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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 aBrycra 2016 r. Ne 1002.

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

Pabouast mporpamma oOCyXI€Ha M PEKOMEHAOBaHA K YTBEPXKICHHUIO PEIICHHUEM
kKadeapsl CUCTEMHOTO aHalm3a U o0padoTku nHpopmammu ot 07.05.2018 r., po-

TOKOJ No9
£od

l“7’/'f?” ;  il

"

3aBenyromuid kadenpoit i T.I1. bBapanoBckas

Pabouas nporpamMmma ogo0peHa Ha 3aceJaHUU METOIMYECKOM KOMUCCHUM (PaKyJibTeTa
NPUKIaHON HHPOopMaTHKH, TpoToKos Ne9 ot 21.05.2018:

[Ipencenarens e 4
METOANYECKON KOMUCCHH T . T.A. KpamapeHko
K.IL.H., JJOIICHT bl
PykoBoaurens
OCHOBHOM MpPOQeCCHOHATBHON
o0pa3oBaTeILHON TPOTPaMMBbI » J/f A.E.BocTpoknyTOB
K.3.H., JOIICHT / g .
7 ——



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

IeabI0 0CBOCHUS MTUCIUIUIMHBI « MaTeMaTHYECKU aHAIHN3» SBIIETCS (Dop-
MUPOBAHHUE KOMILJIEKCA 3HAaHUI 00 OpraHU3allMOHHBIX, HAYYHBIX U METOJUYECKHUX
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 MATEeMATHUYECKUX 3aJ]1ad, UCIIOIb3Ys
MaTeMaTUYECKHE MPUEMBI, METOIbl M AJTOPUTMBI MPU PEIICHUU TH-
MOBBIX 33/1a4 ¥ TIPUMEPOB;

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

2 llepeyeHb NJIaAHUPYEMBIX Pe3yJbTATOB 00yYeHHUS MO JUCIH-
IUIMHE, COOTHECEHHBIX C IJIAHMPYEeMbIMU Pe3yJbTATAMH OCBOEHMSI
OIIOII BO

B pe3yabTaTe 0CBOEHUN TMCHUILIMHBLI GOPMHPYIOTCS CJIeAYyIONIHEe KOM-
NMeTeHInn:

OK-7 — cnocoOHOCTh K CaMOOpPTraHU3allud U CaMO00pa30BaHUIO;

[1K-17 — cnocoOHOCTh HUCTIOIB30BATh OCHOBHBIE METOJIbI €CTECTBEHHOHAYY-
HBIX JUCIUIUIMH B IPO(ECCHOHATLHOMN MEATeTLHOCTH ISl TEOPETHUECKOTO U IKC-
MEPUMEHTATBHOTO UCCIICOBAHUS;

[1K-18 — cnocoOGHOCTh MCIONB30BaTh COOTBETCTBYIOIIUNA MaTeMaTHYECKHMA
ammapaTr ¥ HHCTPYMEHTAJIbHBIC CPEJICTBA JIsl 00pabOTKH, aHAIN3a U CUCTeMaTH3a-
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 g = 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. MaremaTH4eCKHii aHATIU3 : METO. PEKOMEH IAIIMH 10 OpraHu3aIllid KOH-
TaKTHOM M camocTtositelbHOM padotel / coct. JI. A. IlaBiaoB. — KpacHomap :
Ky6l'AY, 2018. — 56 C. - Pexum JOCTyma:
https://edu.kubsau.ru/file.php/118/MRpoSR_Matan_BI.pdf

2. Opnsaackas H.IT. Matematudeckuii 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. Marematudeckuil ananus : cOOpHUK 3aj1a4. Yacts 2.
—  Kpacnomap:  Kyol'AY, 2017. - 69 c¢. Pexum  nmocryma:
https://edu.kubsau.ru/file.php/118/2Sbornik zadachCH 2 404817 v1 .PDF

7 @®oHI OLIEeHOYHBIX CpeaACTB AJs IIPOBCACHUA HpOMe)I(yTO‘lHOﬁ
arrecrangmuu



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

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMEM 3TANOB UX ()OPMHUPOBAHUS B
npouecce 0CBOCHHs 00pa3oBaTeIbHON IPOrPaMMbl

Howmep ce- Oranbl GOpMUPOBAHUS U POBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETEHITUI
MmecTpa* 10 JUCHUIUIMHAM, ITpakTHKaM B riponiecce ocsoenus OI1IOIT BO

| OK-T - cnocoBrocmuio K camoopanusayui 1 camoobpazosanio

Conuosiorust ¥ KyJabTypOJIOTHsl

I[I/ICKpCTHaH MaT€MaTUuKa

Jlunelinas anrebpa v aHATUTHYECKAsi TEOMETPUs

dunocodpus

CaMoMeHEHKMEHT

besomacHoCTh KHU3HCACATCIIBHOCTH

MareMaTHueCcKUil aHaIn3

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATHCTUKA

Juddepennunansubie U pa3HOCTHBIE YpPaBHEHUS

00 [WININININN PRI

3amuTa BhITYCKHOM KBAIM(DUKAIIMOHHON pabOThl, BKJItOUYask IOJrOTOBKY K 3a-
HIMTE U IPOLEyPY 3aIUTHI

IIK-17 - cnocobrocms ucnonb306ams 0CHOGHbBIE MEMOObl eCMeC8EeHHOHAYYHBIX OUCYUNITUH 8
npogheccuonanvHoll 0esimenbHOCmu 01 Meopemuyecko20 U IKCNePUMEHMAaIbHO20 UCCIe008a-
HUsl

[EEN

I[I/ICerTHaH MaT€MaTuKa

[EEN

Jlunelinas anrebpa v aHATMTHYECKAsi TEOMETPUS

=
N

[TporpamMmmupoBanue

Maremarnueckuii ananu3

Teopnﬂ BepOHTHOCTeﬁ N MaTCMAaTU4YCCKasa CTaTUCTHUKA

Juddepennmanbaple 1 pa3HOCTHBIE YPaBHEHHS

Onemernmul meopuu HevemkKux MHodHcecne

AJNTOPUTMBI U CTPYKTYPBI TAHHBIX

Maremarnueckas YJKOHOMHUKA

Hay‘lHO'I/ICCHeI[OBaTeJ'IBCKaSI pa60Ta

CucreMbl KOMIIBIOTEPHOM MaTEMaTUKU

AHaHn3 JaHHBIX

HccnenoBanue onepauuii

OO611ast TeOpuUsi CUCTEM

HNMuTamuonHoe MOICIIMPOBAHUC

CHUCTEMHBIN aHAIIN3

AHann3 CII0KHBIX CHCTEM

OcHOBBI ()MHAHCOBBIX BHIYMCIECHUN

HMHdopmaninoHHble cUCTeMBl B ((MHAHCOBO-KPEIUTHOMU cepe

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

IIpenumioMHas npakTuka

3amuTa BBITYCKHOM KBATM(UKAITMOHHON paObOThI, BKIIIOYAsl TOJITOTOBKY K 3a-
HIUTE U MPOUEAYPY 3aIUTHI

O |O|NOOOIOIO|OO|CTO1AIARIRIWWWININ

IIK-18 cnocobHocms uUCnonb308ams COOMBEMCMBYIOWUN MAMEMAMUYECKUll annapam u uH-
CMpyMeHmaivbHvle cpeocmea O0Jisk 00pabOmKuU, AHAIU3A U CUCMeMamu3ayuu uHgpopmayuu no
meme Uccie008aHus

1 JuckperHas maremarnka
1 Jlunelinas anrebpa M aHAJIMTHYECKAsi TEOMETpUs
1,2 ITporpamMmmupoBanue




Howmep ce-

Oransl GOPMHUPOBAHUS U TPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH KOMIIETECHITUIH

MmecTpa* 10 AMCIMIUIMHAM, NpakThKaM B riporiecce ocsoenust OIIOIT BO
2 MareMmaTHuecKHil aHaIn3
2 Teopust BEpOATHOCTEN U MAaTEMATUYECKasl CTATUCTHUKA
[IpakTHKa 1O MOTYYEHHUIO MMEPBUYHBIX MPOGECCHOHAIBHBIX YMEHHUI 1 HaBbI-
2 KOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-HUCCIIEA0BATEIbCKOMN

JACATCIIbHOCTH

Juddepennmanbaple 1 pa3HOCTHBIE YPaBHEHUS

OOBEKTHO-OPUEHTHPOBAHHOE TPOTPAMMUPOBAHNE

DeMEHTHI TCOPHUHN HCUCTKHUX MHOXKECCTB

AJNTOPUTMBI U CTPYKTYPBI JAHHBIX

Maremarndeckas YJKOHOMHKA

byxranrepckuii 1 ynpaBjIeHYECKUN ydeT

Hay‘lHO'I/ICCJ'Ie,HOBaTeHBCKaH pa60Ta

CucreMbl KOMIIBIOTEPHOM MaTEMaTUKU

AHann3 JaHHBIX

HccnenoBanue onepanuii

Paspabotka npunoxennii B cpeae Microsoft Office

Komnrelotepnast rpaduka

OO6111ast TEOpUS CUCTEM

HMMuTanmoHHoe MOJCIIMPOBAHUC

Pa3paboTka Ou3HEC-TIPHIIOKEHUN

WEB-nporpammupoBanue

CHCcTeMHBIN aHAIN3

AHaIn3 CII0KHBIX CUCTEM

OCHOBEI (bHHaHCOBLIX BBIYMCIICHUM

HudopmannonHbie cucTeMbl B QUHAHCOBO-KPEIUTHOHU cdepe

I/IH)KeHCpI/IH 3HAHUM U HUHTCJICKTYAJIbHBIC CUCTCMBbI

COBpeMeHHHC MCTOJAbI U CUCTCMbI IIPUHATUS peH_IeHI/Iﬁ

WNupopmannonHasi Ou3Hec-aHAJIMTUKA

Pa3pa0oTka mpuaoxkeHun 11 MOOMIIbHBIX YCTPOMCTB

PazpaboTka nmporpaMM CHCTEMHOTO Ha3HAYCHUS

V|| INN|O|OOOO|O|O|o/o0ooO|h DA IRARlOWWW

HpeI[I[I/IHJ'IOMHaH ITPpaKTHUKa

8

IIUTC U MMPOLCAYPY 3allIUThI

3aiuTa BBITYCKHOM KBAIH(DPUKAIIMOHHON pabOThl, BKJIIOYask MOJATOTOBKY K 3a-

*Homep cemecTpa COOTBETCTBYET 3Taily GOPMUPOBAaHUS KOMIETEHIINU

7.2 Onucanune noka3arteJjieil 1 KpUTepueB OLEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANAaX UX (POPMUPOBAHUS, ONTUCAHUE IIKAJIbI OIlEHUBAHUSA

Inannpyembie YpoBEHb OCBOCHMS
pe3yNIbTaThl
OCBOEHHS KOM- _| YAOBJETBOpH-
HEYJIOBJIETBOPHU OneHoYHOE
MEeTeHIUH (MH- TCJIBHO
TEJIHHO XOpOIIOo OTIINYHO
. CPEICTBO
JIMKATOPBI J10- .| (MmHHMAITH = =
p (MUHUMATHHBIN . (cpenumii) (BBICOKMIT)
CTIKEHUS KOM- | ye n10cTHrHYT) HBIH, IIOPOro-
TIETEHIIHH) BbIi)
OK 7 — cnocobnocmub Kk camoopeanuzayuu U camoodpaz08aHu0
3HaTh: VYpoBeHs 3Ha- | MuUHMManbHO | YpOBEHb 3Ha- | YpoBeHb 3Ha- | 3ajaua, TECT,
- MCTOJIBI CaMO- | HYif HUXKE MU- | TOMYCTHUMBIN HUIl B 00beMe, | HU B 0ObeMeE, | HOKJIAL,  KeWHc-

9




[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJICTBOPH- Oueroumoe
METCHIMH (MH- TEIBHO TCIIBHO XOPOILIO OTJINYHO
) . | (MMHMMaNB- - o CpEACTBO

AUKATOPBI 110~ | (MyHUMaTbHBIA . (cpemHmit) (BBICOKHIA)
CTKCHHA KOM- | ye nocurnyr) | o HOPOTO-

TIETCHIHH) BbIi)
aHanusa M ca- | HUMaJbHBIX YPOBEHb 3Ha- | COOTBETCTBY- | COOTBETCTBY- | 3aJaHHE,
MOOLICHKH TpeOOBaHMIA, HUM, JOMyLIe- | IOLIEM Ipo- | I0LIEM Mpo- | 3a4€T C OLIEHKOM
YPOBHA OpraHi- | yven  MECTO | HO MHOIO He- | rpaMMe  IOA- | rpaMMe  mof- | (BOIIPOChI M 3a-
samn €00 | huGiie ommG- | rpyObIX  OIM- | TOTOBKHM, 10 | TOTOBKM, 0e3 | 1amHus)
CTBCHHON —ACA= 1 poy 0ok MyLIeHO  He- | OIIHOOK
TCIBbHOCTH, CKOJIBKO He-
- IIPUHIUIIBI
yr[paBJ'IEHI/DIII IPyGEIX  OLIH-
COOCTBEHHBIM Goxk
BpEMEHEM u
JUYHON Kapbe-
poii;
— CIIocoOBl TIO-
BBIIICHUS pado-
TOCHOCOOHOCTH,
pe3yIbTaTUBHO-
CTH, U CTCIICHHU
CaMOKOHTPOIIS B
OCYIIECTBICHUU
npodeccuo-
HaJIbHBIX (YHK-
LUK
VYmersn: Ilpu pemennn | Ilponemon- ITponemon- ITponemon-
- YHOPABIATE | cTaHAapTHBIX CTPUPOBaHEI CTPUPOBaHbI CTPUPOBaHbI
JMIHBIM BPEMC- | 33713y He HpO- | OCHOBHbIE BCE OCHOBHBIC | BCE OCHOBHBIE
HEM, KapBCPOIL, | neMOHCTPHMpO- | yMeHHMs,  pe- | yMeHHUs,  pe- | yMEHHsS,  pe-
— OCYIICCTBIATE | papp1  OCHOB- | IIEHBI  TUIO- | IIEHBI BCE OC- | IIEHBI BCE OC-
CAMOARAMS M| yile  yMeHus, | Bble 3ajauM C | HOBHbIC 3a1a- | HOBHBIC 3aj(a-
CaMOOLICHKY
ypoBHs opramy- | AMETH  MECTO HEerpyObIMH Y4 C HErpy- | Y4 C OTICIb-
3amHn co6- | TPyOBIE OmMO- | ommOKaMu, OblMM  OMO- | HBIMU  HECy-
cTBeHHON nes- | KM BBITTOJTHEHbI KaMH, BBINOJI- | IIECTBEHHBIMHU
TENBHOCTH; BCC 3aJaHus, | HEHbl BCE 3a- | HEJOUETaMH,
— pauMOHAJIM3H- HO HE B TIIOJ- | IaHUS B IIOJ- | BBIIOJHEHBI
poBatb co0- HOM 00BEeMe HOM oObeMme, | Bce 3aJaHus B

CTBEHHBIN TPY.

HO HEKOTOpPbIC
C HEA0UYCTaMH1

IIOJIHOM 00Be-
Me

Baagers

3¢ PEeKTUBHBIMH
HaBbIKAMU  ca-
MOOpraHHU3alHN
u camoobpaszo-
BaHUS B PaMKax
cBoeil mpodec-
CHUOHAJILHOU
JIESITeTbHOCTH

IIpn pemenun
CTaHIaPTHBIX

3a/a4 HE TIpo-
JIEMOHCTPHPO-
BaHBl 0a30BLIE
HaBBIKH, HMe-
U MECTO Tpy-
Oble OMIMOKH

Nmeercs  mu-
HUMAaJILHBIA
HaboOp  HaBBI-
KOB JJIs pelie-
HUAS CTaHIAPT-
HBIX 3aJad C
HEKOTOPBIMU
HeJA04YeTaMu

IIponemoH-
CTPHUPOBAHBI
0a3oBbIe
HaBBIKU

peneHnn
CTaH/apPTHBIX

3aJa4 C HEKO-
TOPBIMH HEJO-
qeTaMu

npu

IIponemoH-
CTPHUPOBAHBI
HaBBIKK  TIpU
pelieHnn  He-
CTaHIapPTHBIX
3a7a4 0e3
OIINOO0K "
HEJI0YETOB
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[Tnanupyemsie
pe3yibTaThl
OCBOCHHS KOM-
neTeHuH (MH-
JUKaTOPBI J0-
CTHXKCHHUS KOM-
TIETEHIIN)

YpoBeHb OCBOEHUS

HEYJIOBJIETBOPHU-
TEJBHO
(MUHMMAaTBHBIN
HE IOCTUTHYT)

YIAOBJIETBOPH-
TEIBHO
(MuHUMATTB-
HBI{, TOPOro-
BBIH)

XOPOIIO
(cpenumii)

OTIMYHO
(BBICOKUIT)

OrneHoyHoe
CPEICTBO

|

|

|

IIK-17 — ctocoOHOCTH HCTIONB30BaTh OCHOBHEBIE METOBI €CTECTBEHHOHAYYHBIX JHCIUIUIMH B podeccu-
OHAJILHOM JCSITEILHOCTH JUIsl TCOPETHUECKOTO M AKCIIEPUMEHTAILHOTO UCCIICIOBAHHS

3HaTh: YpoBeHb 3Ha- | MuHuManbHO | YpoBeHb 3Ha- | YPOBEHb 3Ha-
- OCHOBHBIC HUU HWKE MH- | JOIMYCTUMBII HUII B 00beMe, | HH B 00ObeMeE,
METOABI €CTe- | HUMAalbHBIX YPOBEHb 3HAa- | COOTBETCTBY- | COOTBETCTBY-
CTBEHHOHAy4- | TpeOOBaHUIA, HUM, Aomylie- | IOIEM  Tpo- | ImEM  Ipo-
HBIX AMCLH- UMEI MECTO | HO MHOIO He- | rpaMMe IOA- | rpaMMe  IOA-
IUIMH C [eTbI0 | TpyOBle ommO- | TpyOBIX ONIU- | TOTOBKH, JO- | TOTOBKH, 0€3
UX UCTOJIB30- | KH 00K NyOIeHO  He- | OIMOOK
BaHUS B IIPO- CKOJIBKO  He-

(eccroHanb- rpyOBIX  OmIH-

HOMU JesITelIb- 00K

HOCTH IS

TEOPETUYECKO-

IO M OKCTIEPH-

MEHTaJIBHOTO

HCCIICIOBAHNUS

YMmers: IIpu pewenun | IIponemoH- [IponemoH- [IponemoH-

- UCTIOJIB30- CTaHJApTHBIX | CTPUPOBAHEI CTPUPOBAHEI CTPUPOBAHEI
BaThb OCHOB- 3a7a4 HE TMPO- | OCHOBHEIE BCE OCHOBHBIC | BCE OCHOBHBIC
HBIE METOABI | JEMOHCTPHPO- | YMEHHUS, pe€- | yMEHus, pe- | yMeHus, pe-
€CTeCTBEHHO- | BaHbl OCHOB- | IICHBI ~ THIIO- | ICHBI BCE OC- | IIEHBI BCE OC-
HaYYHBIX HBIE YMCHHS, | BbIE 3aJlaud C | HOBHBIE 33Ja- | HOBHBIE 3aja-
JUCLUIUIMH B | UMEJIM MECTO | HErpyOBbIMU Yd C HEIpy- | Y4 C OTHETb-
npoceccuo- rpyOble OmuMO- | OmUOKaMH, OpIMu  OmuO- | HBIMU  Hecy-
HAJILHOU Jiesi- | KH BBITTOJIHEHBI KaMH, BBINOJI- | ECTBEHHBIMH
TEJIBHOCTH IS BCE 3aJaHus, | HEHbl BCE 3a- | HEAOYETaMH,
TEOPETUYECKO- HO HE B TMOJI- | JaHUA B TOJ- | BBIIOJHEHBI
TO M DKCTIEPH- HOM 00BbeMe HOM oObeme, | Bce 3a/aHUs B
MEHTaJIBHOTO HO HEKOTOpBIE | MOJHOM O00be-
UCCIIeIOBaHUS C HeJJoUeTaMH | Me

Bnanets: IIpu pewenun | Umeercs wmu- | Ilpogemon- [Iponemon-

- IpaKTHye- CTaHJAPTHBIX | HUMAaJbHBIH CTPUPOBAHEI CTPUPOBAHEI
CKMMH HaBBI- | 3aJa4 HE Npo- | HA0Op HaBbI- | 0a30BbIE HaBBIKK  IIpU
KaMH UCIOJb- | JEMOHCTPUPO- | KOB JJISl Pelle- | HABBIKM U | peIIeHHH He-
30BaHMs OC- BaHbl 0a30BbIE | HUSl CTaHAApT- | PEIICHUN CTaHJapTHBIX
HOBHBIX Me- HaBBIKM, WMe- | HBIX 33jJa4 C | CTAaHJApTHBIX | 3ajad 0e3
TOJIOB ecTe- JM MECTO TPY- | HEKOTOPBIMHU 3aja4y ¢ HEKO- | OIIMOOK u
CTBEHHOHAy4- | Oble OmMOKH Helo4eTaMu TOPBIMH HEJIIO- | HEZJOYETOB

HBIX JUCIHU-
IUIMH B MPO-
(heccroHab-
HOM JIesaTelhb-
HOCTH ISt
TEOPETUUYECKO-
TO | dKCTIepHU-
MEHTAJIbHOTO
HCCIICIOBAHUS.

qyeTaMH

3amaua, TECT,
IOKIIag,  Keiic-
3a7laHue,

3a4eT C OICHKOM
(BoTIpOCHI ® 3a-
TTaHUs)

TIK 18 — cmocoOHOCTH MCIOIL30BaTh COOTBCTCTBYIOH.[I/Iﬁ MaTeMaTHYCeCKHI arnmnapaTr 1 MTHCTPYMCHTAJIb-
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[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OrneHoyHoe
CPEICTBO

3anaua, TecCT,
IOKJIad,  Keiic-
3aJlaHHE,

3a4eT C OICHKOM
(Bompocel H 3a-
TTaHWs)

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJCTBOPH-
METCHIMH (MH- TEIBHO TCIIBHO XOPOILIO OTJINYHO
AKETOPE 710~ | (it | MR (opemii) (BBICOKI)
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HOPOTO-

TICTCHIINH) BbIH)
HBIE CpescTBa 1)1 00paboTKH, aHAIM3a U CUCTeMaTH3aluy HH(GOPMALIUH 110 TEME HCCIIeI0BAHUS
3HaTh: YpoBeHp 3Ha- | MuHUManbHO | YpOBEHb 3HA- | YPOBEHb 3Ha-
- COBPEMEH- HUU HUXKE MU- | JOILyCTUMBII HUI B o0beMe, | HUil B oObeme,
HBII MaTema- HUMaJIbHbIX YPOBEHb 3HAa- | COOTBETCTBY- | COOTBETCTBY-
TUYECKHI an- | TpeOOBaHUM, HUM, JOMyLIe- | IOLIEM Ipo- | I0LIEM po-
napar ¥ MH- UMEJIH MECTO | HO MHOTO He- | TpaMM€ TIOJ- | TpaMMe  MOJA-
CTpyMeHTalb- | TpyOble OmmO- | TpyOBIX ONIU- | TOTOBKH, JO- | TOTOBKH, 0€3
HBIE CPEJICTBA | KU 00K MyIeHo  He- | OMHOOK
JUtst 00paboT- CKOJIBKO  He-
KW, aHaTTN3a U rpyOBIX OmmIH-
cCHUCTEMaTH3a- 00K
U HHPOP-
MaIuH.
YMmers: IIpu pewenun | IIponemoH- [IponemoH- [IponemoH-
- UCTIONB30- CTaHIApPTHBIX | CTPUPOBAHbI CTPUPOBAHBI CTPUPOBAHBI
BaTh COOTBET- | 33Ja4 HE MpO- | OCHOBHBIE BCE OCHOBHBIE | BCE OCHOBHBIE
CTBYIOLIMH JEMOHCTPHPO- | YMEHHUS, pe- | yMEeHus, pe- | yMeHus, pe-
MaTeMaTHye- BaHbl OCHOB- | IIEHBl  THUIO- | LIGHBl BCE OC- | IIEHBI BCE OC-
CKMH ammapaT | Hble YMEHHS, | Bble 3aJaud C | HOBHbIE 3a/1a- | HOBHbIE 3aja-
Y MHCTPYMEH- | UMEIU MECTO | HETpyObIMH Yd C Herpy- | Y44 C OTHEelNb-
TaJbHBIE CpeNl- | TpyOble ommob- | ommOKamm, OpIMu  OmHO- | HBIMH  Hecy-
CTBa 1Jis1 00- KU BBITTOTHEHBI KaMHM, BBINOJ- | IIE€CTBEHHBIMU
paboTku, aHa- BCE 3a/IaHUs, | HEHbl BCE 3a- | HEJOYETaMH,
JM3a U CUCTe- HO HE B MOJI- | JaHUA B IOJ- | BBIIOJHEHBI
MaTH3aLuU HOM 00BbeMe HOM o0OBeMe, | Bce 3alaHus B
uHQOpMaIH HO HEKOTOpBIE | MOJHOM O00be-
10 TEME HC- C HeJJoYeTaMH | Me
CJICIOBAHMSL.
Bianers: IIpu pemwennn | Umeercss wmu- | IIponemon- IIponemoH-
- IpaKTHye- CTaHJAPTHBIX | HUMAaJbHBIN CTPUPOBAHBI CTPUPOBAHBI
CKUMH HaBBI- 3aJad He Npo- | HA0Op HaBbl- | 0a30BbIe HaBBIKK  IIpHU
KaMH UCIOJb- | JEMOHCTPUPO- | KOB JJISl Pelle- | HABBIKM  IpPHU | peIeHUH He-
30BaHUS Ma- BaHbl 0a30BbIE | HUSI CTaHAAPT- | PEIICHUN CTaHJAPTHBIX
TEMAaTU4eCKO- | HAaBBIKM, HMe- | HBIX 3aJad C | CTAaHAAPTHBIX | 3a/1ad4 oe3
ro ammapata ¥ | M MECTO Ipy- | HEKOTOPBIMU 3aja4y ¢ HEKO- | OIIMOOK u
WHCTPYMEH- Oble omnoOKH HeZ04YeTaMu TOPBIMH HEJO- | HEI0UETOB
TaJIbHBIX YeTaMu
CPEICTB IS
00paboTkw,
aHaJIN3a U CH-
CcTeMaTH3alH
uHpOpMaIIH
0 TeMe HC-
CJIeTOBaHMSL.

7.3 TunoBble KOHTPOJIbHbIE 32JaHUS WM HWHbIE MaTepHAJIbl, He00XO-
AUMBbIe JJIsl OLeHKH 3HAHMi, YMEeHHIi, HABBIKOB, XapaKTePU3YIOIIUX 3TAIbI

¢bopmupoBanust komnerenuuii B npouecce ocsoenust OIIOII BO
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3aoauu
1. Opnsuckas H. I1. Marematnuecknii ananu3 : cCOOpHHK 3a1ad (dacts 1) /
H. II. Opnsuckasa. — Kpacnogap : Kyol'AY, 2015. — 44 c. — Pexum poctyma:

https://edu.kubsau.ru/file.php/118/1Shornik zadach Orljanskaja 404816 v1 .PD
F

2. Opnsuckas H. T1. Marematnueckuii ananus : cCOOpHHK 3aad (4acts 2) /
H. II. Opnsuckas. — Kpacnomap : Kyol'AY, 2017. — 69 c. — Pexum gocryma:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_ 2 404817 v1_.PDF

Tecm (npumepot)

Nel (Bamn 1)
Haiitu npenen

. 3x -1
lim

=1 x4
1 2
3

3

a b~ w N
OO0OO00O0

1
0
Ne2 (1)

Haiitu npenen

x+4

a b~ w N
O
8 © »~ B

Ne3 (1)
Haitnure npenen GpyHknmm

tim X2 —6x+8
=4 x—4

3, U R
O0O00O0

Ne4 (1)
Haiinure npenen pyHkunn

lim 3xt —x—2

=14yt —5x+1
1 3/5

-3/5

5/3

0

1

g b~ W N
OO0OO0O0O0

Ne5 (1)
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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

Haiinure npenen ynkunu
. 6x*+5x+4
im ————
—+=3x" + Tx -2
1 OO0

g~ W N
(oNoNe)

Temwt 0oknaooe (npumepot)
Hcnonb3oBaHue MOHATUS TPOU3BOIHON B SKOHOMUKE

Jnddepennnanbl BEICIIUX MOPSIKOB U UX TPUMEHEHHE
Oco0eHHOCTH KPUBOH Oe3pa3audus U MPeAeTbHON MOJIE3HOCTH
OyHKIMA 1M01e3HOCTH ((PYHKIINS MPEANOYTEHUN)
[TpousBoacTBeHHAs! PyHKLIUS

o0k whE

Hcnonp3oBaHue MCTOAOB HAMMCHBIIUX KBAAPATOB B IIPOTHO3UPOBAHNHA

Keiic-3a0anun (npumeput)
3aoanue 1

3aBHCHMOCTH 00BeMa BBITTycKa Y OT KOJIMYECTBA HCIIOIB3yEMBIX TPYIOBBIX pe-
cypcos L onpenensiercs dynkuueit Y = F (L) kak

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

a+ F(L-1), L>1

|. BbiOpaTh 01H NPaBWIbHBIH BAPHUAHT 0TBETA

OOBeM BrIlTycka Ipu L =N MOKHO BBIYMCIUTH 110 (hopMyIie

1) Y(n)=a- 1—(%)n : 2) Y(n)=4a-[1—(%]n}
1_®n ; 4)Y(n)=4—;(1—(%y].

1. Onpenenuts N, ecnu u3BecTHBl a=12; Y = 32E :

3)Y(n)=%-

I11. BoiOpaTh ABa u 00Jiee MPAaBUWIbHBIX 0TBETA

[Tpu a =12, oO6beM BhITTyCKa HE TPEB3OMIET BEIHMUUH

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

PykoBoacTBO pocCCHMICKOM KOMIAHWUK X, TPOU3BOISAIICH KBAaC HCKIHOYU-
TEJIBHO CPEJCTBAMU KOMITAHUH (0€3 3aKyIOK ChIPbs) U MOCTABJISAIONIEH TPOIYKT Ha
POCCHUICKUN PBIHOK, PEIIAET BOIPOC O HEOOXOJMMOCTH MEPEOPUEHTUPOBATHCS Ha
3apyOeXKHbIE PBIHKHU JI yBeJIWYeHUs] npuObLu. [ skcnopta komnanuu X Jyd-
nie Bcero noaxoaut I'epmanusi. DTO CBSI3aHO KaK C M3MEHHUBIICICS SKOHOMHUYE-
CKOW CUTyalluel U pacTylleld KOHKYPEHIIMEH Ha POCCUMCKOM phIHKE COBITa, TaK U
C JIMYHBIMHU CBA3IMHU OJHOTO U3 TOI-MEHEKEPOB.

Ha nmanHBII MOMEHT KOMIAHHS peaIM3yeT CBOIO MPOAYKIHIO 1O meHe 109
pyO., ONTUMaIbHOW C TOYKM 3pPEHUS MAaKCUMM3allUM MPUOBUIM, U TPU TaKOM
YPOBHE IIEH KOMITAHUS PEAU3yeT | MIIH €IMHUIL MPOAYKIIUHU B TO/I.

AHaTUTUKA KOMIIAHWW BBIYMCIIWIN, YTO BEIMYMHA CIIPOCa Ha JIUTPOBbIE Oy-
TBUIKU KBaca Ha HEMEIIKOM pbIHKe OyeT npuoian3ureabHo paBHa 800 ThIC. €IMHUIL
MPOJYKIIMU B TOJI, a ONITUMAaJIbHAS 1IeHa 3a OyThUIKY — 2,4 eBpo. [Ipu 3TOM npous-
BOJICTBEHHBIE U TPAHCIIOPTHBIE M3AEPKKH, CBSA3AHHBIE C MEPEXOJOM HA JAPYrou
PBIHOK, COCTaBSIT BCETo JIMIIb | MIIH pyO.

BrusHue HaJIOroB Ha JAESITENIBHOCTh KOMIIAHUH TPUOJIU3UTEIBHO OJMHAKOBO
npu 00oux BapuaHTax, 3a uckiaoueHueM HJIC. Cnopoc Ha ToBap MeHsieTCs B 3aBU-
CUMOCTU OT HPKOHOMHUYECKON CHUTyalluu, IIeHa U3MEHSIETCS Ha BEIUYUHY UHQIS-
uu. Eciu pyKkoBOJCTBO pEIIUT peaan3oBbIBaTh TOBap B I'epMaHuu, TO COBIT MpPoO-
IyKiuu B Poccun mpuaercs mpekpaTuTh.

Bonpocel u 3aianust AJ1sl IPoBeIeHUsI POMEKYTOYHOT0 KOHTPOJIS
(3a4eT ¢ OLEHKO)

Komnemenyus « OK-1 — cnocobrHocms k camoopeanuzayuu u camooopaso-
BAHUIO»

BO”pOCbl K 3auemy c OI{eHKOIZ

1. Tlonstue pyHkuuu. OCHOBHBIE CBOMCTBA (PYHKITUI.

2. OcHOBHBIEC JIeMEHTapHbIe (QYHKIMH (CTETeHHAas, TOKa3aTelbHas, Jora-
pudMHUUIecKasi, TPUTOHOMETPUIECKUE, OOPATHBIE TPUTOHOMETPUUYECKHUE).
Knaccuduxanus QyHkimii.

[Ipumenenue GyHKINM B 9)KOHOMUKE.

[Ipenen nepeMeHHOMN BEJIMUUHBI U €I0 CBOMCTBA.

beckoneuno manas u 66CKOHEUHO OOJIbIIIas BETMYUHBI.
Haxoxnenue npeaesnos.

ITepBblii 3aMeUaTENbHBIN IPEAEI.

Bropoii 3amedatenbHbIi Ipeed.

10 CpaBHeHHE O€CKOHEYHO MAJIbIX BEJIUYMH.

11. CBs13b OECKOHEUHO MaJIbIX ¢ 0ECKOHEYHO OOJIBIITUMHU.

12. HenpepbIBHOCTh GYHKIIUU B TOUKE U HAa OTpE3Ke (2 onpeeeHusl)
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13. JuddepenuuansHoe ncurcienue GyHKIUU 1 mepeMeHHoil.

14. TIpousBonnas ¢hyukiuu OcHOBHBIE MpaBwia ¢ epeHIIMPOBAHUS.

15. IlpousBo/iHbIE CTENEHHBIX, TPUTOHOMETPUUECKUX, MOKA3aTEIbHBIX, JIO-
rapuMUIeCKUX QYHKITUH.

16. [IpousBoaHas CIOKHOU (PYHKITUH.

17. IIpou3BoiHbIE OOPATHBIX TPUTOHOMETPUUECKUX (HYHKITHIA.

18. IIpou3BoiHbIE BBICIIKUX HTOPSIKOB.

19. DKOHOMUYECKHUI CMBICI TPOU3BOTHOM.

20. Vcnionb3oBaHMe MOHSATHS POU3BOIHOM B 9KOHOMHUKE.

21. Yucnoseie psagel. CxogumocTh 1 cymMMa psiza. HeoOxomumoe ycimoBue
CXOJMMOCTH.

22. Paqbl ¢ HEOTPUIIATEIIEHBIMU YWICHAMH.

23. Ilpu3HaKky CpaBHEHUS YUCIOBBIX PSAAOB. DTAIIOHHBIC PSIBI.

24. 3naKkouepeyronuecs psbl.

25. AGCOJTIOTHAS U YCIIOBHAS! CXOAMMOCTD PSJIOB.

26. CTeneHHbIe PAIBI.

2. luTepBaji CXOAUMOCTH CTEMIEHHBIX PSJIOB.

28. CBolicTBa CTETICHHBIX PSJIOB.

29. PaznoxeHue pyHKIUN B CTETIEHHBIC PAJIBI.

30. Psanpr Teitnopa.

31. Psagst @ypoe.

32. CxomumocTs psina Oypoe.

33. Psaapl @yphe 1715 YeTHBIX M HEYETHBIX (PYHKIIHA.

34. Psg dypoe ¢ nepuogom 2L.

35. KommiekcHble uncia

36.Ocnosuble nouaTHs 1udhepeHIUaNLHBIX YPABHEHHH IEPBOrO HOPSIKA.

37. Inddepennpansable ypaBHEHHUS IIEPBOIO HOPSIKA.

38. Inddepenumanbable ypaBHEHHS BTOPOTO IOPSIKA.

39. Onnoponusie nuddhepeHnnans-HbIe ypaBHEHHS.

40.TIpunoxenue nudepeHInanbHbIX YPaBHEHHH B SKOHOMUKE.

Komnemenyus «IIK-17 — cnocobnocms ucnonv3o08ams 0CHOB8HblE MemMOObl
eCcmecmeeHHOHAYYHbIX OUCYUNIUH 8 NPOPeCcCUOHANbHOU desimelbHOCIU OISl Meo-
pemuuecKkoeo u IKCNEPUMEHMATbHO20 UCCAe008AHUSLY

Bonpocwul k 3auemy c ouenkoii

Huddepeniman u ero CBOMCTBRA.

[Ipuiioxxenune mponu3BOJHOM.

[TpaBuno Jlonurans - bepuysu.

Bo3spacranue u yoObiBaHue QyHKIUU.

OkctpemyM yHkiuu. H. 1 1. yciaoBus sxkcTpemyma.
AcuMITOTHI PYHKITUU

HauOounbliiee 1 HauMeHblee 3HauYeHne (QyHKIHM.

NoakowdhE
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8. BbBIMyKJIOCTh ¥ BOTHYTOCTh (DYHKLIUH.

9. H. u a. yciioBuUs BBITYKJIOCTH U BOTHYTOCTH.

10. AcuMnITOTHI HYHKITUH.

11.001mas cxema ucciaeaoBaHus PyHKIIUH.

12.HeonpeneneHHpI HHTETPa U €r0 CBOMCTRA.

13.MeTo1bl UHTETPUPOBAHUS: UHTETPUPOBAHUE PA3IOKEHUEM.

14 .MeTtoJ 1TOACTaHOBKH.

15.MeToabl HUHTETPUPOBAHUS: METOJ HHTETPUPOBAHUS 10 YACTSIM.

16.1nTerpupoBanue HEKOTOPHIX (DYHKUWH, COAEpIKAIIMX KBAJIpAaTHBIN Tpex-

YJICH.

17.VaTerpupoBaHue paliioHaIbHBIX (PYHKIIHIA.

18.1uHTerpupoBaHne TPUTOHOMETPHUUECKUX (YHKITHIA.

19.WuTerpupoBanrie HEKOTOPHIX HPPAITUOHALHBIX (DYHKITHI.

20.0 He Oepymuxcst HHTerpaiax.

21. TeopeMsl O CyIIECTBOBAHUU U €IMHCTBEHHOCTH PEILICHUSI.

22. DnemeHTHI KauecTBeHHOro aHanu3a Y 1-ro mopsiaka.

23. Henonusie /1Y 1-ro nopsika.

24. N1V c pa3nensiomyuMucs NepeMEeHHbIMHU.

25. Opnoponnbie 1Y 1-ro nopska.

26. YucneHHsle MeTOABI pelieHus TudPpepeHInalIbHbIX YPaBHEHUH.

27. VY 2-ro mopsijaka, JOMyCKaoue TOHWKCHIE MOPSIKA.

28. Jluneiiapie JIY 2-T0 OpsiKa ¢ MOCTOSSHHBIME KO3 GUITICHTAMH.

29. Tlpunoxenne /[Y B 9KOHOMUYECKON THHAMUKE.

30. OGnactb onpezeneHus: GyHKIIUU ABYX TEPEMEHHBIX.

31. VYpaBHEHUS JTHHHM.

32. Ilpenensl oT pyHKIMN HECKONTBKUX MEPEMEHHBIX.

33. Yactubie nmpon3BogHbIC U qUdPEepeHITNATBI.

34. DxctpeMyM (QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

35. IlpousBomHas Mo HAMIPaBJICHUIO.

36. I'paaueHTt QyHKIUU.

37. Tlomnoe mpuparieHue u noaHb quddepeniman, ero npuMeHeHHe.

38. IlpousBomHas CloXHOW (QYHKIMU, TPOU3BOJIHAS HESIBHO 3aJIaHHOMN
byHKINU.

39. VYpaBHeHue kacarenbHOMU K kpuBoi F(x,y) =0 .

40. VYpaBHEHHE KacaTeIbHOW MIOCKOCTH K MoBepXHOCTH F(X, y,z) =0 .

Komnemenyus «I1K-18 — cnocobrnocms ucnonvzosames coomeemcmaeyiowuii
mMamemamuyeckull annapam u UHCmMpymeHmanbhvie cpeocmaa 0jisi 00pabomxu,
AHANU3a U cCUCMeMamu3ayuu UHGoOpmayuu no meme UCCie008aAHUSLY

Bonpocwl k 3auemy c oyenkoi

1. OmnpeneneHHbI HHTErPAT U €r0 CBOMCTBA.
2. T'eomeTpuyecKuii CMBICI ONPEACICHHOTO HHTErpaa.
3. CpolicTBa onpenesieHHOro HHTEerpaa.
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HoOooo~No O~

HaTax.

11.
12.
13.

0.

Metonbl pemeHus OnpeaeIeHHOTO HHTErpaa.

Brruncienue onpeneieHHOro MHTerpaia.

Teopema HeroToHa - JleiOonuIa.

Teopema o cperHEM 3HAYCHUM.

NHTErpaibHbIe CYMMBI U CBSI3b C ONPEACIICHHBIM HHTErPAIOM.
[IporpamMmmHas peaM3anusi BBIYUCICHUS ONPEICIICHHBIX NHTETPAJIOB.
[Tnomans KpUBOJIMHEHHON (PUTYPBI B ACKAPTOBBIX U MOJIPHBIX KOOPIHU-

JlnuHa nyru KpuBOM.
OObeMm Tena BpalieHusl.
[TpunosxkeHus onpeneaeHHbIX HHTETPAIOB K PEHICHUIO MPOCTeHIux (Gu-

3UYCCKHUX 3a1a4.

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

[TpuGnmxeHHOE BHIYMCICHUE ONPEICICHHBIX HHTETPaJIOB.
Beluncienye miomaay NoBEpXHOCTH BpallCHUS.
MexaHn4decKkoe IPUIOKEHHUE OIPEAEICHHOIO HHTETpaa.
WHTerpaiibl OT HEOTPaHUYEHHBIX (PYHKIUH.
DKOHOMUYECKHUN CMBICI OIPEACIIEHHOIO MHTErpaa.
Hcronb30BaHuE MOHATHUS ONPEACICHHOTO HHTETPpaJla B SJKOHOMUKE.
HecoOcTBeHHbIE HHTETpAJIBI.

[Tonubiit auddepenman

JuddepeHurpoBanue HeBHBIX QYHKIUN

[Ipon3BoaHas O HAIPABJIEHUIO.

['panueHT.

JIBOVIHBIE HHTETPAJIBI

KpuBoIMHENHBIE UHTETPAIIBI

[ToBepXHOCTHBIE HHTETPAJIbI

PusnuecKue NPUII0KEHUS IBOUHBIX HHTEIPAJIOB
HecoOcTBeHHbIE JBOMHbBIE HHTETPAJIBI

AOGCOIOTHBIN SKCTPEMYM

®opmyna Tenmopa

®opmyna ['prHa U ee NpUMEHEHUE.

®opmyna Crokca.

YacTHbIE TPOU3BOAHBIE BBICIINX MOPSIIKOB.

DKCTpeMyMbl (YHKLIHMH JIBYX EPEMEHHBIX.

VYcnoBHBIE AKCTPEMYMBI; HauOOJbIIEE U HAUMEHbLIEE 3HAYCHUS (PYHK-

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

Ilpaxkmuueckue 3a0anus 011 nposedeHus 3auema ¢ OUeHKoU

B pamMkax npakTHYecKoro 3aJaHus I OLEHKA OCBOEHHUS KOMIIETEHLUN
OK-7, T1IK-17, TIK-18 obyuatomeMycsi mpeajiaraetcsi BbIIOJHUTh OAHO U3 CIENy-
FOIIUX 3aJIaHUM:
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lim

X—>00

3 ? 5x2
2X° —3x +x+1
2x3 —3x2 —2x+3)

“msm2x
4 xX—0 X
li sin® 2x
5. 0 3x°
lim 194X
6. *° 10x°
“mSMSx_
7. x0 4x°
“msin26x-
g 0 2X
o Ixim(3x-ct92x).
Hm—§§i<
10. *° sin® 2x
IimarCtQSX.
11. x—0 7X
lim— 22X
12. *>° arcsin 9x
tg? =
lim ? 2.
13, % 2X
Ihncosx—i_
14, %> 3x°
lim sSin 3X

15. *>° sin10x

Haiitn mpou3BoaHbIE X', OOpaTHBIX (QyHKIMIA:
L Y =X—Cosx

5 Yy=2x+X
y_x—l
3. X+95.

Haiitu mpou3BoaHbIe y', OT HEIBHBIX (VYHKIIHIA:
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2X+y—-4=0
XIny+ylnx=0

J;+J§—2=O

My+5—a=0

5, X' —y*=a

6. € +e’ —e¥ -1=0

=

no

w

Haiitu npousBoanbie QyHKIMM, 3aJaHHBIX TapAMETPUUYECKHU:

X =acos’t
{y::asmzt
x =a(t-sint)
{y = a(l-cost)

x=e'sint
y =e' cost

HccnenoBath GyHKIIUU U IOCTPOUTH UX TpaduKu:

Haittu naTerpasnst:

dx
e
2
Jx—dx

@-x)
[
dx
J.x?’ +X

dx
IX‘°’+1
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I x)gd—x 1

dx
'[ x(x +1)?

dx
8. J.ixz ~1)(x+2)
I( (x2 +2)dx

~

9 7 (x+1)(x-1)

J- Xax
10.7 x* +3x—4

,[ X% — X

X
11.7 x* —6x+10
3

_[ 3 X jl dx

12. —5Xx° +6X

J' 3dX

J' \/;dx
14. 2Jx +3

J‘ Vxdx

3x +1
J- xadx

32x+1

dx
17 | G
18 J-2+cosx)(3+cosx)
19.J.tg3(5+zjdx

20. J.cosfcoszdx
2 3

21. jsin 9xsin xdx

Breraucnuts OIIPCACIICHHBIC MHTCTPAJIbI:

x
x ?‘
>< N
|
. -
D
o
x

AN
x
+
N
x

N
R
a'
X

AR © PN P e U1 A U1
< =
| +
w
I—‘- <
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dx.

5 TZIn:(Hl

Haiitu 06beM Ten, 00pa3oBaHHBIX MU BpalleHue 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

22



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 061acTi 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
+ + +o

10.2+3 2°2+3* 2°4+3°
> x"tg 1
n=1 n
5X+52x"' +53x3 +54x4
12. IR

HccnenoBarh PyHKIMU HA 3KCTPEMYM:
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 orpannuena 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
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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 U MPOMEXKYTOUHAsI aTTECTaIlUs O0yJaromuX-
CsI».

Kpumepuu ouyenku ooxnaoa

JIOKJIa]] OLIEHUBAETCS 110 CIELYIOIINUM KPUTEPHSM:

ITokazarenn I'panamnus baniel
CooTBeTcTBHE JIOKJIaJa 3asiB- | COOTBETCTBYET MOJHOCTHIO 2
JIGHHON TeMe, MeNM U 3a/JadaM | €CTh HECOOTBETCTBHSI (OTCTYIUICHHUS ) 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 YTOUHSAOMIUX BOIIPOCOB
AOCTYIIHO C YTOUHAIOMUMHA BOIIPOCAMHA
HCAOCTYINHO C YTOUHAONIMMHU BOIIPOCAMU

Lemnecoobpa3HocTs, UHCTPY-
MEHTAJIbHOCTh HaTJIsTHOCTH,
YPOBEHB €€ UCTOJIb30BAHUS

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 3HAHUH 00y4aloIUXCs NPH BHICTYILUIEHUH C IOKJIAI0M:
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
penieHus npodeccuoHaIbHBIX 3a/1ay B paMKax y4eOHOro MaTepuara.

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 «yI10BJ€TBOPHUTEILHO» BBHICTABISIETCS B TOM CiIydae, Korjaa o0y-
YaIOMIMICS Pelni 3a/1ady YaCTUYHO, C CYIIECTBEHHBIMU HeTOYHOCTAMU. [lokazan
yIIOBJIETBOPUTEIIbHBIE YMEHUS M HABBIKH PEIIECHUS MPOCTEHIINX MpodeccuoHab-
HBIX 33/1a4 B paMKax y4eOHOro MaTtepuara.

OneHka «HeyJI0BJETBOPUTEIBLHO)» BBICTABISETCS B TOM Cilydae, Korja
oOyJaroluiicss pemui 3a1ady HEBEpHO, JHOO0 pellleHne He MPECTaBICHO BOBCE.
YMeHus 1 HaBbIKU pelieHus: TPO(hEeCCHOHATBHBIX 33]1a4 OTCYTCTBYIOT.

Kpurepuu ouneHKH Kelc-3aJaHU.

Pe3ynpraTr BBINOTHEHUS KEHC-3aJaHUSI OLEHUBACTCS C YYETOM CIIEIYHOLIUX
KPUTEPHUEB:

— MOJIHOTA MPOPAOOTKU CUTYaLUU;

— TMIOJIHOTA BBITIOJTHEHUS 3aJaHUs;

— HOBH3HA U HEOPAMHAPHOCTH NPEICTABIEHHOTO MATEPHUAIIA U PELICHNN;

— MEPCIIEKTUBHOCTh U YHUBEPCATILHOCTh PEILICHU;

— YMEHHE apIyMEHTHPOBAaHO 00OOCHOBATh BIOPAHHBIN BApUAHT PEILICHHUS.

BrlnonHenue keic-3ajanus He IPe1yCMaTpUBAET BHICTABICHUS OLICHKHU.

Kpumepuu oyenku mecma

OlieHKa «OTJIMYHO» BBICTABIISIETCA MPU 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.

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 ouenku npu npoeedenuu 3auema ¢ OUeHKoOIl

OrneHka «OTJIMYHO» BBICTABISIETCS OOydYaroniemMycsi, KOTOPBIM oO0amaer
BCECTOPOHHUMH, CHUCTEMATH3HPOBAHHBIMU M TIYOOKMMH 3HAHHSIMHU MaTepuana
y4eOHON TPOrpaMMbl, YMEET CBOOOJHO BBIMOIHATH 3aJIaHUS, MPEAYCMOTPEHHBIC
y4eOHOH MpOTrpaMMOl, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JOMOJIHUTEIbHOMN JIH-
TepaTypou, peKOMEeHJ0BaHHOU yueOHOM nporpamMmoit. Kak npaBuio, 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-
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MOJIb30BaHUU y4e€OHOTO0 MaTepHualia, MPaBHJIbHO OOOCHOBBIBAIOIIEMY IMPUHSTHIC
peuieHus, BIaJColeMy Pa3HOCTOPOHHUMH HAaBBIKAMHU U NPUEMAaMH BBINIOJHEHUS
npakTHUeckux paboT. OOydaromuiics MOKa3aJl OTJIMYHBIE 3HAHMS, YMEHUS U
HaBBIKU PEIICHUs NPOPECCUOHANIBHBIX 33]1a4 IIPU BBINOJIHEHUN KypCOBOTO MPOEK-
Ta B paMKax y4yeOHOIro MaTepuasia.

OrneHKa «XOpoII0» BBICTABIISECTCS O0yyarouiemMycsi, 0OHapyKHUBILIEMY IOJI-
HO€ 3HaHUE Marepuaja yueOHOW MpOrpamMMbl, YCIEIIHO BBIIOJHSIOLIEMY HpPEay-
CMOTpPEHHbIE y4eOHOI NpOorpaMMoi 3ajJaHusi, YCBOMBUIEMY MaTepHal OCHOBHOM
JUTEPATYPBl, PEKOMEHJOBAaHHON ydeOHON mnporpammoil. Kak mnpaBuiio, oleHka
«XOpOUIO» BBICTABIISIETCS O00YYarOIIEMYCs, OKa3aBIIEMY CUCTEMATU3HPOBAaHHBII
XapakTep 3HAHWM MO TUCHUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY MOIIOTHE-
HUIO 3HAHWW B XOJ€ JalbHEHIIel ydeOHOW U Npo(heCCHOHATBHON AESITENbHOCTH,
IPaBUJIBLHO NPUMEHSIOEMY TEOPETHUECKHUE MOJIOKEHUS TP PEIIECHNUN MpPaKTHYe-
CKUX BOIIPOCOB M 3a/ay, BJIAJCIOLUIEMY HEOOXOJUMBIMU HaBbIKAMHU M NPUEMaMU
BBIMIOJIHEHMsI TpakTUYecKuX paboT. OOydaromuiics MOoKa3ajl XOpOIIWE 3HaHu,
YMEHHMSI U HaBBIKM pEIICHUs MPOo(ecCHOHANIBHBIX 3a/lay MpPU BBIIOJIHEHUH KypCO-
BOT'O MPOEKTA B paMKax y4eOHOIro MaTepuasa.

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-
IIbHOCTH, CIIPABUJICS C BBINOJHEHUEM 33/IaHHM, MPEyCMOTPEHHBIX Y4€OHOU IpO-
IrpaMMOii, 3HAKOM C OCHOBHOW JMTEpPAaTypoOH, PEKOMEHJIOBaHHON Yy4eOHOW mpo-
rpammoii. Kak mpaBuiio, OolleHKa «yIOBJIETBOPHUTEIIBHO» BBICTABISIETCS 00yYaro-
ieMycsl, JTOMYCTUBIIEMY MOTPEIIHOCTHA B OTBETaX HA PK3aMEHE WJIM BBINOJIHEHUU
HK3aMEHAIMOHHBIX 3aJaHui, HO 00jajaroueMy HEOOXOIUMBIMU 3HAHUSAMH IO
PYKOBOJICTBOM MpPENOJaBaTelsl Al YCTPAHEHUS ATUX MOTPENIHOCTEH, Hapylaro-
HIEMY IOCJIEJIOBATEIbHOCTh B M3JI0KEHUM YYEOHOro Marepuajia M HCIBITHIBAIO-
HIEMY 3aTpyJIHEHUS MPH BBIMOJIHEHUHU MTPaKTUUYECKUX padboT. O0yyaronuiics noka-
3aJ1 MUHUMAJIBHO YJIOBJIETBOPUTEIIBHBIE 3HAHUS, YMEHUS U HAaBBIKU PEIICHUS ITPO-
cTeriux npoeCcCUOHAIbHBIX 33]1a4 IPU BBIIIOJIHEHUH KYpPCOBOI'O IPOEKTa B paM-
Kax yueOHOTO MaTepHaia.

OrneHKa «Hey10BJIeTBOPUTEIbHO» BBICTABISETCS 00yJaroueMycs, He 3Ha-
IOLIEMY OCHOBHOM 4acTH MaTepuaia ydeOHOIl mporpaMMbl, J0MYyCKarOIIeMy MpUH-
LUITMAJbHbIE OIUMOKKA B BBINOJHEHUU NMPETYCMOTPEHHBIX Y4eOHOM Mporpammoil
3aJlaHul, HEYBEPEHHO C OOJBIIMMH 3aTPYJHEHUSMH BBIIOIHIIOMIEMY MpPaKTHYe-
ckue padoThl. Kak mpaBuiio, OlleHKa «HEYA0BIETBOPUTEIIBHO» BBICTABISAETCA 00Y-
YarolmeMycsi, KOTOPbI HE MOXET NPOAOJKUTh OOyYeHHE WM MPUCTYIUTh K Jies-
TEJIBbHOCTH MO CTEMATBHOCTH N0 OKOHYAHWU YHUBEpPCUTETA 0€3 TOTOJHUTEIbHBIX
3aHATHI MO COOTBETCTBYIOLIEH aucHuIuinHe. OOydaromuiicsl mokasan HeaocTa-
TOYHBIA YPOBEHb 3HAHWW B paMKaxX y4eOHOTo mMarepuasa. YMEHUS U HaBBIKH pe-
HIEHUS TPO(PEeCCUOHANIBHBIX 33]1a4 OTCYTCTBYIOT.
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8 IlepeyeHb OCHOBHO ¥ IONOJHUTEIbHOM JIUTEPATYPHI

OcHoBHasi yueOHas1 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, 2018. — 180 c¢. — Pexum pgocryna:
https://edu.kubsau.ru/file.php/118/Uchebnoe_posobie 518570 v1_.PDF

2. Beicmias mareMaTuka A SKOHOMHCTOB : YUYE€OHHK ISl CTY/IEHTOB BY-
30B, 00y4aromuxcs mo 3xkoHoMuuecknM crermanpHocTsM / H. 111, Kpemep, b. A.
[Tytko, . M. Tpumun, M. H. ®puaman ; nox penaxueit H. 1. Kpemep. — 3-¢
m3a. — Mocksa : FOHUTU-JAHA, 2017. — 481 c. — ISBN 978-5-238-00991-9. —
Tekcr : anekTpoHHBIM // DnexkrpoHHO-OmOmmMoreyHas cucrema [PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/74953.html

JlomoJiHUTeIbHASL y4eOHasl JIuTepaTypa:

1. Hewmwuna, T. M. MatemaTU4eCKUi aHATU3 JJIT SKOHOMHUCTOB:IIPAKTUKYM:
VYueonoe mocodbue/T.W.Jdemuna, O.I1.IleBskoBa - Mocksa : HULl UHD®PA-M,
2016. - 365 c. (Bricmiee oOpa3oBanue: bakanaspuar) ISBN 978-5-16-010388-4. -
Tekcr : anextponHbIit. - URL: https://znanium.com/catalog/product/486418

2. TesopksH D.A. Marematuka. MareMaTu4ecKkuii aHanu3 [DIEKTPOHHBIHI
pecypc]: yueoHoe mocooue/ I'eBopksn I.A., ManaxoB A.H.— DIeKTpoH. TEKCTO-
Bble JlaHHble.— M.: EBpasuiickuit oTKpbIThId HHCTUTYT, 2010.— 344 c.— Pexxum no-
crymna: http://www.iprbookshop.ru/10715.— 9bC «IPRbooks»

3. TI'yapko FO.A. MaremaTuueckuii aHanu3 [DJIEKTpOHHBINA pecypc]: yueo-
Hoe nocodue/ ['yupko FO.A. — DnekTpoH. TeKkcToBbIC AaHHbIe. — Bonrorpan: Boin-
rorpajckuii MHCTUTYT Ou3Heca, By3oBckoe obpaszoBanme, 2008.— 151 c.— Pexum
nocryma: http://www.iprbookshop.ru/11335.— 36C «IPRbooks»

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «MHTEpHET»

[Tepeuenb DbC
Ne HaumenoBanue TemaTnka Cceblika
1. | IPRbook VuuepcansHast | http://www.iprbookshop.ru/
2. | OGpa3oBaTenpHbIN TOpTAT VYuuBepcanbHas | https://edu.kubsau.ru/
Kyol'AY
3. | Znanium VuuBepcanbHas | https://znanium.com

PekoMeHnyeMble MHTEPHET CAWTHI:
— oOpa3zoBatenbHblid noptan KyOoI'AY [Onexkrponssiii pecypc]: Pexxum no-
cryna: http://edu.kubsau.local
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— marepuanbl  HarmumonaneHoro OrtkpbiToro  YHuBepcutera «MHTYHT»
[DnexTpoHHBIN pecypc]: Pexxum nocryna: 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 [DmekTpoH-
HBI pecypc]: Pexxum moctyma: http://www.coursera.org;

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

10 MeToanueckue yKa3zaHusl JJisi 00y4aloUUXCcsl 10 OCBOEHHIO

AACHUIIINHBI

1. MaremaTH4eCKH aHATU3 : METOJI. PEKOMEH IAIlUH TI0 OpTraHU3aIlluu KOH-
TaKTHOW W caMOCTosATeNbHON pabotel / coct. JI. A. IlaBmoB. — KpacHomap :
Ky6I'AY, 2018. — 56 C. - Pexum JOCTyma:
https://edu.kubsau.ru/file.php/118/MRpoSR_Matan_BI.pdf

2. Opnsackas H.IT. Marematndeckuii ananus : cOopHuk 3amad. Yacts 1. —
Kpacnonap: Ky6I'AY, 2015. — 44 C. Pexum J0CTyna:
https://edu.kubsau.ru/file.php/118/1Sbornik_zadach_ Orljanskaja_404816_v1_.PD
F

3. Opnsnackas H.I1. Maremaruueckuii ananus : cOOpHUK 3a7a4. Yactp 2. —
Kpacnonap: Ky6I'AY, 2017. — 69 C. Pexum JNOCTyTA:
https://edu.kubsau.ru/file.php/118/2Sbornik_zadachCH_2_404817 v1 .PDF

K HOpMaTHBHO-METOIMYECKUM JTOKYMEHTAM U MaTepuajiaM, oOecrednBa-
IOLMM Ka4eCTBO MOJATOTOBKU 00YyUYaromIMUXCsl, OTHOCATCS:

[Tn KyoI'AY 2.2.1 «PabGouast mporpaMma TUCIUTIIIMHBI, TPAKTUKI).

ITn Ky6I'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHAS
aTTecTaIus 00yJarOIIUXCs».

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

ITn KyoI'AY 2.5.4 «KoHTakTHas paboTa 00ydaronuxcs ¢ negarornyecKumMu
pabOTHUKaMHU OpraHU3alMKU U (WJIK) JHUIAMH, TPHUBJICKAEMbIMU OpraHU3alMed K
peanu3anuu 00pa3oBaTEIbHBIX IPOTrPaMM Ha UHBIX YCIOBUSAXY.

11. Ilepeyenb HH(POPMAUOHHBIX TEXHOJOTMH, HCIOJIb3yeMbIX
IPH OCYIIECTBJICHHH 00pPa30BaTeJbHOIO Mpouecca no JUCHMUILINHE,
BKJIOYASl NepeYeHb MPOrPaMMHOI0 odecrnedyeHusi ¥ MHPOPMAIIUOH-
HO-CIIPABOYHBIX CHCTEM

NudopmarimonHbie TEXHOJIOTHUU, UCTIOJIB3YEMbIE TIPHU OCYIIIECTBICHUN 00pa-
30BaTEILHOTO MPOIEcca IO IUCHUIIIMHE TO3BOJIAIOT: O0CCICUUTh B3aUMOJICH-
CTBHE MEXJy YYaCTHHKaMH 0Opa30BaTEIHHOTO MPOIECCa, B TOM YHCIIE CUHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3aUMOJIeHCTBUE TIocpecTBOM cetu "MHTepHet"; Puk-
CUPOBaTh X0 00pa30BATEIHLHOTO MPOIECCa, PE3yIbTATOB MPOMEKYTOUHOM aTTe-
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CTallMd MO JAUCIUIUIMHE U PE3yJIbTaTOB OCBOCHMS 00pa30BaTEIbHON MPOrPAMMEBI;
OpraHu30BaTh IMpollecc 00pa30BaHus MyTEM BHU3yalM3allMu U3ydyaemMoi uHdopma-
MU TIOCPEJCTBOM MCIIOJIb30BAHUS MPE3EHTAIIMOHHBIX TEXHOJOTUN; KOHTPOIUPO-

BaTb PC3YJIbTAThI O6y‘IeHI/I}I Ha OCHOBC KOMIIBIOTCPHOI'O TCCTUPOBAHMUA.

11.1 IlepeyeHb MPOrpaMMHOIo o0ecne4eHust

Ne | HamMmeHoBaHMe Kparkoe onucanue
1 | Windows OmneparmonHas cucrema
2 | Office [TakeT O(UCHBIX MPUITOKECHUIH

11.2 IlepedyeHb coBpeMeHHBIX NPOdecCHOHANBHBIX 0a3 JaHHBIX, MH-
(hopMaALMOHHBIX CIPABOYHBIX H OMCKOBBIX CHCTEM

Ne HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
1. | Hayunas 3JIEKTPOHHAS VYHuBepcanbHas https://elibrary.ru

oubnmmorexa

«eLIBRARY.RU»

11.3 Mocryn k cetu UHTEepHET
Hoctyn k cetu WHTEpHET, MOCTYNn B SJIEKTPOHHYIO HWH(POpPMAIIMOHHO-

00pa3oBaTeIbHYIO CPEely YHUBEPCUTETA

12 MarepuajJibHO-TeXHHYeCKOe olecrnevyeHne AJs1i 00yuyeHHs 1o
AUCHUILINHE
[TnanupyemMbie TOMEIICHUS SIS MPOBEICHUS BCEX BUIOB yUeOHOU ACsATEIb-
HOCTH
Ne | HaumeHnoBanue yueOHbIX | HanmeHoBaHue nmomenieHuii | Azpec (MECTOIMOJIOKEHHUE) MO-
I/ | IPEeIMETOB, KYpPCOB, JMC- | JJI IPOBEIEHUS BCEX BUJOB | MEILIEHUH AJI IPOBEACHHS BCEX
LUUIUIMH (MOJlyJiel), pakK- y4eOHOM! JesITeNbHOCTH, BUJIOB Y4€OHOI 1€ATEIbHOCTH,
TUKH, UHBIX BUJIOB y4€0- | MpeIyCMOTPEHHOH yueOHbIM | MpPeayCMOTPEHHOM yueOHbIM
HOM NI TEIbHOCTH, IUTAHOM, B TOM YHCJIE TOMEIlle- | MJIaHOM (B cllydae peaau3alun
MIPEyCMOTPEHHBIX yue0- | HUS 11l CAMOCTOSITENIbHON pa- | 00pa30BaTeIbHON IPOrpaMMBbI B
HBIM IJIAHOM 00pa3zoBa- | OOTBHI, C YKa3aHHUEM MEepeyuHsl | ceTeBOi (popMe TOMOTHUTENBHO
TEIbHON IPOrpaMMBbI OCHOBHOT'O 00OpY/JIOBaHMsI, |yKa3bIBAa€TCsl HAUMEHOBAHUE Op-
yueOHO-HarJIAJHbIX TOCOOUH |raHMU3alMH, C KOTOPOH 3aKIII0OUeH
Y UCIOJIb3YEMOIO IPOrPaMM- ZIOTOBOD)
HOTO 0OecTieueHust
1 2 3 4
1 | Marematuueckuii ananus | [Tomemenue Ne223 3P, nmoca- | 350044, Kpacnonapckuii kpaii,
JIOYHBIX MecT — 96; mromans r. Kpacnonap, yi. um.
— 84,9xB.M; yuebHas ayauTo- Kamuuuna, 13
pHs 17151 IPOBEACHUSI 3aHITHI
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JICKIITMOHHOTO THIIA, 3aHITUN
CEeMMHAPCKOT'0 THIIA, KypCOBO-
r'0 IPOEKTHPOBAHUS (BBIIOJ-
HEHHsI KypCOBBIX pador),
IPYIIOBBIX U UHIUBUIYaIb-
HBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI i TPOMEKYTOYHOM
aTTeCTAIlHH.
Crenmanu3upoBaHHas MeOeb
(yueOHas mocka, yueOHast Me-
0eJIb); TEXHUYECKUE CPE/ICTBA
o0y4yeHus, HabOpbI JEeMOH-
CTPAIIMOHHOT'O 00OPYAOBaHUS
1 y4eOHO-HArJISTHBIX TOCOOMIA
(HOYTOYK, MPOEKTOP, SKpPaH);
pOTrpaMMHOE 00ECTICUCHHE:
Windows, Office.

ITomemienune Ne4 DK, nomann
— 31,1xB.M; IOMEIIEHNE IS
XpaHeHHs U npodumaKTuye-
CKOTO 00CITyXMBaHUs y4eOHO-
ro 000pyAOBaHMUS.
KOH/MIIMOHEp — 2 IIT.;
nabopatopHoe 00opy10BaHUE
(kad madboparopubsiii — 1
IIT.;

Habop mabopaTopHbiii — 1
IIT.;);
TEXHUYECKHE CPEe/ICTBA 00yye-
HUS
(mpunTep — 1 mt.;
npoektop — 1 wr.;
MUKpOQOH — 1 mT.;
nbn — 4 mr.;
cepsep — | mrt.;
HOCHUTENb HHPopMaruu — 1
IT.;

KOMIIBIOTEP NMEePCOHATBHBIN —
15 mit.).

ITomemenne Ne4 DK, nomans
— 9,1kxB.M; TIOMEIICHHE JIJISI
XpaHeHUs U TpodrtakTHIe-

CKOTO 00CIIy)KMBaHUsI y4eOHO-
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ro 000pyAOBaHMUS.
CIUTUT-CUCTEMa — 2 IIT.;

ITaTuB — 1 IIT.;
naboparopHoe 000pyI0BaHHE
(mkad mabopaTopHbIil — 2

IIT.;
CTeH/I JIabopaTopHbIid — 4
IIT.;);
TEXHUYECKUE CPEJICTBA O0yUe-
HUS

(3xpaH — 1 mrt.;

ceteBoe obopymoBaHue — 5
IIT.;

cepBep — 6 WT.;

KOMITBIOTEP MEePCOHATBHBIA —

2 mrT.).

[Tomemenue Ne206 DK, noca- | 350044, KpacHonapckuii kpaid,
r. Kpacnonap, yn. um. Kanunu-
Ha, 13

MaremMaTudeckuii aHajius
JIOYHBIX MecT — 20; TIomanb

— 41KB.M; IIOMEIICHHEC IS
CaMOCTOSITENIbHOM pabOTHI.
TexHuueckue cpeycTra ooyye
HUS (KOMIIbIOTEP EPCOHAIIb-
HBIH — 9 1mT.);
noctyn K cetu «HTepHEeT»;

JOCTYTI B 3JICKTPOHHYIO HH-
¢dbopmanoHHO-

00pa3oBaTeNbHYIO Cpey YHU-

BEPCUTETA;

CrenUaI3upOBaHHAs MeOeb
(yuebHas meberb).

IIporpammHoe oOecrieueHme:
Windows, Office, cieriuanu-
3UpPOBAHHOE JIMIIEH3HOHHOE U
CBOOOJIHO pacHpocTpaHsIeMoe
porpaMMHOe o0ecIieueHune,
MPEAYCMOTPEHHOE B paboueii

porpaMme
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