTr 1 UHCTPYMCHTAJIb-
HBIC CPCACTBA JJIA O6pa6OTKI/I, aHaJIn3a 1 CUCTEMAaTHU3allnun I/IH(i)OpMaI_[I/II/I 10 TEMEC MCCJICAOBAHUA

3HaTh:

| VpoBens 3ma- | Munnvansio | Yposens 3Ha- | Yposens 3Ha- | 3ajaua,

TECT,
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[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- yﬂofg;:;gpﬂ OlerouHOe
METCHIMH (MH- TEIBHO XOpOUIO OTJINYHO CPEACTBO
AMKATOPBL 10- | (MpaMMAabHEIH (MI:IHHMML- (cpenHmii) (BBICOKUIT)
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HOPOTO-
TICTCHIINH) BbIH)
- COBPEMEH- HUU HWKE MH- | JOIMYCTUMBII HUII B 0oObeMe, | HUM B oObeMe, | JOKJIAL,  KeWHc-
HBIH MaTeMa- | HUMaJbHBIX YPOBEHb 3HAa- | COOTBETCTBY- | COOTBETCTBY- | 3aJaHHeE,
THYSCKHH afl- | TpeOOBaHUH, HUW, JOomyulle- | IIeM  Opo- | IoMEeM Mpo- | 3a4€T C OLICHKOM
napar ¥ uH- WMEIA MECTO | HO MHOTO He- | TpaMMe TIOf- | TpaMMe TOoA- | (BOIIPOCH W 3a-
CTpYMEHTalb- | TpyObIe OMMO- | rpyOBIX OINU- | TOTOBKH, JIO- | TOTOBKH, 0€3 | J1aHus)
HBIE CPEJICTBA | KH 00K NyHIeHO  He- | OIMOOK
IU1s1 00paboT- CKOJIBKO  He-
KH{, aHAJIN3a U rpyOBIX  OIIU-
cucTeMaTH3a- 0ok
1y uHbOP-
MaIm.
YMers: IIpu pewennn | IIponemoH- ITIponemoH- ITIponemoH-
- UCIOJIB30- CTaHJApPTHBIX | CTPUPOBAHEI CTPUPOBAHEI CTPUPOBAHEI
BaTh COOTBET- | 337ad HE MpPO- | OCHOBHEIE BCE OCHOBHBIC | BCE OCHOBHBIE
CTBYIOLIHI JEMOHCTPHPO- | YMEHHUS,  pe- | yMEHHUs, pe- | yMeHus,  pe-
MaTeMaTHye- BaHbl OCHOB- | IIGHBl  THUIO- | HICHBl BCE OC- | IIEHBI BCE OC-
CKWI ammapaT | Hble YMEHWUS, | Bble 3aJayd C | HOBHBIE 3a/a- | HOBHBIE 3aja-
U MHCTPYMEH- | UMEIId MECTO | HerpyObIMHU Yd C HEIpPy- | YU C OTHENb-
TaNbHBIC CpeNl- | TpyOble OmuMO- | OmMOKaMH, OblMH  OlMO- | HBIMU  HECy-
CTBa s 00- KH BBITIOJTHEHBI KaMH, BBINOJ- | IIECTBEHHBIMU
paboTku, aHa- BCe 3aJlaHWA, | HEHBl BCE 3a- | HEIOYeTaMH,
T13a U CHCTe- HO HE B TMOJ- | JaHWS B TIOJN- | BBIIIOJIHEHBI

MaTH3aIIH HOM 00BbeMe HOM o00beMe, | Bce 3aJaHus B
nHpOpMAITUN HO HEKOTOpBIE | TIOJTHOM 00Be-
0 TeMe HC- C Hejo4eTraMu | Me
CJIEZIOBAHMUSL.

Bnanets: IIpu pemwenun | Umeercs wmu- | IIpogemon- [Iponemon-

- IpaKTHYe- CTaHIAPTHBIX | HUMAaJIbHBIN CTPUPOBAHBI CTPUPOBAHBI
CKUMH HaBBI- 3ajady He Mpo- | Habop HaBBI- | Oa30BbIC HaBBIKK  TIpU
KaM{ UCTOJb- | AEMOHCTPUPO- | KOB JJISl pelle- | HaBBIKM  TIPU | pEUIeHUH He-
30BaHMS Ma- BaHbl 0a30BbIC | HUSI CTAHAAPT- | PELICHUU CTaHJApPTHBIX
TEMaTHYECKO- | HABBIKM, HMe- | HBIX 3aJad C | CTaHAApTHBIX | 3ajad oe3
ro ammapaTa v | JIM MECTO TPy- | HEKOTOPBIMU 3aja4 ¢ HEKO- | OIMOOK u
MHCTPYMEH- Oble omnOKH Helo4YeTaMu TOPBIMH HEJIO- | HEZOYETOB
TaJIbHBIX geTaMu

CpPEICTB IS

00paboTkwy,

aHaM3a U CH-

cTeMaTH3aluu

uHQOpMAaIH

10 TeME HC-

CJIEJIOBaHMSL.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIH HHbIE MaTepuaJibl, HE00XO0-
AUMbIe JJIsl OLEHKH 3HAHMI, YMeHHIi, HABBIKOB, XapaKTePU3YIOIIUX ITAMNbI

¢popmupoBanus komnereHuuii B mpouecce ocsoenusi OIIOII BO

3aoauu
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.1. Opnsuckas H. I1. Maremarnueckuii ananus : cOOpHUK 3ama4 (4acth 1) /
H. II. Opnsuckas. — Kpacnomap : Kyol'AY, 2015. — 44 c¢. — PexuMm npocryna:

https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_Orljanskaja 404816_v1l_.PD
F

2. Opnsuckas H. I1. Marematuueckuil ananus : cOOpHHK 3aj1a4 (4acth 2) /
H. II. Opnasuckas. — Kpacnonap : Kyol'AY, 2017. — 69 c. — Pexum nocryna:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH 2 404817 v1 .PDF
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Temwt 0oknaooe (npumepot)
Hcnonb3oBaHue MOHATHUS TPOU3BOIHON B SKOHOMUKE

JuddepeHnnansl BEICIINX MOPSIIKOB U UX IPUMEHEHHE
Oco0eHHOCTH KpUBOW Oe3pa3innuus U NpeesIbHOM MOJIE3HOCTH
OyHKIMA M01e3HOCTH ((PYHKINS MPEANOYTEHUN)
[IpousBoacTBeHHAs (DYHKIIMS

AN S e

Hcnonp3oBaHue MCTOA0OB HAMMCHBIINX KBAAPATOB B IIPOTHO3UPOBAHUU

Keiic-3a0anun (npumeput)
3aoanue 1

3aBHCHMOCTH 00beMa BBITycka ¥ OT KOJIUYECTBA HCHOIb3yEMBIX TPYIOBBIX pe-
cypcoe L onpenensiercs hynkumeit ¥ = F (L) kak

0,

0,
a 1

b

-

L=
L=
3

a+ZF(L—1), L>1

I. BoiOpaTh 0AUH NPaBUIbHBIN BAPHAHT 0TBETA

OO0beMm BeIITycKa MpU L =7 MOXKHO BBIUKUCTUTH IO PopMyIie

D) Y(n)=a- 1_@” ;2 Y(n)=4a-£l—(%jn}

a 3 4a 1Y)
HY(n)=—-|1-|=| |; HY(n)=—|1-| =] |
rn=, (4) )()3£ [4]]
13
I1. OnpeneauTs n, €Cv U3BECTHBI a =12; ¥ = 32E.

I11. BeiOpars 1Ba 1 00J1ee NPABUJIBLHBIX OTBETA

[Ipu a =12, 00beM BblITyCKa HE IPEB3OMIET BEIUUUH
1) 46; 2)47, 3)48; 4)49.
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3aoanue 2
Curyanus

PykoBoacTBO pocCCUUCKOM KOMIAaHWUK X, TPOU3BOISAIICH KBAaC HCKIHOYU-
TEJIBHO CPEJCTBAMU KOMITAHUH (0€3 3aKyIOK ChIPbs) U MOCTABJISAIONIEH TPOIYKT Ha
POCCHUICKUN PBIHOK, PEIIAET BOIPOC O HEOOXOJMMOCTH MEPEOPUEHTUPOBATHCS HA
3apyOeKHbIE PBIHKU JUIsl YBeTUYeHUs: TpuObuIn. st skcnopTa KoMnaHuu X Jiyd-
nie Bcero noaxoaut I'epmanusi. DTO CBSI3aHO KaK C M3MEHHUBIICICS SKOHOMHUYE-
CKOW CUTyalluel U pacTylleld KOHKYPEHIIMEH Ha POCCUMCKOM pbIHKE COBITA, TaK U
C JIMYHBIMHU CBA3IMHU OJHOTO U3 TOI-MEHEKEPOB.

Ha nmanHBII MOMEHT KOMIAHHS peaIM3yeT CBOIO MPOAYKLHIO 1O meHe 109
pyO., ONTUMaIbHOM C TOYKM 3pPEHUS MAaKCUMM3allUM MPUOBUIM, U TPU TaKOM
YPOBHE IIEH KOMITAHUS PEATU3YET | MIIH €IMHUL MPOAYKIIUU B TO/I.

AHaTUTUKHA KOMIIAHWW BBIYUCIIMIIN, YTO BETMYMHA CIIPOca Ha JTUTPOBBIE Oy-
TBUIKU KBaca Ha HEMEIIKOM pbIHKe OyeT npuoian3uteabHo paBHa 800 ThIC. €IMHUIL
MPOJYKIIMU B TOJI, a ONITUMAaJIbHAS 1IeHa 3a OyThUIKY — 2,4 eBpo. [Ipu 3TOM npous-
BOJICTBEHHBIE U TPAHCIIOPTHBIE M3AEPKKHU, CBSA3AHHBIE C MEPEXOJOM HA JAPYrou
PBIHOK, COCTaBSIT BCETO JIMIIb | MIIH pyO.

BrusHue HaJIOroB Ha JAESITENIBHOCTh KOMIIAHUH TPUOJIU3UTENIBHO OAMHAKOBO
npu 060ux BapuaHTax, 3a uckitouenueM HJIC. Cnpoc Ha ToBap MeHsieTCs B 3aBU-
CUMOCTU OT HPKOHOMHUYECKON CHUTyalluu, IIeHa U3MEHSIETCS Ha BEIUYUHY UHQIS-
uu. Ecim pyKoBOJCTBO peIIUT peaan3oBbIBaTh TOBap B I'epMaHuu, TO COBIT IpoO-
IyKiuu B Poccun mpuaercs mpekpaTUTh.

Bomnpocsl u 3aaHus 11l MPOBeJAeHUsI TPOMEKYTOYHOT0 KOHTPOJISI
(3a4eT ¢ OLEHKOM)

Komnemenyus « OK-7 — cnocobHocms Kk camoopeanuzayuu u camooopaso-
BAHUIO»

BO”pOCbl K 3auemy c OI{eHKOIZ

1. Tlonsitue pynkunu. OCHOBHbBIE CBOMCTBA (DYHKIIMA.

2. OcHOBHbIE 3€MEHTapHble PYHKIMU (CTENEeHHas, MMoKa3aTesbHasl, Jora-
pudpmMuUecKas, TPUrOHOMETPHUUECKHUE, OOpaTHbIE TPUTOHOMETPUUECKHE).
Knaccuduxanus QyHkimii.

[Ipumenenue GyHKINM B 9)KOHOMUKE.

[Ipenein nepeMeHHON BEJIMYUHBI U €I0 CBOMCTBA.

beckoneuno manas 1 66CKOHEUHO OOJIbIIIas BETMYUHBI.
Haxoxnenue npeaesnos.

[IepBbIil 3amMeyaTeNbHbIN MTPEEIT.

9. Bropoii 3aMedarenbHbIN peed.

10. CpaBHEHHE OECKOHEUHO MaJIbIX BEJIMYUH.

11. CBs13b OECKOHEUHO MaJIbIX C OECKOHEYHO OOJIBILIMMU.

12. HenpepbIBHOCTh (DYHKIIMH B TOUKE U HA OTpe3Ke (2 onpeeneHus)
13. IuddepenuunansHoe ucurciaenue GyHKIuU 1 mepeMeHHOM.
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14. TlpouzBoanast pynkunu OcHOBHBIE IpaBHiIa AUPPEpeHINPOBAHNS.
15. TIpou3BOaHbIE CTENEHHBIX, TPUTOHOMETPHUYECKUX, MOKa3aTeIbHbBIX, JIO-

rapuMUIecKux QyHKITUH.

16. IIpon3BoaHas CITIOKHOM (YHKITHH.

17. Ilpou3BogHbIE OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITUH.

18. IIpon3BoAHBIE BBICIIMX MOPSIKOB.

19. DKOHOMHUYECKUI CMBICIT TTPOU3BOHOM.

20. Mcnonb3oBaHue NOHATHUSA MPOU3BOJHON B IKOHOMUKE.

21. Yucnoseie psasl. CxoauMocTh U cymma psiga. Heobxonumoe ycioBue

CXOOUMOCTH.

22. Paapl ¢ HEOTPULATEIIBHBIMU YJICHAMMU.

23. IIpu3HaKu cCpaBHEHUS YUCIOBBIX PSAAOB. DTAJIOHHBIE PSIIbI.
24. 3Hako4epenyIomuecs Psibl.

25. AGcoIIOTHAs ¥ YCIIOBHASI CXOJIMMOCTh PSIJIOB.

26. CTerneHHBIE PSbI.

27. IaTepBai CXOJIUMOCTH CTENIEHHBIX PAJIOB.

28. CBoOlCTBa CTENICHHBIX PSJIOB.

29. Paznoxxenue QyHKIMM B CTETICHHBIC PSIIBI.

30. Pansr Teitnopa.

31. Psagsr @ypsoe.

32. CxomumocTs psiga Dypee.

33. Panp1 @ypbe A1 YETHBIX U HEUETHBIX (PYHKIUH.

34. Pag @ypee ¢ nepuogom 2L.

35. KommnekcHsble yncia

36.0OcHoBHBIE MOHATHS TU((EPEHINATBHBIX YPABHEHUM IEPBOTO MOPSIKA.
37. Juddepennmanbable ypaBHEHHS TIEPBOTO HOPSIKA.

38. IuddepennmanbHple ypaBHEHHS BTOPOrO MOPSIKA.
39.Onnopoausie auddepeHIranbHbe YpaBHEHHS.
40.Ipunoxenue nudhepeHIraIbHbIX YPABHEHUH B DKOHOMHUKE.

Komnemenyus «IIK-17 — cnocobnHocms uUCnob308ams OCHOBHblE MemOoObl

eCmeCcmeeHHOHAYYHbIX ()MCZ/;I/H’UZZ/IH 6 l’lpOgbeCCLlOHCl]ZbHOZZ dessmenvHOCMU OJISl Meo-
pemuUdecKoco U IKCnepuUmMernalbHoco UCCTICO0BAHUSY

i A M

Bonpocwul k 3auemy c ouenkoii

Huddepeniman u ero CBOMCTBRA.

[Ipuiioxxenune mponu3BOJHOM.

[IpaBuno Jlonurans - bepuymm.

Bo3spacranue u yoObiBaHue QyHKIUU.

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

HauOounbiiiee 1 HauMeHblee 3HauYeHne (QyHKIIHM.
BhINyKI0CTh M BOTHYTOCTh (DYHKIIHIA.
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9. H. u 1. yclnoBus BBIMYKJIOCTH U BOTHYTOCTH.

10.AcuMnTOTH QYHKITUH.

11.06mas cxema uccienoBanus GyHKIUH.

12.HeomnpeneneHHbIi HHTErPA U €T0 CBOMCTBA.

13.MeToabl MHTETPUPOBAHUS: UHTETPUPOBAHUE PA3TI0KEHUEM.
14.MeToJ1 ITOJICTAHOBKH.

15.MeToabl UHTETPUPOBAHUS: METOJ UHTETPUPOBAHUS 10 YACTSIM.
16.MaTeTpHpOBaHe HEKOTOPHIX (DYHKIMHA, COACpKANTUX KBaJIPATHBIA TPEX-

YJICH.

17.MnTerpupoBanre paluoHAIbHBIX (QyHKIUI.

18.nTerpupoBanre TPUTOHOMETPUUYECKUX (PYHKIIUM.
19.UnTerpupoBanre HEKOTOPBIX UPPALMOHAIBHBIX (QYHKIUH.
20.0 ue OGepymuxcs UHTETpaax.

21. TeopeMsbl O CyIIECTBOBAaHUHU U €JUHCTBEHHOCTU PEIICHUS.

22. DneMeHThl KayecTBeHHOro aHanuza 1Y 1-ro nopsiaka.

23. Henoausle Y 1-ro nopsjka.

24. J1Y c pa3aensomuMucs epeMEHHbBIMU.

25. Opnopoansie 1Y 1-ro nopsiaka.

26. YucneHHbIe METOJBI pelieHUs AU(depeHITNATbHBIX YPABHEHHM.
27. AV 2-ro nopsiaka, JOMyCKaIOIINE TOHUKEHUE MOPSAIKA.

28. Jluneitnsie IV 2-ro mopsiika ¢ NOCTOSSHHBIMHU KO3((ULIMEHTaMHU.
29. Ilpunoxenue /[Y B 3KOHOMUYECKON TUHAMUKE.

30. Oonacte onpeneneHust GyHKIHUH IBYX IEPEMEHHBIX.

31. YpaBHEeHUA JIUHUM.

32. Ilpenensl OT GyHKUMN HECKOJIBKUX MEPEMEHHBIX.

33. YacTHble npon3BOHbIE U U PEepeHIINATIBI.

34. DkctpeMyM (QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

35. IIpousBoaHas MO HAPaBJIEHUIO.

36. T'paaueHT QyHKIUU.

37. Tlomuoe mpuparieHue u nojaHbi quddepeniman, ero npuMeHeHHe.
38. IlpousBomHas CloXHOW (QYHKIMU, TPOU3BOJIHAS HESIBHO 3aJIaHHOMN

byHKIUN.
39. VYpaBHeHue kacateiabHOU K KpuBoi F(x,y) =0 .
40. VYpaBHeHHE KacaTeIbHOM MJIOCKOCTH K moBepxHoctu F(X, y,z) =0 .

Komnemenyus «I1K-18 — cnocobHocmb ucnonv3osams coomeemcmeayiowuil
mamemamuyeckull annapam u UHCmpymeHmanbhvie cpeocmaa 0isi 00pabomxu,
AHANU3a U CUCMeMamu3ayuu UHGopmayuu no meme UCCIe008aAHUSLY

Bonpocwl k 3auemy c oyenkoi

OrnpeneneHHblil THTErpall U €ro CBOMCTBA.
['eoMeTprUueCKui CMBICIT ONPEAEIIEHHOTO UHTETPpAJIA.
CBoOIICTBA ONPEAEIEHHOTO UHTETpAa.

MeTozp! pelieHus OnpeaeIeHHOr0 HTErpaa.

sl
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=0 0o

0.

HaTax.
11.
12.
13.

Brruncnenue onpeneieHHOro HHTerpaia.

Teopema HeroToHa - JleiOHua.

Teopema o cpelHEM 3HAYCHHH.

HHTerpanbHble CyMMBI U CBA3b C ONIPEACICHHBIM HHTETPAJIOM.
[IporpamMmmHasi peanu3anus BBIYUCIEHUS ONPEAECICHHBIX HHTETPAJIOB.
[Tnomans KpUBOJIMHEHHON (PUTYpPBI B JIEKaPTOBBIX U MOJSPHBIX KOOPAH-

JInuHa nyru KpuBOM.
OObem Tena BpalieHusl.
[TpunosxkeHus onpeneaeHHbIX HHTETPAIOB K PEIICHUIO MpOoCTeHIux (Gu-

3UYCCKHUX 3aaa4.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

[TpuGnmxeHHOE BHIYHCICHUE OTNPEICICHHBIX HHTETPaJIOB.
Brruncienne miomaay noBEpXHOCTH BPALCHUS.
MexaHndecKkoe IPUIOKEHHUE ONIPEAEICHHOIO HHTETpaa.
WHTerpaiibl OT HEOrPaHUYEHHBIX (PYHKIUH.
DKOHOMUYECKHUN CMBICI OIPEACIICHHOIO MHTErpaa.
Hcnonp30BaHue MOHATHS ONPEIEICHHOIO UHTErPajla B DKOHOMUKE.
HecoOcTBeHHbIE HHTETpAJIBI.

[Tonubiit quddepenman

JuddepeHurpoBanrie HEIBHbIX (PYHKINN

[Ipon3BoaHas O HAIPABJIIEHUIO.

['panueHT.

JIBOVIHBIE HHTETPAJIBI

KpuBoJIMHENHBIE UHTETPAIIBI

[IoBEpXHOCTHBIE UHTETPAJIBI

Pu3nUeCKNe MPUII0KEHUS TBOWHBIX HHTETPAJIOB
HecoOcTBeHHbIE JBOMHbBIE HHTETPAJIBI

AOGCOIOTHBIN SKCTPEMYM

®opmyna Tenmopa

®opmyna ['prHa U ee NpUMEHEHUE.

®opmyna Crokca.

YacTHbIE TPOU3BOIHBIE BBICIINX MOPSIKOB.

OKCTpeMyMbl (PYHKIIMH JBYX EPEMEHHBIX.

VYcnoBHBIE AKCTPEMYMBI; HauOOJbIIEE U HAUMEHbLIEE 3HAYCHUS (PYHK-

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

Ilpakmuueckue 3a0anus 013 npoeedeHUs 3auema ¢ OYeHKoul

B pamMkax npakTH4ecKoro 3aJaHus I OLEHKA OCBOEHHUS KOMIIETEHLUN
OK-7, [IK-17, [IK-18 oby4aromiemycsi mpeajaraeTcsi BbIIOJIHUTDh OJHO U3 CIEAy-
FOIIUX 3aJTaHUN:

y
l.

2x = 3x* +x+1

i
ol 2x3 —3x% —2x+3

18



li sin2x
4 x—0 X
" sin’ 2x
5 x—>0  3x?
I tg’4x
6. 0 10x°
I sinS5x
7. 0 4x?
sin’® 6x

g~ 2x
Im(3x - ctg2x).

9. x—0
lim_0%
10. >0 sin® 2x
lim arctg8x
11. x—0 7X )
lim— %
12. *>° arcsin9x
tg? x
lim—=2.
13 x—0 2X
lim SOS X — 1
14, =70 3x*
lim sin3x

15. *>° sin10x

Haiitu mpou3BOaHbIE x', OOpATHBIX (yHKIIMIA:
Yy =X—COSX

1.

23 y=2x+x"
_x-—1

TS

Haiitu mpou3BoAHbIE ' OT HEABHBIX (DYHKIIMA:
2x+y—-4=0
xIny+ylnx=0

N —
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Cxyfy-2=0

3
my+£—a:0
4. Y
5. X~y =a
6. € +te'—e¥ —-1=0
Haiiti nmpou3BoaHble PyHKIIMIA, 3aJaHHBIX TAPAMETPUUYECKU:
x=acos’t
| W=a sin’ ¢
x = a(t —sint)
W= a(l - cost)
x = e'sint
3 W= e' cost
HccnenoBaTh GyHKIMH U IOCTPOUTD UX FpaUKH:
2x
1. y= 1+ xz .
2 y= v la),
2x
3. y= 2+ x° .
4, y= (x+1)e™
5. y= xe 2
Inx
6. y= * .
Haittu naTerpasnst:
J‘ dx
1. *x*—x-2
x2
J. sdx
2. (1 —x)
J‘ dx
3. x3 _x2
J- dx
4. X' +x
I dx
5. X +1
J~ xdx
6. ° x —1

20



dx
7. '[x(x + 1)2

dx
8. Iixz —1ix+2)
I (x2 +2)dx
9 °(x+1)(x-1)
xdx
1()_'[x2 +3x—-4

J‘ xz—x »
11.° x> =6x+10

J~x3 _x3+1 Jx

12. 5x% +6x
.[ x dx

13.7Vx-1
J Jxdx

14. 2Vx +3
I\/;dx

15. Yx+1

J- xdx
16.° ¥2x+1

dx
17_'|.il+3 xi_\}x
dx
18.
j(2+cosx)(3+cosx)

19. th{% + %jdx

20. J.cosf cos> dx
2 3

21. J.sin9x sin xdx

Breraucnuts OIIPCACIICHHBIC MHTCTPAJIbI:

5
1. Ixxlx2—16dx.
4
5
dx
2. [ X2
'!.\/1+3x
3 j4x+%h
T2l
* Vxdx
4.
!J;—l
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5, Jde.

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

1. y=x, y=4x
9. y=sinx,y=0mpu0<x<rw_
3. yv=4/x,x=Lx=4,y=0_

[IpounTterpupoBath AuddepeHnaIbHble ypaBHEHUS BTOPOTO MOPSIKA:

II__L
I
” 6
y =—?
4 4yll\/;:1
n 1 !
y'=—{1+y"?)’
5. a
6. Wﬂ_ylzo

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

1. V'—4y'+3y=0
2. V'+2y'-8y=0
3. V'+3y'+2y=0
4, V' —4'=0
5. V'=2y'+y=0
6. V' +8+16y=0
7. Y'=4y'+13y=0
g V'+6)y'+25y=0
9 Y'+9y=0
10.»"~16y=0
Haiitu oO1ue perieHus ypaBHEHUS:

y'—6y -7y =32
y'+2y —8y =12

y”_zy/_'_y:ex
Y'+7y +12y =24x> +16x—15

AW N~
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29
N+ I_6 :_x2__
y ry Y 18

5.

6. V' -4 +3y=x-1
7 y' =2y =6x" —10x+12

g V'—3y'—10y =sinx+3cosx

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

= 2n
e
= 2n+7
2. ;3n3+11
2 Nn'+7
3 n +12
2 1
4 Zin(ne3)
5. SnG -4
2 In(n + 3)
6. 2
> 1

7 0 In(n+1)
2 1
g Z Un? In(n +1)

o0 . 4”
Zsm
9. wm Hm
z\/;(l—cosizj
10. »=1 nJ.

C IMOMOIIBIO MHTCTPAJIIBHOI'O IMPHU3HAKa UCCIICA0BATE CXOAUMOCTD PAJ0B!:

- 1
1. Z; (3n+2)In(3n +2)

Haiiti 061acTi CXOAMMOCTH CTENEHHBIX PSIIOB:

2 3
X X X X4

+ + + +....
4, 1-2 2.3 3-4 4.5

0 xn
5, 25

00 n

X

6. = 1

23



Zn!x".
7.
e 56 0 2
— Sttt ...
8. 8 8 -5 8.9 813
ZlO”x”.
9. n=1

2 3
X X X

+ + +....
10.2+3 22 +3° 2°+3°

o0 " l
Zx tgn.

11.57

5°x* 5°x7 5!
Sx+ + +
12. 20 3 4
HccnenoBarh PyHKIIMU HA SKCTPEMYM:

13.z=x2 +y? +xy—4x-35y_
14.z:xy(l—x—y)_
15.z=x3y2(2—x—y).

2 , 1 1
z=x"+xy+y +—+—
16. xoy,

17.z=2x3 —xy” +5x7 +y2.

X

18.Z = ea(x+y2).
BeruucinTe 1BOMHBIE UHTETPAJIBI:
l. J. I (x + yz)dxdy, rae D orpaHnyeHa npsAMbIMM Y =X, Y =2X U
D
y=-xt+4.
2. _[J'fdxdy, rae D orpannycHa NpsSIMBIMH =y = e, y = e>* ¥ IPSIMOK
Y
D

X =2.
3. ﬂ e”dxdy, rtae D orpanuuena rumepOosioli xy = 1, ochio abcIucc u npsi-
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-
Oy y=ax+b METOJOM HAMMEHBIINX KBAJIPATOB:

1. x - nena Ha ToBap (ycCl.ell.); Y — YpOBEHb MPOAAX (ThIC.€].):

X; 3,0 4,0 5,0 6,0 7,0
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Vi 200 160 120 90 80
2. X - ypOBEHb MOTPEOIEHUS IEKTPOIHEPTUU HA NPEeaNpusATUr (MIH KBT. );
y — ce0€CTOMMOCTh €IMHHULIBI POTYKIUU:

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

Vi 20,0 18,8 18,2 18,1 18,0
3. X - MomHOCTh aBurarens (J1.C.); y — CPEIHHUH CPOK €ro IKCIUTyaTaluu
(mec.):

X, 30 40 50 60 70

Vi 18 20 21 24 25

ITo 9KCIICPUMCHTAJIbHBIM JaHHBIM IIOCTPOUTH MCTOJJ0M HAUMMCHBIINX KBa-

paroB

JMHEWHYIO SMIIMPUYECKYIO 3aBUCUMOCTD y = ax+b. CpPaBHHUTH NOJIYYEHHYIO 3aBH-

CHUMOCTE C aHBTepHaTI/IBHOﬁ " OIIPpCACIINTDL, KaKas M3 HUX JIYUIIC COOTBCTCTBYCT

OKCIICPUMCHTAJIbHBIM JaAHHBIM:

4.
X; 2 2,5 3 3,5 4
v, 4,2 5,5 6,9 8 2,5
ANbTepHATUBHAS 3aBHCUMOCTH  y =2x+0,1x”.
5.
X, 1 2 3 4 5
Vi 1,0 1,4 1,7 2,0 2,2
AIbTEpHATHBHAS 3aBUCUMOCTb y = Jx .

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 U MPOMEXKYTOUHAsI aTTECTaIlUs O0yJaromuX-
CsI».

Kpumepuu ouyenku ooxnaoa

Jloknaz olleHuBaeTcA Mo CIEAYIOIUM KPUTEPUSIM:

ITokazarenn I'panamnus baniel
CooTBeTcTBHE JIOKJIaJa 3asiB- | COOTBETCTBYET MOJTHOCTHIO 2
JIGHHON TeMe, MeNIM U 3aJadaM | €CTh HECOOTBETCTBHS (OTCTYIUICHHUS ) 1
MIPOCKTA B OCHOBHOM HE COOTBETCTBYET 0
CtpykTypupoBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, OOeCTieunBaeT 2
HU3aIus) JOKJIana, KOoTopas | CTpYKTypHpPOBaHO, HE 00eCTieUnBacT 1
o0OecrieunBaeT IMOHUMAHUE €ro | He CTPYKTYpUPOBaHO, HE 00eCreunBaeT 0
coJiepKaHus

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

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

JloCTyIHOCTh JIOKJIaga O colep-
KaHUW TIPOEKTa, €ro IeJsX, 3a-
Jladax, MEeTo/Iax M pe3ylbTaTax

AOCTYIIHO oe3 YTOYHAIOIIUX BOIIPOCOB
AOCTYIIHO C YTOUHAIOMUMHA BOIIPpOCaAMH
HCOOCTYINHO C YTOUHAOIIMMHU BOIIPOCAMU

Lemnecoobpa3HocTs, UHCTPY-
MEHTAJIbHOCTh HaTJIsIHOCTH,
YPOBEHB €€ UCTOJIb30BAHUS

nenecoobpazHa
1€JIeCO00pPa3HOCTh COMHHUTEIIbHA
HE 1esecoodpa3Ha

CoOnroneHne BpPEMEHHOTO pe-
rJIaMeHTa Jokiana (He Gonee 7

MUHYT)

co0JI0IEH (HE MPEBBIILIEH)
MpeBbIIeHUE 0€3 3aMeyaHus
IIPEBBIILIEHHUE C 3aMeUaHNEeM

YETKOCTh M MOJIHOTA OTBETOB Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI 10
CYILIECTBY JOKJIaJa

BCC€ OTBCTHI qéTKHe, ITOJIHBIC
HEKOTOPLIC OTBETHI HEUYETKHE
BCE OTBETHI HEUETKUE/HETIOIHBIC

Bianenne cnenuanbHOM TepMU-
HOJIOTHEN N0 TeMe MPOEKTa, UC-
MOJIL30BAHHOU B JIOKJIAAE

BJIaZiceT CBOOOIHO
HHOTI'Ja OBUT HETOYEH, OIIHOANCs
HE BJIaJIeeT

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

OTBETUJI Ha BCE BOIPOCHI
OTBETHJI Ha OOJIBIIIYIO YaCTh BOIIPOCOB
HE OTBETUJ Ha OOBIIYIO YacTh BOIIPOCOB

SO = N[O = DN = N[O~ DN =N = DN —= DN

IIkana oueHKN 3HAHNH 00YYAKOIINXCS NMPHU BHICTYIVICHUM € IOKJIA0M:
Orenka «0TJan4HO» — 15-18 Ganos.
Orenka «xopomo» — 13-14 6anos.
OreHKa «y10BJIETBOPUTEIBHO» — 9-12 6aos.
O1ieHKa «HEyA0BJIeTBOPUTEIbHO» — 0-8 OaiI0B.
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Kpumepuu oyenku 3a0auu

OneHka «OTJIMYHO» BBICTABJISETCS B TOM Clydae, KOrjaa OOy4aroluics
MPaBUJIBHO U MOJHOCTBIO penni 3anady. [lokazan oTiAMYHbIE YMEHUS U HaBBIKU
penieHus npodeccuoHaIbHBIX 3a/1ay B paMKax y4eOHOro MaTepuara.

OneHka «X0pouIo» BBICTABIISIETCS B TOM Clydyae, Korja oOydarouiuiics pe-
IIWJT IPABWIILHO 3aJ1ayy, HO B PELICHUU MPUCYTCTBYIOT HE3HAYUTEIbHBIE HETOYHO-
ctu. [lokazan xopoume yMEHUsI U HaBBIKU PEIICHUs NMPOPECCHOHAIBHBIX 3aj1a4 B
paMKax yueOHOro Marepuaa.

OrneHka «yI10BJ€TBOPHUTEILHO» BBHICTABISIETCS B TOM CiIydae, Korjaa o0y-
YaIOMIMICS Pelni 3a/1ady YaCTUYHO, C CYIIECTBEHHBIMH HEeTOUHOCTAMHU. [lokazan
yIIOBJIETBOPUTEIIbHBIE YMEHHUS M HaBBIKH PELICHUS MPOCTEHIINX MpodeccuoHalb-
HBIX 33/1a4 B paMKax y4eOHOro MaTtepuara.

OneHka «HeyJI0BJETBOPUTEIBLHO)» BBICTABISETCS B TOM Cilydae, Korja
oOy4Jaronuiicss pemu 3ajayy HEBEpHO, JUO0 pelIeHUuEe HE MPEACTABICHO BOBCE.
YMeHus 1 HaBbIKU pellieHus: Tpo(eCCUOHATIBHBIX 337a4 OTCYTCTBYIOT.

Kpurepuu oueHKH Kelc-3aJaHu.

Pe3ynpraT BBINOTHEHUS KEHC-33JaHUSI OLEHUBAETCS C YYETOM CIIEIYHOLIUX
KPUTEPHUEB:

— MOJIHOTA MPOPAOOTKU CUTYaLUU;

— TMIOJIHOTA BBITIOJTHEHUS 3aJaHUs;

— HOBH3HA U HEOPAUHAPHOCTH MPEACTABIEHHOIO MATEPHAIIA U PELICHUN;

— MEPCIIEKTUBHOCTh U YHUBEPCATILHOCTh PEILICHU;

— YMEHHE apIyMEHTHPOBAaHO 00OOCHOBATh BIOPAHHBIN BApUAHT PEILICHHUS.

BrlnonHenue keic-3aJaHus He MTPe1yCMaTpUBAET BHICTABICHUS OLICHKHU.

Kpumepuu oyenku mecma

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

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

OlnieHKa «ydOBJIECTBOPUTEIBLHO» BBICTABIISETCS MPU YCIOBHM IMPABUIBHOTO
OTBETa CTyACHTa HE MeHee ueM Ha 51 %.

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

Kpumepuu ouenku npu npoeedenuu 3auema ¢ OUeHKoOIl

OrneHka «OTJIMYHO» BBICTABISIETCS OOydYaromiemMycsi, KOTOPBIM oO0Jamaer
BCECTOPOHHUMH, CUCTEMATHU3MPOBAHHBIMU M TIYOOKMMU 3HAHHMSIMU MaTepuala
y4eOHON TPOrpaMMbl, YMEET CBOOOJHO BBIMOIHATH 3aJIaHUS, MPEAYCMOTPEHHBIC
y4eOHOH MpOTrpaMMOl, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JOMOJIHUTEIbHOMN JIH-
TepaTypou, peKOMEHJOBaHHON yueOHON nporpammoid. Kak npaBuiio, oneHka «oT-
JIMYHO» BBICTABJISIETCS 00YYaIOIIEMYyCsl YCBOMBILIEMY B3aMMOCBSI3b OCHOBHBIX I1O-
JIO)KEHUHW M TIOHSATUN AUCIUILIMHBI B UX 3HAYEHUU JJI1 TprUoOpeTaeMoi crienualib-
HOCTH, TIPOSIBUBIIIEMY TBOPUYECKHE CIIOCOOHOCTH B MMOHUMAHUH, U3JI0)KEHUU U HC-

27



MOJIb30BaHWU y4e€OHOr0 MarepHuasia, MPaBHJIbHO OOOCHOBBIBAIOIIEMY MPHUHSITHIC
pelIeHHUs], BIAJACIOIIEMY Pa3HOCTOPOHHUMHU HABBIKAMU M IIPUEMAMM BBIIIOJIHEHUS
npakTuyeckux pador. OOydvarouuiicss Moka3ajdl OTJIMYHBIE 3HAHMS, YMEHHUS U
HABBIKU PEIIeHUs TPO(PECCHOHANBHBIX 33]1a4 MPHU BBIMOIHEHUH KYPCOBOTO MPOEK-
Ta B paMKax yueOHOTo MaTepHala.

OrneHka «XOpOoIIO» BBICTABISIETCS 00yYaromeMycsi, OOHapYKUBILIEMY IOJI-
HOE 3HaHHME MaTepuaia yuyeOHOI MporpamMMbl, YCIEIIHO BBIMOIHSIOMIEMY MpEay-
CMOTpPEHHbIE y4eOHOI NpOorpaMMoi 3ajJaHusi, YCBOMBUIEMY MaTepHal OCHOBHOM
JUTEpaTypbl, PEKOMEHJOBaHHOW ydeOHOM mnporpammoi. Kak mnpaBuio, olieHKa
«XOpOUIO» BBICTABIISIETCS O00YYarOIIEMYCs, OKa3aBIIEMY CUCTEMATU3HPOBAaHHBII
XapakTep 3HAHWM MO TUCHUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY MOIIOTHE-
HUIO 3HAHWW B XOJ€ JalbHEHIIel ydeOHOW U Npo(heCCHOHATBHON AESITENbHOCTH,
IIPABWJIBHO IPUMEHSIOLIEMY TEOPETUUECKUE MOJIOKEHUS IIPU PELICHUH ITPaKTHYE-
CKUX BOIIPOCOB M 3a/ay, BJIQJCIOUIEMY HEOOXOJUMBIMU HaBbIKAMHU M NpUEMaMHU
BBIMIOJIHEHMsI TpakTUYecKuX paboT. OOydaromuiics MOoKa3ajl XOpOIIWE 3HaHu,
YMEHHMSI U HaBBIKM pEIICHUs MPOo(ecCHOHANIBHBIX 3a/lay MPU BBIIOJIHEHUH KypCO-
BOT'O MPOEKTA B paMKax y4eOHOIro MaTepuasia.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISIETCS 00ydarolEeMycsl, KOTOPbIH
10Ka3aj 3HaHUE OCHOBHOT'O MaTepuaia yueOHOM nporpaMmsel B 00beMe, 10CTaTOY-
HOM M HEOOXOJUMBIM JUIsl JaJIbHEHIIeH yueObl U MpeAcToseld paboThl IO CIelu-
AIIbHOCTH, CIIPABUJICS C BBINOJHEHUEM 33/IaHHM, PETyCMOTPEHHBIX YYEOHOU MpO-
IrpaMMOii, 3HAKOM C OCHOBHOW JMTEpPAaTypoOH, PEKOMEHJIOBaHHON Yy4eOHOW mpo-
rpammoii. Kak mpaBuiio, OolleHKa «yIOBJIETBOPHUTEIIBHO» BBICTABISIETCS 00yYaro-
HIEMYCS, JOMYCTUBLIEMY IOTPEIIHOCTH B OTBETaX HA 3K3aAMEHE WJIM BBIIIOJHEHUH
HK3aMEHAIMOHHBIX 3aJaHui, HO 00JajaroneMy HEOOXOJUMBIMU 3HAHUSAMH MO
PYKOBOJCTBOM MPENOAABATEINS Il YCTPAHEHUS ITUX IOTPEMIHOCTEMN, HapylIaro-
HIEMY IOCJIEJIOBATEIbHOCTh B M3JI0KEHUM YYEOHOro Marepuajia M HCIBITHIBAIO-
HIEMY 3aTpyJIHEHUS MPU BBIMOJIHEHUHU MTPaKTUYECKUX padboT. O0yyaronuiics noka-
3aJ1 MUHUMAJIBHO YJIOBJIETBOPUTEIILHBIE 3HAHUS, YMEHUS U HAaBBIKU PELICHUS ITPO-
cTeriux npoeCcCUOHAIbHBIX 33]1a4 IPU BBIIIOJIHEHUH KYpPCOBOI'O IPOEKTa B paM-
Kax yueOHOTO MaTepHaia.

OrneHKa «Hey10BJIeTBOPUTEIbHO» BBICTABISETCS O0yJaroueMycs, He 3Ha-
IOLIEMY OCHOBHOM 4acTH MaTepuaia ydeOHOI mporpaMMel, TOMyCKaloMEeMy IpUH-
LUITMAJbHbIE OIUMOKKA B BBINOJHEHUU NMPETYCMOTPEHHBIX Y4eOHOM Mporpammoil
3aJlaHul, HEYBEPEHHO C OOJBIIMMH 3aTPYJHEHUSMH BBIIOIHIIOMIEMY MpPaKTHYe-
ckue padoThl. Kak mpaBuiio, OlleHKa «HEYA0BIETBOPUTENIBHO» BBICTABIIAETCS 00Y-
YarolmeMycsi, KOTOPbI HE MOXET NPOAOKUTh OOYUYEHHE UM MPUCTYIUTh K Jes-
TEJIBbHOCTH MO CTEMATBHOCTH N0 OKOHYAHWU YHUBEpPCUTETA 0€3 TOTOJHUTEIbHBIX
3aHATHI MO COOTBETCTBYIOLIEH aucHuIuinHe. OOydaromuiicsl mokasan HeaocTa-
TOYHBIA YPOBEHb 3HAHWUW B paMKaxX y4eOHOro maTepuaia. YMEHUS U HaBBIKH pe-
HIEHUS TPO(PECCHOHANIBHBIX 33]]a4 OTCYTCTBYIOT.
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8 IlepeyeHb OCHOBHOI U IOMOJHUTEJIbHOU JIUTEPATYPbI

OcHoBHasi yueOHas1 quTEpaTypa:

1. IlaBnoB JI. A. MareMarnueckuii aHanu3 : quddepeHnaibHOoe U UHTE-
rpajgbHOE UcUHcieHue GyHKIIUN OHOM nepeMeHHoH : yueonuk / JI. 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. IlanTences, A. B. Maremarndueckuii aHaim3 : yaeOHoe mmocoome / A. B.
ITanTeneeB, H. N. CaBocthsinoBa, H. M. ®denopoBa. — Mocksa : UHDPA-M,
2020. — 502 c¢. — (Bricmee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-
016008-5. - Tekcr : AJIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1077332

3. Bebicmias matemaTHKa JJii 9KOHOMHCTOB : YYEOHUK JJisi CTYJIEHTOB BY-
30B, 00y4aromuxcs mo 3koHoMuueckuM crnenuaibHoctsM / H. 1. Kpemep, b. A.
[Iytko, 1. M. Tpummun, M. H. ®punman ; nox pemakuueit H. 1. Kpemep. — 3-¢
u3a. — Mocksa : FOHUTU-JAHA, 2017. — 481 c. — ISBN 978-5-238-00991-9. —
Tekcr : anmekTpoHHBIM // DnexkrpoHHO-OmMOMMoTeyHass cucrema PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/74953 . html

JlonosHuTeIbHAs y4eOHAasl JUTEepaTypa:

1. Iepumnes, B. I'. Marematuueckuii ananu3 : y4e0. mocobue. — M. :
NH®PA-M, 2019. — 288 c.— (Briciiee oOpazoBanue: bakanaspuar). - ISBN
978-5-16-005488-9. - Tekcr : AJIEKTPOHHBIM. - URL:

https://znanium.com/catalog/product/100801 1

2. T'eBopksaH D.A. Marematuka. MateMaTUUYeCKUM aHAIU3 [ DJIEKTPOHHBIN
pecypc]: yaebnoe nmocobue/ I'eBopksH D.A., ManaxoB A.H.— DleKTpoH. TEKCTO-
BbIE NaHHble.— M.: EBpasuiickuil OTKpbIThI HHCTUTYT, 2010.— 344 c.— Pexxum no-
cryna: http://www.iprbookshop.ru/10715.— 9bC «IPRbooks»

3. TI'ynbko FO.A. MaremaTuyeckuil aHanu3 [DIEKTpOHHBIN pecypc]: yueo-
Hoe nocobue/ I'yupko FO.A. — DnekTpoH. TekcToBbIe AaHHbIE. — Bonrorpaa: Bo:-
rorpajckuii MHCTUTYT OusHeca, By3oBckoe oOpaszoBanue, 2008.— 151 c.— Pexum
noctyna: http:// www.iprbookshop.ru/11335.— 9bC «IPRbooks»

9 Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHMKAIMOH-
Hoil ceTH «AHTEpHET»

[Tepeuenb ObC
Ne HanmenoBanue TemaTuka Cceplika
1. | IPRbook YuuBepcanbHas | http://www.iprbookshop.ru/
2. | Obpa3oBarenbHbIi MOpTA VYuusepcanphas | https://edu.kubsau.ru/
Kyol'AY
3. | Znanium VYuusepcanphas | https://znanium.com
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PexoMeH1yeMbIE€ UHTEPHET CalTBhI:

— oOpazoBarenbHblil IopTan Kyol'AY [DnexTponnslii pecypc]: Pexxum 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.D. Bay-
MaHa [DnekTpoHHbIi pecypc]: Pexxum gocrtyma: http://www.specialist.ru;

— MaTepuaibl caiita oOpasoBaTenbHON TIaTdopMbl Coursera [DIEKTPOH-
HBI pecypc]: Pexxum moctyma: http://www.coursera.org;

— matepuansl nopraina «OTKpbIToe 00pa3oBaHue» [DIEKTPOHHBIN pecypc]:
Pexxum nocrtyma: http://openedu.ru;

10 Metoauveckue yKa3aHus JJs 00y4arUIMXCH 110 OCBOCHUIO

JTUCHUILINHBI

l. MaremaTH4yeCcKknii aHaau3 : METOJ. PEKOMEHAAUMHU 0 OpraHu3aluu
KOHTAKTHOM W caMmocTosATelbHOU paboTel / coct. . A. IlaBnoB. — KpacHonap :
Ky6I'AY, 2020. — 56 C. - Pexum JOCTyIIa:
https://edu.kubsau.ru/file.php/118/MRpoSR Matan Bl.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 _vl_.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 vl_.PDF

K HOpMaTHBHO-METOIUYECKUM JTOKYMEHTAM W MaTepuajiaM, oOecrnednBa-
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
pabOTHUKaMU OpraHu3aluu U (WIK) JTUIAMHU, TPUBICKAEMbIMU OpraHU3ale 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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http://edu.kubsau.local/
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

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(pHCHBIX MPUITOKEHHIA

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

Ne HaumenoBaHue Temaruka DJIeKTPOHHBIN apec
1. | Hayunas JJEKTPOHHAs YHuBepcaibHas https://elibrary.ru

oubnmoreka

«eLIBRARY.RU»

11.3 Joctyn k cetu UHTEpHET
Hoctyn k ceru VHTepHET, OOCTynm B 3JIEKTPOHHYIO HH(OPMALMOHHO-
o0Opa3oBaTeNbHYI0 Cpely YHUBEpCUTETA

12 MaTtepuajibHO-TeXHH4YECKOe olOecnevyeHue st 00y4eHus no
TUCHUILIAHE

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

Neo | HaumenoBanue yueOHbIx | HanmenoBanue momemenuii | Anpec (MECTOIMOJIOKEHHE) TT0-
TI/T1 | TPEIMETOB, KYPCOB, A¥C- | JIS MIPOBEASHUS BCEX BUJOB | MEIIEHUHN AJIs TPOBEICHHS BCEX
UTUTHH (MOJTyJel ), TpaK- yueOHOU AesITeNbHOCTH, BUJIOB Y4eOHOI 1eATeIhHOCTH,
TUKH, UHBIX BUJIOB yueO- | MpPeayCMOTPEHHOUN yueOHBIM MPEelyCMOTPEHHON y4eOHbIM
HOWU JIeSATENbHOCTH, IUTAaHOM, B TOM YHCJIE TIOMEIIIe- | MJIaHOM (B cllydae peaau3alun
MPEIyCMOTPEHHBIX yueO- | HUS 7Sl CAMOCTOSTENFHOM pa- | 00pa30BaTeIbHOM MPOrpaMMBbI B
HBIM TUTAaHOM 00pa3oBa- | OOTBI, C YKa3aHHWEM MEPEeUHs | CETeBOM (opMe TOTOJTHUTEITHLHO
TETHHON TPOTPaMMBI OCHOBHOTO O0OPYJIOBaHMsI, |yKa3bIBAeTCsl HAUMEHOBAHUE Op-
yueOHO-HaTISHBIX TOCOOUN |TaHMU3AIHH, C KOTOPOU 3aKIII0UeH
¥ UCTIOJIB3YeMOT'0 TTPOrPaMM- JIOTOBOP)
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HOT'0 00€ecIIeUueHNs

2

3

4

MaremaTnueckuii aHaInu3

ITomemnienue Ne223 3P, noca-
JIOYHBIX MeCT — 96; miomaan
— 84,9xB.M; yueOHast ayIuTO-
pust JUI IPOBEACHUS 3aHATUH
JIEKIIMOHHOTO THIIA, 3aHATUH
CEMMHApPCKOI'o TUIA, KypCOBO-
IO MPOEKTUPOBAHUS (BBINOJ-
HEHHsI KYpCOBBIX pador),
IPYIIOBBIX U MHIUBUIYaIb-
HBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISL U TPOMEKYTOUYHOU
aTTeCTallHH.
Crnenmanu3upoBaHHas MeOeb
(yueOHas mocka, yueOHas Me-
0eJIb); TEXHUYECKHUE CPEACTBA
oOyueHus1, Habopbl 1EMOH-
CTPaLlMOHHOT'0 000PYI0BAHUS
1 y4eOHO-HArJISTHBIX TOCOOUA
(HOyTOYK, MPOEKTOP, SKpaH);
IporpaMMHOe 0OecrieueHHe:
Windows, Office.

ITomemenne Ne4 DK, nmomans
— 31,1xB.M; IOMEIIICHUE IS
XpaHeHHs U npoduIaKTHye-
CKOTO 00CIIy)KMBaHUsI y4eOHO-
ro o00opy0BaHus.
KOH/UIIMOHEp — 2 IIT.;
nabopaTopHoe 0060pyioBaHHE
(mrkag maboparopHblii — 1
IT.;

Habop naboparopHblii — 1
IIT.});
TEXHUYECKHE CPE/ICTBa 00yUe-
HUS
(mpunTep — 1 mrT.;
npoekrop — 1 mr.;

350044, KpacHogapckuii kpai,
r. KpacHonap, yi. um.
Kamununa, 13
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MUKpo(poH — 1 mmT.;
o — 4 mr.;
cepsep — | mr.;
HOCUTENb UHPOpMauu — |
IIT.;
KOMITBIOTEP MEePCOHATBHBIA —
15 mr.).

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

CKOT0 00CITy’)KHBaHUS y4eOHO-

ro o00opyaOBaHus.
CIUITUT-CUCTEMa — 2 IIT.;
mTaTuB — 1 mT.;
nabopatopHoe 00opy10BaHUE
(mkad mabopaTopHbIil — 2
IIT.;

CTeH]I JIabopaToOpHbIA — 4
IIT.;);
TEXHHYECKUE CPEICTBA O0yUe-
HUS
(3kpad — 1 mrT.;
ceTeBoe o0opyaoBaHue — 5
IT.;
cepBep — 6 mT.;
KOMITBIOTEP MEPCOHATIBHBIN —
2 mit.).

MaremMaTnueckuii aHaINu3

ITomernenune Ne206 DK, mmoca-
JOYHBIX MecT — 20; miomaas
— 41xB.M; TIOMEILIEHHE JIITST
CaMOCTOSITENIbHOM pabOTHI.
TexHuueckue cpeacTpa ooyde-
HUS (KOMIIBIOTEP MEPCOHAIIb-
HBIM — 9 1T.);

JIocTyt kK cetn «IHTepHEeTY;

JIOCTYTI B 3JICKTPOHHYIO MH-
(dhopMarmoHHO-
o0pa3oBaTeNbHYIO0 Cpey YHU-
BEPCUTETA;

crenuaiu3upoBaHHasi MeOeb
(yueOHast mebenb).

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