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1. HEPEYEHD IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IIVTIAHUPYEMbBIMHU PE3YJIbBTATAMHN OCBOEHUSA OIIOII
BAKAJIABPUATA

Lenv oucyunaunvl « Boicwias mamemamuxay - GOpMUPOBaHHE y OYAYIINX CICIIHATUCTOB 3HAHUN
COBPEMEHHBIX METOJOB MaTEeMAaTHMYECKUX HCCIEOBAaHUN M MOCTPOCHUS MAaTEeMAaTUYECKUX MOJENei,
XapaKTePHBIMH CBOMCTBAMH KOTOPBIX SIBJISIOTCS MX OOIIHOCTH MM O€30THOCHUTEIBHOCTh K PEAIbHBIM
SBJICHUSIM, Pa3BUTHE Y 00YyUaIOIIMXCsl HABBIKOB MEXJIMYHOCTHON KOMMYHUKAIINH, TIPUHATHUS PELICHUH.

3aoavuu oucyuniunol:

-03HAKOMJICHUE C MAaTEMaTUKOH, KaK C OJHUM U3 OCHOBHBIX HHCTPYMEHTOM MO3HAHUS
OKPYXKAOIIIer0o MHpa M KaK HAyKOH, M3ydarolleld MaTeMaTHYeCKHE MOJCIH pPealbHBIX MpoleccoB. B
pe3ynbTaTe WU3YyYeHHUs Kypca CTYACHT JIOJDKEH IOHSTh TEPCHEKTUBBI PAa3BUTHUS W BO3MOXXKHOCTH
MPUMEHECHUS MaTEeMaTHYECKUX METOJIOB B BRIOPAHHOM MM chepe IeATSIIbHOCTH;

-OBIIQ/ICHUE MAaTeMaTUYECKUM SI3BIKOM, KaK HHCTPYMEHTOM, OPTaHU3YIOIIUM JIEATEIHHOCTh
OyIylIero crienuaaucTa. BaKHBIMH 3JIEMEHTAMH MaTEMaTHYECKOIO sI3bIKA SIBJISIOTCS TAOJIMIIBI, CXEMBI,
rpaduku;

-YCBOCHHME OCHOBHBIX MAaTEMAaTHYECKHX MOHITHMA, KOTOPBIC JOJKHBI CIIOCOOCTBOBATH PAa3BUTHIO
JIOTUYECKOTO MBIIIICHHSI, YMCHHIO ONEPHPOBATH A0CTPAKTHBIMU TIOHATHSIMHU.

B pesynbrare ocBoenuss OITOIT GakanmaBprara 00y4aronuiics JOJDKEH OBJIAJETh CIICTYIOIIUMU
pe3ysbTaTaMu 00YUEHUS 10 TUCIHILIHHE:

Kon u HaumeHnoBanue Konx u HaumeHnoBanue nnanka- | IlepeyeHb MIaHUPYEMBIX PE3YJIbTATOB
KOMIIETEHLINU TOpa JOCTUXKEHUS KOMIIETCHIIMU 00y4eHus MO TUCIUIIINHE

Yuusepcanbubie kommnereHuu (YK)

YK-1 Crnocoben|YK-1.1 3naer npuHunel coopa, |3HaTh:

OCYLIECTBIIATh MIOUCK,|0TOOpa u 000061mmenus|1. OCHOBHbIE TOHATHS U HMHCTPYMEHTBI
KPpUTHYECKUH  aHanu3  u|uHpopmanuu, METOJUKHU[TMHEHHOW  anredpbl UM TEeOMETPHH,
CUHTE3 UHQOPMALIUY,|CUCTEMHOTO  TMOAXOJa  JJs|MaTeMaTHYeCKOro  aHajliu3a, aHajiu3a
IIPUMEHSATH CUCTEMHBIH [pelieHuss  Npo(dhecCHOHATBbHBIX |JaHHBIX.

MOAXOA I pEILICHHs|3a1a4 2. Teoperndeckuii mMarepuall, METOAbl U
IIOCTaBJICHHBIX 3a1a4 QITOPUTMBl  JIMHEHHONW  anredpbl U

r€OMETpUH, MaTEeMaTHYECKOTO AaHalln3a,
aHaJIM3a JaHHBIX B 00beMe, HEOOX0JUMOM
IIISI KOJIMYECTBEHHOTO M KAadeCTBEHHOTO
aHaIM3a MPUKIIAIHBIX 3a/1a4.

VYK-1.2 Ymeer ananuszupoBath U|YMeThb:

CHCTEMaTU3HpPOBATh 1. IIpuMeHsATh TUMOBbIE MaTeMaTUYECKHE
pPa3sHOPOIHBIE JTAHHBIE, [METOTBI TSt permeHuHs 3ajad,
OLIEHUBATh 3G HEKTUBHOCTH|BO3HUKAIOIINX B cdepe
MpoIeNyp aHaiu3a MpoOsieM H|mpoPEeCCHOHABHON ACSITEIbHOCTH.
PUHSITUS pelieHui B|2. [IpuMeHsAT, MaTeMaTHYECKUId ammapar
npodeCcCHOHATHLHON TUTS MOCTAaHOBKH 171 peeHHs
JeSITeTbHOCTH OpraHu3alMOHHO-YIPABIEHUYECKUX 3a/1a4.




2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Hucyunnuna «Bvicuwas mamemamuxay 6xooum 6 00a3amenvhylo 4acms yuebHo2o niaHa O10Ka
«/[ucyuniunvl, MOOYIU» OCHOBHOU NPOGhecCcUoOHAbHOU 0bpazosamenvhol npoepammol (b1.0.13).

Hannas oucyuniuna npedycmompena yueoHvim nianom 6 1 cemecmpe no ouHou popme 0oyuenus,
80 2 cemecmpe no 04HO-3a04HOU hopme oOyuenus, 6 1 cemecmpe no 3a04Hou hopme oOyuerus.

[Ipn m3ydeHMHM TAHHOTO Kypca CTYACHTHI ONMUPAIOTCS HA 3HAHUS M YMCHHsI, MOJyYEeHHBIC B
pe3yJIbTaTe OCBOCHUS CICAYIOIUX TUCIUIUINH:

"Y4yeOHO-BOCTIUTATEbHBIN ceMUHap"

3HaHMS U YMEHUSI, TIOTyYEHHBIC B PE3yIbTaTe U3YUCHUS TaHHOUW TUCIUIUIMHEI, UCTIOIB3YIOTCS B
MOCEAYIOLIEM ISl U3y4YEHUSI:

"Jloruka"

"O3HaKOMUTEIbHAS MPaKTUKA"

"Opranu3aloOHHO-yIIpaBJIeHYECKas TpakTHUKA"

3. OBBEM JUCHUIIJINHBI B 3AYETHbBIX EAWMHULIAX C YKA3AHUEM
KOJINYECTBA AKAJEMHUYECKHUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCS C TMPENOJABATEJIEM (II0 BHUJAM 3AHATHA) U HA
CAMOCTOSATEJIBHYIO PABOTY OBYYAROLIUXCS

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUINHBI cocTaBiseT 3 3.¢., 108 1.

Ounas dopma QuHO-3a0UHA | 3. 0 dopma
Bun yae6HO# paboThI p ¢dopma P
1 cemectp 2 ceMecTp 1 cemectp

O01mas Tpya10eMKOCTb 1N CHUNIIUHBI 108 108 108
KonTakTHasi padbora, B TOM 4ucjie B
3JICKTPOHHOM HH(OPMALMOHHO- 56 38 8
o0pa3oBaTeJbHOI cpeae (Bcero):
Jlex1oHHbBIE 3aHATHS 18 12 2
[IpakTHueckue 3aHATUS 36 24 4
Koncynpranumn 2 2 2
CamocrosiTesibHast padoTa 00y4arOIIUXCH 43 66 96
(BCEro), B TOM 4YHcCJIE:
®opma NPoOMeKYTOUYHOI aTTecTaluu 9 4 4
o0yJyalonierocs - 3a4eT

4. COIAEPKAHHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PA3AEJIAM) C YKA3AHMEM OTBEIEHHOI'O HA HHUX KOJIMYECTBA
AKAJIEMAYECKHNX YACOB U BUJIOB YYEFHBIX 3AHATHI

4.1. Paznenanl iMcHMIJIMHBI (MOYJIsI) M TPYJ0EMKOCTD 110 BHIaM Y4eOHBIX 3aHATHI (B 4acax)

1 cemectp, ouHast popma oOydeHus

O0beM yacoB (110 BUIaM YUEOHBIX 3aHSTHI)
Konrakrthnas pabora (1o . Kon
y4eOHBIM 3aHATHSAM ), Jac. %* o WHIUKATO
o O = a
Pasnen/TemMa MUCIUIIIUHEI, Bcero, = 2 § 5 o = p
Bcero = > =t = A g | moctmke
coJiep>KaHue qac. ’ = 22| 0= = R o
= Bl o = & c & HUS
gac. =1 e gl E A £ 5 T
2 s3] B = =) Q S |kommeren
[ as| EE > g Q| X
S |18« 38| 2 |3 = 1
< = o @)
= = 2
1. DneMeHTHl TMHEWHOHN anredpsl VYK-1.1,
. 37 24 8 16 13
Y aHATUTUYECKON F€OMETPUU YK-1.2




2. BBeneHume B MaTeMaTHYECKUH 2 12 4 3 10 VK-1.1,

a”HaIn3 VK-1.2

3. Marema KUl aHa 40 20 6 12 2 20 YK-1.1,

. TEMaTHUYECKUI aHaIn3 VK-1.2
BCEI'O| 108 56 18 36 2 43 9

@DopMBI TEKYIIETO KOHTPOJS — TEOpeTHUYeCKuil ompoc, JlemoBas w/wim poneBas wurpa,

WupuBuayanbHele 3agaHus, OKcrpecc-TecT, PyOexHas KOHTposibHas paborta, [lokian, cooOuieHue,
Kouncynbranus, 3auer
dopma NpOMEKYTOYHON aTTECTALUU — 3a4ET.

2 cemecTp, O4HO-3a04Has popma 00yUeHHS

O0beM yacoB (10 BUIaM Y4eOHBIX 3aHSITHI)
Konrakrthas pabora (1o = Kon
yueOHBIM 3aHATHSIM), Hac. g o UHJUKATO
25| = a
Pasnen/TeMa qUCIUTUIMHBI, Bcero, 2 g = 5 38| E p
Bcero o & =1 & A S | moctmxke
COZIEpIKAHME Jac. s | Azl 8% = = | E
yac. =S | 95| 28| 5 |2E| = it
= § 3 = 2 S I 8| £ |xommneren
< [a~]
= |EE&|E8| 2 |2% o
< o o) @)
= = N
1. DeMeHTHI IMHENHON ajareOphl VK-1.1,
. PRIl 38 16 | 6 10 22
Y QHAIUTUYECKOM F€OMETPUHU YK-1.2
2. BBeneHue B MaTeMaTHYCCKUI VK-1.1,
A 28 10 | 2 6 | 2 | 18
aHAIN3 YK-1.2
N VYK-1.1,
3. MaremMaTtuueckuii aHaJIu3 38 12 4 8 26
YK-1.2
BCEI'O| 108 38 12 24 2 66 4
1 cemectp, 3a0uHas Gpopma oOyueHHs
O0beM 9acoB (110 BUIaM y4eOHBIX 3aHSATHI )
KonTakTHas pabora (1o = Kon
yUeOHBIM 3aHAITHSIM ), Yac. S5 WH/IUKATO
a = N a
Pasen/TemMa JUCIUATIINHEL, Bcero, % 2 = 58| & p
Bcero = 2 5 | g 8| & |AocTmke
coaepkaHue gac. > = S 3| @ & < R g a
qac. = | gE| 2 E & e el = HUA
= é 3 = 5 5 | 88| <2 |xomneren
= 18 glz8| g |28 1
< o o @)
= = N
1. DnemMeHTHl TMHEHHON anreOpbl VYK-1.1,
N 30 2 2 28
Y aHAIUTUYECKOU F€OMETPUHU YK-1.2
2. BBeaeHne B MaTeMaTHYECKHI VK-1.1,
A 36 4 2 | 2 | 32
aHAIN3 YVK-1.2
VYK-1.1
3. MareMaTu4yecKuii aHaIn3 38 2 2 36 ’
YK-1.2
BCEI'O| 108 8 2 4 2 96 4




4.2. Cogepxxanmne TUCUMIIMHBI, CTPYKTYPHPOBAHHOE 110 pa3jaesiaM (TeMaMm)
Tema 1. D1eMeHTHI THHEHHOH aJare0pPbl M AHAJUTHYECKOI reoMeTpHuH
JleknuonHble 3ausATHA 1.
Martpuus! u onpeaenurenu (Yk-1, 31-2)
Martpuua. Buast matpun. Onepanuu Haa MaTpULIAMU: YMHOXKEHHE MAaTPUIIbl HA YUCIIO; CIOKEHHE
MaTpHIl; BHIYUTAHUE MATPUI]; YMHOKEHUE MATPUIL; BO3BEJACHUE B CTEIIEHb; TPAHCIIOHUPOBAHUE MATPHUIIBIL.
Brruncnenue onpeaenuteneid. JKOHOMUYECKUI CMBICT MaTpullbl. OnpeiesieHle MaTpUIlbl TOJTHBIX 3aTparT.

IIpakTuyeckue 3auaATus 2.

HeiictBus nan matpunamu (YK-1, V1-2).

Omneparuu HaJ MaTPHUIIAMH: YMHOKCHHUE MATPHUIIBI HAa YHCIIO; CJIOKCHHE MaTpPHIl; BBIYUTAHUC
MaTpHIl; YMHOXXEHUE MAaTpHIl; BO3BEJEHUE B CTEMNEHb; TPAHCIOHHpPOBaHUE MaTpullbl. OrnpezaeleHue
MaTpPHIIBI OJTHBIX 3aTparT.

IIpakTuyeckue 3ansarus 3.

Boruncnenue onpenenureneit (YK-1, ¥1-2)

Boruncnenue omnpeaenuteneid 3-ro mopsiika IO IpPaBUIy TPEYroJIbHUKOB. PaznokeHue
OTpeAeNUTENs MO JJIeMEHTaM CTPOKW (cTonbua). Beiuucinenue ompenenuTeneil ¢ HCIOJIb30BaHUEM
cBoiicTB. HaxoxneHue oOpaTHONM MaTpULIbI.

JlekniuoHHbIe 3aHATHSA 4.

Cucremsbl TUHEHHBIX anredpanyeckux ypaBHenuii (YK-1, 31-2).

Buner CJIAY. Pemenue HeBbipokneHHBIX CJIAY meromom Kpamepa m merogoM oOpaTHOU
maTpulibl. Meton ["aycca penieHus cucteMbl TUHEHHBIX ypaBHeHUH. JInHeHbIe MOAeNnn pacnpeaeieHus
pecypcoB. Mogaenb JIeoHTheBa.

IIpakTnyeckue 3aHATHSA 5.

Pemenue HeBbipoxkaeHHbIx CJIAY (VK-1, y1-2)

Pemenue CJIAY no dopmynam Kpamepa. Pemenue CJIAY metomom oOpaTHOM MaTpHIIBL.
CocraBieHne MaTeMaTUYECKOM MOJIeNTU pacipeiesieHHs pecypcoB U ee pemeHue no ¢popmynam Kpamepa
¥ METOJIOM 00paTHOM MaTpHIlsl, MeTogoM ["aycca.

IIpakTnyeckue 3anaTHA 6.

Uccnenoanune CJIAY Ha coBMecTHOCTD. (YK-1, V1-2)
Haxoxnenune panra wmatpunbl. Haxoxnenue oomero pemenus CJIIAY. CocraBneHue 0aaHCOBBIX
COOTHOIIICHUH. BhINoMIHEHNE MHINBUAYABHBIX 3aaHUMN.

JleKUMOHHBbIE 3aHATHSA 7.

OnemenTsl MaTpuuHoro aHanuza (YK-1, 31-2).

[ToHsiTHE N-MEPHOTO BEKTOpAa M N-MEPHOTO BEKTOPHOTO MpocTpaHCTBa. JIuHeitHas komMOuHanus
BeKTOpOB. JIMHEHHas 3aBUCHUMOCTh BEKTOPOB. PasMmepHOCTh M 0a3uc BEKTOPHOTO MPOCTPAHCTBA.
Onepanuu HajJ n-MepHBIMU BekTopamu. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUEHHUS MATPHIIBL.
Mogenb MexTyHapOAHOM TOPTOBIIN.

IIpakTnyeckue 3ansaTus 8.

JleiictBust ¢ reomerpuyeckuMu Bekropamu (YK-1, V1-2)

JIunelHbIe OllepalMy HaJ T'€OMETPUYECKUMM BEKTOPAMM: IIPOU3BEIAECHUE BEKTOpa Ha 4YHCIIO;
CyMMa BEKTOPOB; Pa3HOCTh BEeKTOpoB. [locTpoenne BekTopoB. HaxoxkneHne KOOpINHAT BEKTOPA, JJINHBI
BEKTOPA, CKAIIPHOTO IIPOU3BEAECHUS BEKTOPOB. Y CTAHOBJICHUE B3aMMHOI'0 PACIIONIOKEHUS BEKTOPOB.

IIpakTHyeckune 3aHATHA 9.

[Ipunoxxenus MaTpuuHoro anaiau3a B akoHoMuke (YK-1, V1-2)

JlelicTBUS ¢ n-MepHBIMH BekTopamu. CocraBieHue TaONUIbI OOMEHHBIX BAJIOT, OMNpeAeTICHHE
CyMMapHBIX pacxooB. HaxoxaeHne paBHOBECHOIO BEKTOPA HAIMOHAIBHBIX JOXO/0B.



Jlekunonubie 3anstus 10.

DNeMEeHThI aHAIUTUYECKOU reomeTpun Ha mnockocT (YK-1, 31-2)

OO6miee ypaBHEHHE TPSIMOM, ypaBHEHHE MPSMON B «OTpe3Kax», C YIVIOBBIM KOA(P(HUIIMEHTOM.
B3aumHoe pacronoxeHue npsmMeix. JINHUU B BTOPOTO MOPSIIKA.

VYpasuenue maockoctu. Kpusble cipoca u npenioxenus. Touka paBHOBecCHSI.

IpakTuyeckue 3ausatus 11.

VYpasuenus npsamoii u mwiockoctu (YK-1, V1-2).

CocraBiieHre ypaBHEHUH MPSIMBIX HA IJIOCKOCTU U B MpOCTpaHcTBe. McciaenoBaHue B3aMMHOTO
pacroIoXKeHUs MPSIMBIX Ha IUIocKocTU. OlLieHKa BapMaHTOB TEXHOJOrM4ecKoro nporecca. Onpeznenenue
YpaBHEHU 3aBUCUMOCTH MPU ONMHUCAHUU YIKOHOMUYECKHUX MTPOIIECCOB.

IIpakTnyeckue 3ansaTus 12.

[Ipunoxxenust ananmuTH4YecKol reoMeTpun B skoHomuke (YK-1, V1-2)

Pemenue 3a1a4y Ha yCTaHOBJIEHMS TOUKU PaBHOBECUS 110 KPUBBIM CIIPOCA U IPEIOKEHHUSL.

BoinonHenue WHAMBHUIYaNbHBIX 3aJaHUd 1O Teme "DIeMEHTbl JUHEHHOW anredpbl u
AHAJTMTUYECKON reomMeTpun’.

Tema 2. BBenenue B MaTeMATHUYECKHI aHAJIN3
Jleknuonuble 3ausaTus 1.
Teopus npegenos (YK-1, 31-2)
MHuoxecTBa, pyHKkIHH U nociieqoarenbHocTh. [ToHsTHE Tpon3BoacTBeHHONW (yHKIMU. [Ipemen
YHCIIOBOM MOCeN0BaTeIbHOCTH U (GyHKIMH. ['eomerpuueckuii cmpica npezena. OCHOBHbIE TEOPEMBI O
npenenax. «3aMeuaTeNbHbBICY Pe/Iebl. DKBHBAIICHTHBIC OCCKOHEUHO MaJIbie ()YHKITUH.

IIpakTHyeckune 3aHATHSA 2.

MHuosxecTBa, nocienoatenbHocT U pynkuuu (YK-1, V1-2)

BrinonHenue omnepainuii HaJ, MHOXKECTBAMH. Y CTaHOBJIEHHWE CBOWCTB (DYHKIIMH. Y CTaHOBJICHUE
obnactu ompeneneHus U obmactu 3HayeHU QyHkuuu. [loctpoenue rpadukoB GyHKUIUN cABUTaMU U
nedopmarusimu. CoctaBiieHne PyHKITUU TPUOBLIH, HAX0XKICHUE TOYKH 0€3yOBITOYHOCTH.

IIpakTnyeckue 3anaTus 3.

Breruncnenue npenenos (YK-1, V1-2)

"PackpbiTHe" OCHOBHBIX HEONpEAENEHHOCTE TMpU BBIYUCIEHUU TpenenoB. [IpumeHeHue
3aMeuaTeNIbHBIX MPEACIOB B PEIICHUU 3a/ad O HENPEPHIBHOM HAYMCICHWM NPOLEHTOB. [IpumeHeHue
SKBUBAJIEHTHBIX OECKOHEYHO MaIbIX (PYHKUIUHN AJis1 "pacKphITUA" HEONPEAEICHHOCTEM.

JlekniuonHble 3aHATHSA 4.

HenpepwiBHocTs dynkmmii (YK-1, 31-2)

JlBa ompeneneHUs HEMPEPHIBHOCTH (YHKIMM B TOouke. TOYKM pa3phiBa U MX KIACCHU(PUKAIIUS.
MeTo1 TOIOBUHHOTO JeNIEHUs. KyCOUHO-HenpepbiBHbIE pyHkimnu B CVP ananuse.

IIpakTHYeckue 3aHATHSA S.

Uccnenoanue Gpynkumii Ha HenpepbiBHOCTH (YK-1, V1-2)

HccnenoBanue GyHKIMIA Ha HEMPEPHIBHOCTh B Touke. HaxoxkaeHue Toyek pa3pbiBa pyHKIUHU U
ycTaHOBJICHHE uX BHuaa. MccinenoBanue GyHKIUA Ha HETIPEPHIBHOCTD HA OTPE3KE.

IIpakTHyeckune 3aHATHA 7.

Pemrenue npukiagHbix 3a/1a4 MeTo1aMu Maremarudeckoro ananusa (YK-1, V1-2)

Pemenne 3amay ¢ WCMOIB30BAaHMEM TPOW3BOJICTBEHHBIX (DYHKIIMH, pelleHue 3ajad Ha
HEIPEPHIBHBIE TTPOLICHTHI.

BrinosiHeHne MHIMBUAYAIBHBIX 3aJjaHUi 110 TeMe "BBelleHre B MaTeMaTUYECKU aHaIn3" .



Tema 3. MatemaTu4eckuii aHAJIM3

JlekunonHnble 3ansATHA 1.

[Ipenenbusiii anamus (YK-1, 31-2)

[IpousBomHass u ee BBIYHMCICHHE. | €OMETpHUECKU, SKOHOMHUYECKUH M (DU3MYECKHI CMBICI
npousBogHON. [uddepenumnan ¢yHkuun u ero reomeTpudeckuit cMbici. OCHOBHBIE TEOPEMBI
muddepeHIMaTLHOr0 HeuuciieHus. VccnenoBanue QyHKIMA ¢ MOMOINBI0 MpousBoaHOM. [IpenenpHbie
MIOKa3aTeJId B MUKPOIKOHOMHUKE. DJTaCTUYHOCTh SKOHOMUYECKHX MTOKa3aTeNIeH.

IIpakTuyeckue 3anaTus 2.
[TpousBognas (YK-1, Y1-2)

Boruncnenne npousBogHoi. Ilpumenenue muddepenunana B NpUOIMKEHHBIX BBIYUCICHUSIX.
Pemenue 3amau no onpeaeneHuio NpeaeinbHbIX U3IEPKEK, 3JIaCTUYHOCTHU CIpoca.

IIpakTnyeckue 3ansaTus 3.

[Ipumenenue npou3BoaHBIX K UcciaenaoBanuto pynkuuii (YK-1, V1-2)

HccnenoBanue GyHKIMI HA MOHOTOHHOCTb, YCTAHOBJIEHUE TOUEK HKCTPEMYyMa, UCCIIEJOBaHUE Ha
BBIITYKJIOCTh U TOYKH repernda. Pemenne 3aad Ha MaKCUMH3AIHIIO TPHOBLIH.

JlekniuoHHbIe 3aHATHA 4.

OyHKIMK HecKOoNbKUX nepemenHbix (YK-1, 31-2)

[lonatne QyHKIMM HECKOJNBKUX IepeMeHHbIX. IIpomsBonctBenHas ¢ynkuus Ko66a-/lyrmaca.
JMHUU U TOBEPXHOCTH ypOBHs. YacTHble Mpou3BOJHbIE. ['palueHT W MPOU3BOAHAS 10 HAIPABJICHUIO.
JlokanpHbI 3KCTpeMyM. MeTo1 HAaMMEHBIINX KBAJpPATOB.

IIpakTHyeckune 3aHATHSA S.

UccnenoBanmne Gpynkumii Heckonbkux nepemeHnbix (YK-1, ¥V1-2)

[TocTpoenue rpadurka GyHKIIMU IBYX IEPEMEHHBIX, OTIPEICJICHUE TUHUMN U IIOBEPXHOCTEHN yPOBHS,
BBIYHCIICHHE YACTHBIX MPOU3BOAHBIX. Haxox1eHne Mpon3BOJHON 10 HAIIPaBJICHUIO U I'PAIUEHTA.

IIpakTnyeckue 3anATHA 6.

[Tpumenenue pyHKIMN HECKOIBKUX NepeMeHHbIX B 3koHOMuKe (YK-1, 31-2, V1-2))

Haxoxpaenue npuObulM OT MPOU3BOJACTBA Pa3HbIX BUIOB MPOAYKIMHU, MakcuMH3aus IpUObLIN
IIPOU3BOJICTBA OJHOPOAHON mponaykuuu. [IpumMeHeHHe MeTofa HaMMEHBIIHMX KBaJApaTOB AJIA aHaIW3a
JTAHHBIX SKCIIEpUMEHTA.

JleKUMOHHBbIE 3aHATHSA 7.

Wurerpanst (YK-1, 31-2)

[TepBooOpaznas. CBoiicTBa HEOIpPEAEICHHOTO0 HHTerpaia. Tabinila OCHOBHBIX HHTETPAJIOB.
OcHOBHBIE METO/1bI HHTETpUpOBaHusl. Haxoxaenue oobemMa peaan30BaHHOM MPOAYKIIUH.

®opmyna HeroTona-JIeliOHuUIa sl BHIYUCICHUS ONPEIEICHHOTO HHTErpaja. DKOHOMUYECKHE U
TEOMETPUUECKNE TPUIIOKEHUS ONPEACIEHHOTO HHTErpaa.

IIpakTnyeckue 3ansaTus 8.

Boruncnenne unrerpaios (YK-1, V1-2)

Haxoxnenne mnepBooOpa3HOi. BbluncieHne HeompeneneHHoro UHTerpana. BeluucieHue
OIIpEIeIEHHOr0 UHTErpaia. Beluncienue miomaay miockoi o01acTy.

IIpakTHyeckune 3aHATHA 9.

[Tpunoxxenus naTerpanos B skoHoMuke (YK-1, 31-2, V1-2)

Haxoxxnenune BwMrphilia moTpeOuTeseii. BhImonHeHNe WHIWBUAYATBHBIX 3aJaHHM 1O TeMe
"MareMaTHYeCKUM aHaIu3".



5. INIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA IS
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINUXCS MO JUCHUILJINHE

5.1. Buabl ¥ opraHu3anusi CAaMOCTOATEJIbLHOH padoThl 00y4aroIMXCcst

VYcnemHoe OCBOGHHE TEOPETHUECKOro MaTepualia M0 AUCLUILUIMHE «Bbiciias mareMaTHka»
TpeOyeT caMOCTOATENbHON PabOoThI, HALIEJICHHOW Ha YCBOCHHE JIEKLIMOHHOTO TEOPETUIECKOTO MaTepuaJia,
pacuIMpeHre U KOHKPeTH3alMio 3HaHUH 110 pa3HOOOpa3HbIM BoOIIpocaM MaTeMaTuku. CaMOCTOsTeNIbHAs
paboTa CTy/IEHTOB IPEyCMaTPUBAET CIEAYIOLINE BU/IbL:

1. AyauTopHas camMOCTOsATENIbHAs paboTa CTYIEHTOB — paboTa Ha MPAKTUYECKUX 3aHATHUAX U
BBITIOJIHEHHUE 33J]aHUH, 3aKPEIUIIONINX OTYYeHHBIE TEOPETHUECKUE 3HAHUS JIMOO paCIIUpPSIONIUE UX, a
TaKXKe BBIIOJHEHUE pPa3sHOOOPAa3HbIX KOHTPOJIBHBIX 33JaHUN WHAWBUIYAJLHOTO WM TIPYHIIOBOIO
xapakTepa (IOArOTOBKA YCTHBIX JIOKJIQZOB WM COOOLICHMH O pe3ylbTaTaxX BBIIIOJHEHUS 3aJaHHH,
BBINIOJIHEHHE CAMOCTOSITENIbHBIX IIPOBEPOUHBIX pabOT MO UTOraM HU3Y4EHUs OTJEJIBHBIX BOIIPOCOB U TEM
JTACITUILINHBI);

2. BueaynuTtopHas caMocTOsITe€IbHAas paboTa CTYJIEHTOB — IOJArOTOBKA K JIEKLIMOHHBIM H
CEMUHApPCKUM 3aHSTHUSM, IOBTOPEHHE U 3aKPEIUIEHHWE paHee M3YyYEHHOIO0 TEOPETHYECKOIo MaTepuaina,
KOHCIIEKTUPOBaHHE YUeOHBIX IOCOOUI U NMEePUOANYECKUX U3JaHUM, n3yuyeHHe Npo0ieM, He BBIHOCUMBIX
Ha JICKIIMH, HAlMCAaHWE TEMAaTUYECKHX pedepaToB, dcce, MOATOTOBKA K JEIOBOM WIpE, BBHIMOJHEHHUE
IPAaKTUYECKUX 3a/1aHUH, MOJrOTOBKA K TECTUPOBAHUIO 110 TUCLUILIMHE, BBIIOJHEHUE UTOTOBOW PaOOTHI.

Bonbmioe 3HavueHWe B MPENOJaBaHUM JUCIHILIMHBI OTBOJAUTCS CAMOCTOSITEIBHOMY ITOHCKY
CTyA€HTaMH UH(GOPMALMU IO OTJEIbHBIM TEOPETUUECKUM U IPAKTUYECKUM BOIIPOCAM U IIPOOIEMaM.

[Ipy nnaHWpOBaHWUM ¥ OpPraHW3alMKd BPEMEHW I W3YYEHHsS AWCHUILUIMHBI HE00X0IUMO
PYKOBOJICTBOBaThCSl pabouell mporpaMMod JHUCHUIUIMHBI «Bplciias MaTeMaTHKa» U 00eCHeduThb
NOCJIEI0BATEIbHOE OCBOEHUE TEOPETUYECKOT0 MaTepralla o OTAEIbHBIM BOIIPOCaM U TEMaM.

Haubonee nenecooOpa3eH cleayromuil MNOPSAIOK H3YYEHUsS TEOPETHYECKHX BOIPOCOB 110
TUcHUIUIiHE «BhIcas MaTeMaTukay:

1. U3yueHne cipaBOYHUKOB (CI0Bapel, SHIUKIIONEHI) C LeTIbI0 YACHEHHsI 3HAUS€HHsI OCHOBHBIX
TEPMHHOB, TOHATHI, ONIPEICTICHHUI;

2. N3yueHue yueOHO-METOIMYECKUX MAaTEPUAIIOB [l ICKIIMOHHBIX U CEMUHAPCKHUX 3aHATHI;

3. HN3yueHne peKOMEHIYyeMOHl OCHOBHOW W JOTOJHHUTENBHOW JHUTEPAaTyphl W DIEKTPOHHBIX
UH(POPMALIMOHHBIX HCTOYHUKOB;

4. VI3yyeHue MOTOIHUTEIHHON JHUTEPAaTyphl M DJIEKTPOHHBIX HH()OPMAIIMOHHBIX HCTOYHUKOB,
OTIpEJIeNIEHHBIX B pE3yJIbTaTe CAMOCTOSTEIBHOIO IOMCKA HH(POPMAIUY;

5. CamocTosiTenpHas MPOBEpKa CTETIEHH YCBOSHHS 3HAHUI MO KOHTPOJBHBIM BONIPOCAM W/WIH
3aJaHUSM;

6. IloBTOpHOE M AOMOJHUTENbHOE (YIIyOJIeHHOE) M3ydyeHHE PAacCMOTPEHHOro Bompoca (mpu
HEOOXOMMOCTH).

B mpouecce camocTosTensHOM pabOThl Haja ydyeOHBIM MaTepUaioM PEKOMEHYETCSl COCTABHUTh
KOHCIIEKT, TJie KpPaTKO 3alucaTh OCHOBHBIE MOJIOKEHUS M3ydaeMoil Tembl. [lepexonuTs Kk cienyromemy
pazzeny MOXHO MOCJe TOro, KOTa MpeAlecTBYIOIMINNA MaTepual MOHIT U YCBOEH. B 3aTpynHUTENbHBIX
cllyyasiX, BCTPEYAIOIIMXCS MPH HU3YYEeHHM Kypca, HEOOXOIMMO OOpaTHThCS 3a KOHCYJbTallMEH K
IPEenoaaBaTesio.

[Ipy n3ydeHUM IUCHUIUIMHBI HE PEKOMEHAYETCs HCIOJIb30BaTh MaTepHalibl, MOJATOTOBICHHBIE
HEM3BECTHBIMH aBTOPaMH, pPa3MENICHHbIE Ha HEO(MUIIMATBHBIX CalTaX HEIeIOBOTO COACpIKaHUsI.
XKenarensHo, YTOOBI HCTIOIb3yeMble OMOIMOrpaduuecKue HCTOYHUKH ObLTH U3aHbI B TOCTIeIHUE 3-5 JIeT.
CTyneHTBl TIpH  BBHIMOJIHEHHWH  CAaMOCTOSITENIbHOW  pa0OTBI  MOTYT — BOCIIOJIB30BaThCS  Y4EOHO-
METOJAMYECKMMH MaTepualaMu IO JUCHUIUINHE «MaremaTuka», MpeACTAaBICHHBIMU B 3JIEKTPOHHOM
OMONMMOTeKe WHCTHTYTA, W TpeIHA3HAUYEHHBIMH ISl TOATOTOBKMA K JICKIIMOHHBIM H CEMHHAPCKUM
3aHATHUSAM.



OuHo-

Ounasa 3aouHasd SagaHus It ®dopma
Tema, pazaen 3a04YHas "
dbopma (bopma dbopMma | caMOCTOSATENBHON PabOTHI KOHTPOJISI
- u3yueHue mpodiieM, He
BBIHOCHUMBIX Ha JICKIIHH,
- MOJATOTOBKA K
MPAKTUYCCKUM 3aHATHSIM;  |BBIIOJIHEHUE
. DOneMeHTBHl JHMHEWHOM - IOATOTOBKA MPE3EHTALUN; [TMICbMEHHOTO
anreOpbl u aHamuTH4ecKor| 13 22 28 |- moAroToBKa MPAKTUYECKUX |3a1aHUs u
reoMeTpUU 3aJlaHu; MPaAKTUYECKOU
- pa3paboTka MHCHMEHHOTO|paboThl Ne 1
3a/laHus;
- MOATOTOBKA K
TECTUPOBAHUIO
- u3yueHue mpodiieM, He
BBIHOCUMBIX Ha JICKIINU;
- MOATOTOBKA K
NPAKTUYCCKUM 3aHITHSIM;, |BbIonHeHHe
- MOATOTOBKA MPE3EeHTAIi; |THCbMEHHOTO
2. BBenenue B P i
. 10 18 32 |- moAroTOBKa NPAaKTUUYECKUX |3aJaHuUS u
MaTeMaTUYECKHUI aHaJIU3 .
3a/laHul; PAKTUYECKOTO
- pa3paboTKa MUCbMEHHOTO|3amanus No2
3a/laHus;
- MOATOTOBKA K
TECTUPOBAHUIO
- u3yueHue mpobiieM, He
BBIHOCHUMBIX Ha JIEKIINU;
- MOATOTOBKA K
MPAKTUYECKUM 3aHITHSIM;
. |BeinmosniHeHue
. - IOJITOTOBKA MPE3EHTAINH; .
3. Matemaruueckuit MUCHbMEHHOU PabOTHI
20 26 36 |- MOATrOTOBKA IMPAaKTHUYECKUX o
aHau3 . u MPaKTUYECKON
3a/IaHUi;
paboThr Ne3
- pa3paboTka MHCHMEHHOTO
3a/IaHMS;
- MOATOTOBKA K
TECTUPOBAHUIO
NTOI'O 43 66 96

5.2. Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAaMOCTOATEIbHOM padoThl 00y4aloImuXxcst
Y4eOHo-MeTonnYecKoe 0OecreyeHrne CaMOCTOSTENbHON pabOoThl 00Y4aIOIIUXCS OTPAKEHO B 1.7
paboueil mporpaMMbl TUCHUILTUHBI «BbIcas MaTeMaTuKay.




6. KOMILNVIEKTBI OHEHOYHBIX MATEPHUAJIOB JUJId IIPOBEJIEHUSA
MPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCIHATIIMHE

6.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHMEM 3TANOB NX GOPMHUPOBAaHMS B Npolecce OCBOCHUS
0o0pa3oBaTeJIbHOM MPOrPaMMbl

OcBocHHE TUCIHUIUIMHBI HAITPABICHO HA (DOPMHUPOBAHHE:

VHUBEPCAbHBIX KOMNEemeHYull

YK-1 CriocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUH aHAIU3 U CUHTE3 UH(OpMAIMH, IPUMEHSTh
CHCTEMHBIN MOAXO0/ AJIsl pEIIEHUs TIOCTABICHHBIX 3a7a4

JlaHHbIe KOMIIETEHIINH (POPMHUPYIOTCS B IIPOIlecce U3yYeHUs AUCLUUIUIMHBI Ha IBYX dTarax:

aTamn 1 — TeKyumi KOHTPOJIb;

3Tan 2 — MPOMEXKYTOUHAsl aTTECTAIIHS.

6.2. Onucanue noka3zaresjie U KpUTepUeB OLIEHUBAHUA KOMIIETEHIIUI HA Pa3/IMYHBIX 3Tanax
UX (pOpMHUPOBaHUS, ONIMCAHUE KA OLlEHMBAHUS

OneHka KOMITETEHIMI Ha Pa3IMYHBIX dTarnax ux (OpMUPOBAHUS OCYIECTBIISIETCS B COOTBETCTBUU
¢ TlonoxxeHnnem O TEKyIleM KOHTPOJIE M MPOMEXKYTOUYHOW aTTecTaruu, [lojoxkeHuem o OayuibHOW M
PEUTHHIOBOM cHCTEMaxX OIEHUBAHUS W TEXHOJOrmueckoil kaprod mucuumuimabel (IIpunoxenue 1),
NpUHATBIMU B UHCTHUTYTE.

6.2.1. Ilokazamenu u Kpumepuu oyeHUBaAHUsA
KOMnemeHyull Ha dmane mexkyuje2o KOHmpoJis

Ne n/m| IMoka3arTeyin olleHUBaHHUS Kpurepun oneHuBaHusi HIxkaJuaa
OlleHUBAHUSA
1 [llocemenue wu pabora Ha|l. IlocemeHue 3aHATHIA: a) TIOCEIICHHUE 0-35

JIEKIIMOHHBIX U MPAKTHYECKUX [IEKIIUOHHBIX W MPAKTUYECKUX 3aHATUH, O)
3aHATHAX  (coOecenoBaHue,|COOMIOACHIE JUCIUILIUHBL.

KOHTpOJIbHAs pabora,|2. PaboTa Ha JEKIMOHHBIX 3aHATUAX: a)
KPYTJIBIH CTOJ U AUCKYCCHs) [BeeHMEe KOHCNEKTa JIeKUui, ©0) ypOoBeHb
OCBOGHHSI TEOPETHYECKOTO Marepuana, B)
aKTUBHOCTb Ha JEKIHH, yMeHHe
(hOopMyYIHPOBATH BOIIPOCHI JIEKTOPY.

3. Pabora Ha NpPaKTHYECKUX 3aHATHUSIX: a)
YPOBEHb  3HaHHUS  y4eOHO-NPOrpPaMMHOIO
MaTepuaia, 0) yMeHHE BBINIOJHITH 3aJaHus,
MPEeyCMOTPEHHbIE TMPOTrpaMMOi  Kypca, B)
MPAaKTUYECKHE HAaBBIKU PabOTHI C OCBOCHHBIM

MaTepUaIoM.
2  |IImceMeHHOE 3aaHue 1. HoBu3Ha TekcTa: a) aKTyaJlbHOCTb TEMBbI 0-25
HCCIIEIOBAHUS; 0) HOBHM3HA u

CaMOCTOSITENTLHOCTh B MOCTaHOBKE MPOOJIEMBI,
(hopMylIMpoBaHHE HOBOTO AaCMEKTa H3BECTHOU
MpoOJieMbl B yCTAaHOBJICHHHM HOBBIX CBSI3EH
(MEXITpeIMETHBIX, BHYTPHUITPEIMETHBIX,
WHTETPAIlMOHHBIX); B) yMEHHE paboTaTth C
HCCIEA0BAHUSAMHY, KPUTHUYECKON JIMTEPaTypou,
CUCTeMaTH3UpOBaTh U  CTPYKTYypHUPOBAThH
MaTrepual; T') SBICHHOCTh aBTOPCKOM MO3UITUH,
CaMOCTOSATENIbHOCTh OLIEHOK M CYXXJIEHUU; 1)
CTHJIEBOE  €AMHCTBO  TEKCTa,  €JUHCTBO
KAHPOBBIX YEPT.

2. CremneHb pacKpbITUSI CYIIHOCTH BOIIPOCA: a)
COOTBETCTBUE IUIAHA TEME€ MHUCbMEHHOIO
3a1anus; 0) COOTBETCTBHE COJICPKAHUS TEME H
IUIaHY TUCHBMEHHOTO 3a/IaHus; B) IMOJIHOTA H
IyOMHA 3HAHUHM 0 TeMe; T) 0OOCHOBAHHOCTH
Croco00B U METOJIOB pabOTHI C MAaTEPUATIOM;




1) YyMeHue o0000marh, [enaTh BBIBOJBI, 0-25
COIOCTABJIATh PA3IMYHBIC TOYKH 3pPEHUS TI0
OJIHOMY BoOTIpocCy (Tipobiieme).

3. O0G0CHOBaHHOCTh BBIOOpPA MCTOYHHUKOB: a)
OIICHKA WCTIOJIb30BaHHOM JTUTEPATYPHI:
MPUBJICYEHBI JTU HanOoJiee U3BECTHBIC PaOOTHI
o TeMe HCCIeoBaHus (B T.4. XypHAIbHbBIC
MyOJIMKAllMU  TIOCIEIHUX JIET, TIOCJICIHHE
CTaTUCTHYECKUE JaHHBIC, CBOJKH, CIIPABKH U
T.1.).

4. CobOmronenue TpeboBaHM K 0(QOPMIICHHIO: a)
HACKOJIBKO BEPHO O(OPMIICHBI CCBIIKA Ha
UCTIOJIb3yEMYIO JUTEPATYPY, CITHCOK
JAUTEepaTypel; ©O) OIEHKAa TPaMOTHOCTH U
KYJIBTYPBI U3JI0KCHUS (B T.4.
opdorpadudeckoid, MTYHKTYallnOHHOM,
CTHIIUCTUYECCKOMN KYJIBTYpBI), BJIAJICHHE
TEPMHHOJIOTHEH; B) COOJIFOICHHE TPSOOBAHMIA K
00bEMY MUCHMEHHOTO 3a/1aHUsI.

3 |IIpakTuueckoe 3agaHue 1. Anamu3 mnpoOsieMbl: a) yMEHHE BEpHO, 0-50
KOMIUIGKCHO M B COOTBETCTBUHU  C
JNCHCTBUTENILHOCTBIO  BBIACIUTH  IPUYHHBI
BO3HUKHOBEHHUS MPOOJIEMBbI, OMUCAaHHOW B
MPAKTUYECKOM 33aHUH.

2. CtpykTypHupoBaHue npodjaeM: a) HaCKOJIbKO
9YEeTKO, JIOTUYHO, IIOCIENIOBATEeIbHO OBUIN
W3II0KEHBI MPOOJIEeMbl, YYACTHUKH MPOOIEMBI,
MOCTIEJICTBHS TPOOJIEMBI, PUCKH JIIsl OOBEKTA.
3. [Ipennoxxenue CTpaTErnYeCcKux
aIbTEPHATHB: a) KOJUYECTBO BApUAHTOB
peumieHus 1pobieMbl, 0) yMEHHE CBS3ATh
TEOPHIO C IPAKTUKOM MpU peleHny IpoOIeM.
4. OOocHOBaHHE pELIEHUs: a) HACKOJIbKO
apryMEHTHpOBaHAa MO3MIMA  OTHOCHUTEIBHO
MPEUIOKEHHOTO ~ PEIICHHs]  MPaKTHYECKOTO
3a/1aHMUS; 0) YPOBEHb BIIAJCHUS
npo¢eCCuOHAIBHONU TEPMUHOJIOTHEH.

5. JIorM4HOCTh H3JIOKEHMsS MaTepuana: a)
HACKOJIBKO COOJIIOIEHBI OOMIETTPUHATHIE HOPMBI
JOTMKM B MPEUVIOKEHHOM  peleHud, 0)
HACKOJIBKO TPEIOKEHHBIN TUIaH MOXET OBITh
peanu30BaH B TEKYLIUX YCIOBUSX.

6.2.2. I[lokazamenu u Kpumepuu oyeHuU8aHus
KOMNEemeHyull Ha 5mane npoMedCymoyHou ammecmayuu

[IpomexyTouHas arTecTanus 1Mo JUCHUILIMHE MIPOBOAUTCS B (popme 3a4€Ta B BHJIE BBIIIOJIHEHUS
TECTUPOBAHUS W/UIM UTOTOBOI paboTHI.

HroroBeie 3amaHus pa3pabaThIBalOTCS MO OCHOBHBIM BOIPOCAaM TEOPETUYECKOTO0 MaTepuaia U
MO3BOJIAIOT OCYHIECTBIIATH IPOMEXYTOUHBIN KOHTPOJIb 3HAHUI U CTENIEHU YCBOCHUS MaTepHala.

[Ipy mnpoBeaeHMM TNPOMEXKYTOYHOM aTTECTAllUM CTYIEHTOB N0 JUCHUIUIMHE «Bpicias
MaTeMaTHhKay MOTYT (POPMHUPOBATHCS BAPUAHTHI TECTOB, OTHOCAIINXCS KO BCEM TeMaM JUCITUILIAHBL.

OrneHka 3HaHUHN CTYICHTOB OCYIIECTBISIETCS B COOTBETCTBUM C [lomoxxeHneM o OaipbHOM W
PEUTUHIOBOM CUCTEMAax OLICHUBAHUSA, IPUHATON B IHCTUTYTE, U TEXHOIOTNYECKON KaPTOU JUCLUIIIINHEL.



Ne IToka3aTenu oneHUBAHUSA Kpurtepun onenuBanuns IIxkana

n/n OllCHVBAHHUS
1 |Hrorosas pabora KonudecTBo 6a10B 3a TECT MPONOPIUOHATBHO 0-25
KOJIMYECTBY MPABUIBHBIX OTBETOB HAa TECTOBBIC
3amanus.  lIlocme — mpoxoknaeHuss — TecTa

CYMMUPYIOTCSI PE3yJIbTaThl BBIIOJHEHUS BCEX
3aJaHUil UIsT BBICTABJICHHUSA OOIIEH OIEHKH 3a
TECT.

6.3. TunoBbie KOHTPOJIbHBbIE 32/IaHUS MJIH UHbIe MaTepHAJIbl, HEOOXOAUMbIE /IJIsl OLlEeHKHU
3HAHUM, YMEHHUI, HABBIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAPAKTEPU3YIOIIMX JTAIbI
(¢opMupoBanus KOMIeTEeHIIUI B poLecce 0CBOEHHS 00Pa30BaTeIbLHOI MPOrpaMMbl

6.3.1. Tunosvle KOHMPOIBLHBIE 3A0AHUSL UTU UHBLE MANEPUATLL
Ha smane mexkyujeco KOHmpoJis
Ilocemenue 1 padoTa HA JIEKIMOHHBIX M NPAKTHYECKHX 3aHATHIAX (co0eceloBaHHe, KOHTPOJAbHAS
padoTa, KPYIJbIi CTOJ U AUCKYCCHS)
(bopmupyemsbie komneTeHun YK-1)
[Ipu mnpenopaBaHuM AUCUMIUIMHBI «BbICIIas MaTeMaTHKa» IPUMEHSIOTCS pPa3sHOOOpa3HbIe
o0pa3oBaTeibHbIE TEXHOJIOTUHU B 3aBUCUMOCTH OT BUJIA U LIl y4eOHbIX 3aHATUH.
Teopernueckuit Matepuan n3aaraeTcs Ha JIEKIMOHHBIX 3aHATUAX B CIEIYIOIMX (hopMax:
- npobaemHble aekuuu 1no temam: «HecobcTBeHHble uHTErpaisl», «lIpenens», «lIponzBoanas»,
«OmnpeneneHHbIil HTHTErpam».
Lenb 3aHATHSA: 1EMOHCTpALUs IPOOJIEMBI IIPU PELICHUH 33]1a4U
[lonroroBka 3aHATUA: (GOPMYIMPOBaHUE MPOOIEMbl IPH BBIIOJHEHUH BBIYMCIUTEIbHBIX
OIIEPALMI U €€ PELICHUE.

- UHTEpaKTUBHBIE JeKuu 1o temam: «lIponsBognas», «OnpeneneHHplil naTerpan’.

Lenb 3aHATHA: AEMOHCTpALMs UHTEPAKTUBHBIX T'Ppa)MKOB, BHIYUCICHUH, JMHAMUYECKUX MOJIeIeH

IlonroroBka 3aHsATHSA: MOATOTOBKA JIEKUMH-NPE3EHTALUNH C BKIOYEHHEM HWHTEPAKTHBHBIX
rpauKoB, TUHAMHUYECKUX MOJEIEH.

- JIGKIIMK ¢ pa300poM MpPaKTUYECKUX CHUTyaluil mo teMam: «Mogenb JleoHTbeBay, «JIuHeiHbIE
MOJIEJIA B SKOHOMHUKE», «3a/1a4yil ONTHUMAIBHOTO YIIPaBICHUS»

Llenb 3aHATHA: MOIETIUPOBAHUE TPAKTUUECKUX CUTYALIUI

[ToaroroBka 3aHATHS: TOAOOP MPAKTUIECKUX 3379

[IpakTnueckue 3aHATHS 1O JAMCHMIUIMHE «BpIcmas wMaTeMaTHKa» OpPUEHTHUPOBAaHbI Ha
3aKpeIUieHHe TEOPETHYECKOro Marepuaia, HW3JI0KEHHOTO Ha JIEKIIMOHHBIX 3aHSATHSAX, a TaKXKe Ha
NpUOOpEeTEeHNE JOMOTHUTENbHBIX 3HAHWW, YMEHHH U TPAKTUYECKUX HABBIKOB OCYIIECTBICHUS
MpoPECCHOHAIBHON ~ JIEATETLHOCTH TIOCPEJICTBOM aKTHUBU3AIMU W YCHICHHS CaMOCTOSATEIbHON
JESTEIILHOCTH 00YJaroIINXCSl.

BonbImMHCTBO MPaKTHYECKUX 3aHATUN MPOBOIATCS C IPUMEHEHWEM aKTUBHBIX (OopM 0OydeHHS,
K KOTOPBIM OTHOCSITCSI:

1) WHTEpaKTUBHBIE MPAKTUYECKHUE 3aHATHS MO TeMmaMm: «IIpuiokeHuss MaTpUYHOTO aHAIHM3a B
SKOHOMUKE», «[IpunoxkeHus aHaIUTHYECKOW TeoMeTpuu B 3KOHOMHUKE», «lIpenenbHbii aHanu3 B
SKOHOMHUKeY, «[IpuMeHeHre MaTeMaTH4YeCKOro aHaIN3a B 9KOHOMUKE)

[IpoBoauTcs penieHue NpUKIAIHBIX 33/1a4, HAIPABICHHBIX HA aHAJIW3 PEalbHOM CUTYyalluu U €€
penIeHrne MaTeMaTHIECKUMH METOIaMHU.

Lenp 3anstus: (HopMHpOBaHHE HABBIKOB MPUMEHEHHUS MATeMAaTUKH MPH PEIIeHUH 3aaad ¢
SKOHOMUYECKHUM COJICP)KAHUEM.

[TogroroBka 3aHATHS: MOATOTOBKA 3a/Jad C MPAKTUUYECKUM COACP)KAaHUEM U TOHSITHUMHOTO
amnmapara U3 YdKOHOMHUKH.

2) TeopeTwdeckuii ompoc (YCTHBIM WU MHCBMEHHBIN) U coOeceloBaHUE CO CTYACHTaMHU IO
BOIPOCAaM, BHIHOCHMBIM Ha MPaKTUUYECKHUE 3aHITHS;

3) BHIMOTHEHHE PYOSKHBIX KOHTPOJIBHBIX pa0OT MO U3y4aeMOMY pa3Jeiy;



4) BBINIOJIHEHUE WHAMBUAYAJIbHBIX 33JaHUA U OKCIPECC-TECTOB MO OTAEIbHBIM BOIMPOCAM,
3amoaHeHue pabodeil TeTpaau, IENbI0 KOTOPBIX SIBISETCS MPOBEPKAa 3HAHUW CTYJEHTOB M YPOBEHBb
MOJTOTOBJICHHOCTH JIJIsl yCBOCHHSI HOBOTO MaTepHuaa Mo JTUCIUILIINHE;

5) moaroroBka pedeparoB, JOKJIAZA0B U MPE3EHTANNN K HUM I10 TPUIIOKEHUSIM MaTeMaTUYeCKOTr0
anmnapara B 9)KOHOMUKE;

6) nenoBast urpa.

[Tpumep. bau- urpa: «KpoccBopa»

Tema «Matpuusl ¥ olepalnyy HaJ HAMU»

1. Llens urpsi:

1. 3akperneHre Marepraa o KiacCupuKaluyu MaTPUIl, ICUCTBUN HAJ MAaTPHUIIAMH,

2. pa3BUTHE CIIOCOOHOCTU BECTU TUCKYCCHIO, 1aBaTh YETKUE U €MKHE OIpe/IeJeHUs] OCHOBHBIX
MOHSTHH;

3. pa3BUTHUS HABBIKOB BIIQJICHUSI HAYYHOI TEPMUHOJIOTHUEN;

4. pa3BUTHE HABBIKOB KOMAaHTHOW pa0OThI, MEXKITUIHOCTHON KOMMYHHKAITUH, IPUHSITHS PEIICHHIA,

5. popmMupoBaHUE TUYHOCTHBIX KaYeCTB, HEOOXOAUMBIX IS OLIEHKU CUTYAI[H B MEXKYJIbTYPHOM
OOLIEHUH.

2. Konnenuus urpsl. [lepen HauanoM Urpsl npenoaBaTelib BBOAUT CTYICHTOB B CUTYaIHIO: Bl
Oynere yuaCcTHUKAMU BUKTOPUHBI IO TeMe «MaTpHIIbl U OTIEpAIK HAJl HUME.

Jlanee mpoMCXOAMUT MOATOTOBKA K Urpe. PacmpenensitoTces: poyin: BEIOMpAETCs JKIOpHU, OCTalIbHAS
ayJIUTOPHS ICITUTCS Ha JIBE paBHbIC KOMaHAbl. Ha axpaHe npeAcTaBiIsitoTCs KPOCCBOPILI M BOITPOCHI K HUM,
OILICHEHHBIE B OMpeNeJIeHHOe KoJanuecTBO OamioB. KomaHna mo cBoeMy YCMOTPEHHIO BBIOMpAaeT Kak
BOIIPOC, TaK M CIIOKHOCTB BOIpoca. Briurpasiieil cunraeTcs koManaa, Habpasiias O0JbITHHCTBO OAJUIOB.

Ilenp y4acTHHUKOB - OBICTpO (B TeueHHME | MUHYTHI) U MPAaBHJIBHO OTBETUTH HAa BOIPOC W3
BbIOpaHHOU KaTteropuu. [Ipu 3aTpynHEHHH B OTBETE OJHON KOMAaHbI KIOPU MOJXKET JaTh MPaBO OTBETa
BTOPOIl KOMaHje, MNP 3TOM CyMmMMa OajuioB 3a OIMPEICNICHHBIM BOMPOC MOXKET ACTUTHCS MEXKIY
OTBeUarolMMU. B ciyyae HenpaBUIbHOIO OTBETa OT WIEHOB >KIOPU JOJKHO IOCIIEI0BATh OOBSICHEHHE
OPUHITOTO pELIEHUS W TMPaBUIIbHBIA apryMEHTUpPOBaHHBIA oOTBeT. llpernomaBaTenb KOHTPOIHPYET
MPaBUIILHOCTh OTBETOB KaK WICHOB KOMaH I, TaK M YJICHOB JKIOPH.

Takum oOpa3om, MO XOAy WIPbl MPOCIEKUBAIOTCS KOHKPETHBIC ICHCTBHUS BCEX YYACTHHKOB
JUCKYCCUM, pPa3BUTHE KOMIIETEHLUN: BKIIOUEHHE B KOJJIEKTUBHOE pACCyXJAEHHE, IUCKycCUS C
COOJIIOJICHHEM HOPM PEueBOro ITHKETa, YMEHHE BECTH Oecely, 000CHOBBIBATh CBOIO TOUKY 3PEHUS.

O6opynoBaHKe: KOMIIBIOTEp, 3KpaH, J0CKa JJIs 0/ICYeTa KOMaHAHbIX 0asoB.

[ToaroroBka urpsl: npenoaaBaTeNb pa3aaéT JOMAIIHEe 3a/laHHue: 3aKPENUTh U3YUEHHBII MaTepual
M0 TEMAaTHKE UTPbHI, TOBTOPUTH OCHOBHBIC TEPMHUHBI U ONIPEICIICHUS TTOHSTHIA.

3. Ponu: 4iieHsl )KIOpH, YYaCTHUKU JBYX KOMaH]I, KalTUTaHbl KOMaH]1

[Tpumep. [lenosas (ponesas) urpa: «IIpecc-koHdepeHIus»

Tembl: «[Ipunoxxenuss JAUHEHHOW anreOpbl M aAHAIUTUYECKOM TEOMETPUU B HSKOHOMHKE,
[IpuioxkeHnss MAaTpPUYHOTO AHAJIN3A B SKOHOMHUKE», «IIPUII0KEHUS MTPEAEITBHOIO0 aHaln3ay, «lIpunoxenus
ompezeneHHoro uHTerpanay, «lIpunoxenuss npous3BoaHBIXY, «lIpunoxenus nuddepeHTIATEHBIX
YPaBHEHU.

1. Lenp urpst:

1) pa3BuTHE CIOCOOHOCTH BECTH AMCKYCCHIO, TaBaTh YETKHE M €MKHUE OINpeAesIeHUs] OCHOBHBIX
MOHSTH;

2) cOBEpIIEHCTBOBAHNE HaBbIKa PEIICHUS MPUKJIIAIHBIX 33/]1a4;

3) pa3BUTHUS HaBBIKOB BJIQJICHUSI HAYYHON TEPMUHOJIOTHEN;

4) pa3BUTHE HABBIKOB MEKJINYHOCTHON KOMMYHUKAILINH, IPUHATHS PELICHUH;

5) hopMupoBaHHEe TUYHOCTHBIX Ka4E€CTB, HEOOXOAUMBIX JJISl OLIEHKU CUTYAIIUH B MEXXKYJIBTYPHOM
OO0IIeHU M.

2. Konuernus urpsl. Kaxaplii CTyIeHT K npecc-KoHpepeHIur roToBUT 10 BOIIPOCOB MO TEME.

Ha npaktuueckom 3aHsTHH OOydarouIuecsl WCIOJIHAIOT JBE POJIM: YElIOBEKa, OTBEYAIOLIEro Ha
BOIIPOCHI, M YEJIOBEKA, 3a/IaI0IIET0 BOIIPOCHI, TP 3TOM KaX/Ibli CTYI€HT JJOJDKEH OyJeT OTBETUTh Ha ISATh
BOIIPOCOB I10 KypCy M 33JaTh IISITh HHTEPECYIOLIUX €ro BOIPOCOB OJAHOKYpCHUKAaM. Bpewms, otBoaumoe
JUISl OTBETOB, CTPOTO PETJIAMEHTHPOBAHO (He OoJiee 4 MUHYT).



3. Ouenka. B xone mpecc-koHpEpeHITUN OTICHUBAIOTCS:

- KOPPEKTHOCTb, YETKOCTh ¥ MPABMWJIBHOCTH BOIIPOCOB B COOTBETCTBUH C TEMOM;
- OPUTHHAJIBHOCTB BOIIPOCA;

- 3HaHHE MPOOIEMBI CAMHM HHTEPBBIOCPOM;

- 3HAaHHUE TEOPETUYECKOr0 MaTepuraa;

- HpaBI/IJIBHOCTL U II0JIHOTA OTBETA,

- cOOIOZICHUE PEeTIaMeHTa;

- KyIbTypa IIOBEICHUS.

[IpuMepHBbIe 3a1aHUS UTOTOBOM KOHTPOJILHOM paboThI IIpeacTaBieHbl B [Ipuinoxkenun 2.

Temaruka WHIUBUIYATbHBIX 3aJaHUN, TEMBI pedepaToB, JOKIAJI0B U COOOIIEHUN MPUBEICHBI B
[Ipunoxenuu 2.

IInucbMeHHOe 3a1aHHE
(®opmupyemblie komnereHuuu: YK-1)

CryneHTty npeuiaraercsi BHIIOJIHUTh TPH 3aJlaHus — pa3paboTaTh KPOCCBOP/, TECTOBOE 3aJaHHE
Ha YCTAHOBJIEHUE COOTBETCTBUS U CTPYKTYpPHO-JIOTUYECKYIO CXEMY WJIM CPAaBHUTEIbHYIO TaOIHILY IO
TEOPETUYECKOMY MaTepHally U3 TPeX pa3zeiioB Kypca BbICIIEH MaTeMaTHKH B KaXK0M CEMECTpE.

Pabora mo cocraBieHUIO KpoccBOpla TpeOyeT OT CTyIeHTa BIIAJCHHS MaTepHajioM, YMEHHS
KOHIIEHTPUPOBATh CBOU MBICIU U TMOKOCTb yMa.

CocraBiieHre KpOCCBOPJIOB pacCCMAaTPUBAETCS KaK BUJ BHEAYTUTOPHOM CaMOCTOSTENIbHOM paboThI
U TpeOyeT OT CTYJIEHTOB HE TOJIBKO TEX K€ KaueCTB, YTO HEOOXOAUMBI IIPH pa3rablBaHUN KPOCCBOPJIOB,
HO ¥ YMEHHS CUCTEMaTH3UPOBATh WH(POPMAIIHIO.

CocraBieHue TeCTOB Ha COOTBETCTBUE U ATAJOHOB OTBETOB K HUM — 3TO BUJ CaMOCTOSTEIIbHON
paboTHl CTyAEHTa MO 3aKPEIUICHUIO M3y4eHHOW mH(popmanuu nyrem e€ muddepenumanuu. CtyneHt
JIOJDKEH COCTaBUTh KaK CaMM TECThI, TaK M 3TAJIOHbI OTBETOB K HUM.

CocraBnenue rpagojoru4eckoi CTPyKTyphl — 3TO OY€Hb MPOJYKTUBHBIN BUJl CAaMOCTOSATEIbHON
paboThl CTyAEHTa MO CHUCTEeMaTU3alluk WH(pOpMAallMM B paMKaX JIOTUYECKOM CXEeMbl C HarJsiJHBIM
rpapudyeckum e€ wu3zoOpaxkeHueMm. ['padonoruueckas CTpyKTypa Kak CHOCOO CHCTeMaTH3alluu
UH(OPMALINK SPKO U HATJISIHO MpecTaBIseT e€ cogepkanue. Pabora rmo co3aHuio 1axxe caMbIX IPOCTHIX
JIOTHYECKUX CTPYKTYP CIIOCOOCTBYET Pa3BUTHUIO Y CTYJEHTOB MPUEMOB CUCTEMHOI'O aHAJIN3a, BBIJCIICHUS
OOIIMX 3JIEMEHTOB M (DPUKCUPOBAHMS JIONOJHUTENbHBIX, YMEHUsI aOCTparupoBaThCsi OT HUX B HY)KHOM
cutyauuu. B omimume ot npyrux crnocoboB rpaduyeckoro oroOpakeHus HHPopMmaruu (Tadnui,
PHCYHKOB, cXeM) rpadoyiorndyeckas CTpyKTypa JejaeT YHop Ha JIOTMYECKYIO CBSI3b JJIEMEHTOB MEXKIY
co0oi, rpaduka BBHICTYMAET B POJIM CPEACTBA BhIpakeHUs (HarasgHocTH). CocTaBiieHue CpaBHUTEIHHON
TaOIUIBI IO T€ME — 3TO BMJl CaMOCTOSATENIHOW paboThl CTyAE€HTa MO CHUCTEMaTH3alMu OO0BEMHOMN
uH(pOopMali, KOTopast cBOAUTCS (0000111aeTcs) B paMku Tadiuiibl. @opMHUPOBaHUE CTPYKTYpPBI TAOJIULIBI
OTpakaeT CKJIOHHOCTb CTYAECHTa K CHUCTEMAaTH3alUMd MaTepuajla U pa3BUBAET €ro yMEHHUs IO
CTpYKTypupoBaHuio uHpopmanuu. KpatkocTs u3noxeHuss HHPOpMAIMKU XapaKTepU3yeT CIOCOOHOCTh K
e cepThiBaHMIO. Kaxkoe mMUCbMEHHOE 3a/laHUe OLIEHUBAaeTcs Mo NATHOAmIbHON mkane. [Ipu sTom
KaXKJ0€ 3aJJaHUE JIOJDKHO BBIMIOJIHATHCSA B paMKax OAHOM Tembl pazzaena. CTyOeHTY MpeloCTaBIseTCs
cB00O/1a BEIOOpA TPEX TEM U3 Pa3HBIX Pa3/IeIoB I BHITOJHEHHS TPEX Pa3IMYHbIX TUCbMEHHBIX 331aHUH.

Tematuka Tem, TpeOOBaHUS K COCTABJIEHHIO KPOCCBOPHA, IpadoIOrHUYecKO CTPYKTYpHI,
TECTOBOI'O 33JJaHUS HA COOTBETCTBUS U KPUTEPUU OLIEHUBAHNUS 3ajaHus NpuBeeHbl B [Ipunoxenun 3.

IIpakTnyeckoe 3ajaHue
(®opmupyembie komrereHunn: YK-1)

[IpakTnueckoe 3asanue — ogHa U3 (OPM MPOBEPKU U OLIEHKH YCBOCHHBIX 3HAHUM, MOIYYEHUS
UHPOPMALIUK O XapaKTepe MMO3HABaTEeIbHON JESITEIbHOCTH, YPOBHE CaMOCTOATENBHOCTH U aKTUBHOCTH
oOyyJaronuxcsi B y4eOHOM mporecce, 00 3¢hdexkTuBHOCTH METONOB, (GOpM U CIOCOOOB yueOHOI
ACATCIIbHOCTH.



[enb mpakTUUECKOTO 3a/IaHus - YIi1yOJIeHrne U 3aKperieHne TEOPETUUECKUX 3HAHUM, TOTy4eHHbIX
CTYJCHTAMH BO BpeMs JIEKIIMOHHBIX W TMPAKTUYECKUX 3aHSATHH; BBIPAOOTKA y CTYIEHTOB HABHIKOB
CaMOCTOSITENILHOTO ~ NMPUMEHEHUS TEOpPUM, NPUBJICUCHHs] JOMOJIHUTEIbHBIX JaHHBIX, aHajau3a
IIPAKTUYECKHUX TAHHBIX, OLIEHKH U NIPOBEPKU MPAaBUIBLHOCTU PELICHUS; 3aKPEIJIEHHE HAaBBIKOB pacyeTa ¢
MPUMEHEHHUEM BbIUMCIUTEIbHOM TEXHUKH, IPUBJICUEHUS CIPABOYHO-pePepaTUBHOMN TUTEPATYPHI.

BoinosnHeHne MpakTU4ECKOro 3aJjaHusl HAllpaBJIEHO HA NPUBUTUE HABBIKOB CaMOCTOSATEIbHOMN
paboThl ¢ yueOHOI U HAyYHOH JUTEepaTypOol, BEIPAOOTKY aHAIMTUUYECKOTO0 MBINUICHUS MIPU U3yYEHUU U
pEILLIEHNH IOCTABIEHHBIX BOIIPOCOB U 33/a4.

Copep:xaHue MPaKTUYECKUX 3aJJaHUI, KpUTEPUU OLICHUBaHUs NpuBeAeHbl B [Ipuoxenun 4.

6.3.2. Tunosvle KOHMPOIBLHBIE 3A0AHUSL UTU UHBLE MANEPUATLL
Ha dmane nPoMeHCymo4HoOU ammecmayuu
(D®opmupyembie komrieTeHun: YK-1)

[TpomesxyTouHasi aTTecTanys Mo AUCHUILIUHE TPOBOAUTCS B (hopMe 3a4eTa B BUAE BBITOTHEHUS
TECTUPOBAHUS U/UIIU UTOTOBOU paboTHI - cM. [Ipunoxkenue 5.

Wtorosele 3amaHusi pa3padaTbIBAalOTCA 110 OCHOBHBIM BOIPOCAM TEOPETHYECKOr0 MaTepuana u
MO3BOJISIFOT OCYILECTBIIATH POMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOCHMS MaTepHaa.

[Ipy mnpoBeeHHM NPOMEXKYTOUHOW aTTECTallMM CTYAEHTOB 10 JucHUIUIMHE «Bpicias
MaTeMaTHhKay MOTYT (POPMHUPOBATHCS BAPUAHTHI TECTOB, OTHOCAIINXCA KO BCEM TeMaM JUCIUILINHBI.

IIpuMepHBIii epeyeHpb BOIIPOCOB K 3a4eTy 110 IUCUMILINHE «BbIciias MaTeMaTnka

Paznen 1. JIuneiinas anreOpa u aHanUTHYECKas TEOMETPHS

1. Onpenenurenu BTOPOro U TPETHETO MOPSAJIKOB U UX BblunciaeHue. (31-2)

2. Onpenenutens n-ro nopsaka. CeoicTBa onpenenuTeneit n-ro nopsaka. (31-2)

3. Marpuua u ee Bujbl. JleiicTBUs HaJl MaTpULIaMHU.

4. DKOHOMHYECKHUH cMBbICI MaTpHIbl. HaxokaeHne MaTpuIlbl MOJIHBIX 3aTpat, 00beMa PO yKIHH

MpUpoCcTa 00beMa MPOU3BOCTBA, BEIPYUKH OT Ipogax (31-2).

5. MuHop u anreOpandeckoe JIONOJIHEHUE ieMeHTa Marpuibl. O0paTHas matpuna. [IpaBuio
OTBICKaHUs1 00paTHOM MaTpuilbl (31-2).

6. OcHOBHasg W pacIIMpeHHas MAaTpHUIbl CHCTEMbl JMHEMHBIX YPaBHEHUH. OJIEMEHTapHbIE
npeoOpazoBaHus MaTpulbl. MaTpuiia, SKBUBaJIeHTHast TaHHOM (31-2).

7. Cucrema n JIMHEHHBIX ypaBHEHMM ¢ n HemsBecTHbIMH. IIpaBmiio Kpamepa m maTpuuHbii
CIOCOOBI HAX0XK/IEHUS PELICHUS] CUCTEMBbI IUHEHHBIX ypaBHEHUH. (31-2)

8. Cucrema m JMHEHWHBIX ypaBHEHMH ¢ n Heu3BecTHbIMU. Meron ['aycca pemeHus cucrem
JUHENHBIX ypaBHeHUH (31-2).

9. Pemienue 3aau MexoTpacieBoro 6ajaHca ¢ MOMOLIbIO CUCTEM JIMHEHHBIX ypaBHeHHH (31-1)

10. Pemenue 3a1au pacnpeneneHus: peCypcoB C MOMOIIBI0 CUCTEM JIMHEWHBIX ypaBHeHui (31-1)

11. T'eomerpuueckne BEKTOpbl M MX BHUABL. JIMHEWHBIE omepanuu HaJ TIE€OMETPUUECKUMU
BekTopamu (yk-1, 31-2).

12. Koopaunatel BekTopa. JlnumHa BekTopa. OpT BekTopa. YTron MeXAy BEKTOPAMH.
Hamnpapnsromue kocuHychl Bektopa (31-2).

13. JlunHeiiHble omepanyu HaJ BEKTOpaMHM B KoopAuHaTHOW ¢(opme. CBoiicTBa JIMHEHHBIX
ornepanuii HaJ BekTopamu. (31-2).

14. VYcnoBue KOJIIMHEAPHOCTH BEKTOPOB B KoopauHaTtHOM ¢(opme. CocTaBieHue TabmHIl
00OMEHHBIX KypcoB BaitoT. (31-2).

15. CkansgpHoe npou3BeeHUE IBYX BEKTOpPOB. CBOMCTBA CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB.
Haxoxzaenue BekTopa CyMMapHOIO pacxojia ChIpbsl, BPEMEHHBIX 3aTpaT M CTOMMOCTH MPOIYKIUH C
MIOMOUIBIO CKAJSIPHOIO IPOM3BENEHUS BEKTOPOB pPacxXoja ChIpbs, BEKTOpa acCOPTUMEHTa M ILIEHOBOI'O
BekTopa (31-2, V1-2).

16. Ilonarue n-mepHoro Bekropa. JlnmmHa n-mepHoro Bekropa. CBOMCTBa JUIMHBI N-MEPHOIO
BekTopa. [Ipumepsl n-MepHBIX BEKTOPOB B 9KOHOMHUKE (31-2).

17. CxansipHO€ NPOU3BEAECHUE N-MEPHBIX BEKTOPOB U €70 IPUMEHEHUE B SKOHOMHUKE (Ha IpUMEPE
HaXOKJICHUS WHJIEKCa IIeH 1 uHIekca nHsun). (31-2).



18. Jluneiinas koMOWHANMsI BEKTOPOB. JIWHEWHas 3aBUCHUMOCTb W JIMHEHHAas HE3aBUCUMOCTH
BEeKTOpoB. (CBOICTBA JIMHEHHO 3aBUCUMOW W JIMHEHHO HE3aBUCUMOW CUCTEMBI BEKTOpPOB. JInHeliHas
3aBHCHUMOCTh BEKTOPOB B OpraHM3allMOHHO-YIPABICHUECKHUX 3a/ladax (Ha TMpUMEpe HCCIeA0BaHUs
BEKTOPOB 3apaboTHOI myaTel paboTHUKOB) (31-2).

19. YpaBuenue 1uHUM npeaoxkenus. JInnelinas Moaenp u3aepxkek. (31-2).

20. Ilpsimast u criocoObl ee 3afaHus. B3anMHOe pacnojoxeHue npsMbix. HaxoxaeHue Touku
PBIHOYHOTO paBHOBecHs. (31-2).

21. AHanu3 B3aUMHOIO  pACHOJIOKEHUS MPSAMBIX IpPU  PEIIEHUHM OpraHU3alUOHHO-
yIpaBiIeHUYECKUX 3a7ad (Ha MpUMEpe HUCCIENOBAHMS CIpOca U MPEUIOKEHUS, HAXO0XKJIECHUS TOYKU
paBHOBECHS, [IPU TPOBEICHUH OLIEHKH BapHAHTOB TEXHOJIOTHYECKUX mporeccoB (31-2)

22. IInockocTh U ciocoOsI ee 3amanus (31-2).

Pa3nen 2. Beenenue B MaTeMaTHYECKUI aHAIU3

23. YucnoBble MHOKECTBA U ONl€paliui HaJl HUMU. YnciaoBble mpoMexxyTKu (31-2).

24. TlocrosnHas BenuuuHa. llepemenHas Benmuuuna. IloHstue ¢GyHkiuu. [Ipons3BoacTBEeHHBIC
¢ynkuuu. (31-2).

25. Crioco0Owl 3aanus GYHKIMH: aHATUTHYECKUA, TAaOIUYHbIHN, rpaduueckuid, ciioBecHbIH. (31-2)

26.0cHoBHBIE cBoOiicTBa (yHKIMHA. MOHOTOHHOCTh (DYHKIMH CIpOCa M TMPEUIOKEHUs, KPUBOU
MIPOU3BOJICTBEHHBIX BO3MOXHOCTEH. (31-2)

27. Knaccubpukamuss odneMeHTapHbIX (yHKmmidi u  wux rpaduku. IlokazarenbHble U
norapudmuueckre GyHKIUU B GUHAHCOBBIX BhluKcIeHHUIX DyHKIUSA HapalleHHoro KanuTana. (31-2).

28. Yucnoas mocienoBaTeabHOCTh. [Ipenen uuciaoBoil mocnegoBaTesibHOCTA. CXoasiuecs u
pacxXoAsIIuecss YHUCIOBbIE TMOCIEAOBATEIbHOCTU. ['eoMeTpuuecKUid CMBICH TIpefena YHUCIOBOU
nocienoBareabHocTH (31-2).

29. Ilpenen ¢yHKIMU B OECKOHEUHOCTH. [ eoMmeTpuueckuii cmbIci mpegena (QyHKUIUUA B
O6eckoneunoctu (31-2).

30. Ilpenen dyukuu B Touke. ['eomerpuueckuii cMbich npenena GpyHKuu B Touke (31-2).

31. beckoHeuHo mainasi BenuuuHA. CBsI3b OECKOHEYHO MajbIX BEIMUYMH C IpefesnaMu QyHKIUM.
CaoiicTBa 6ecKkOHEYHO ManbIX BenuynH(31-2).

32. beckoneyno 6ompinas BenuuuHa. CBOMCTBA 0€CKOHEUHO OOJBIINX BEeTUYHH. CBS3b MEXKIY
0eCKOHEYHO MabIMU M 0€CKOHEYHO O0MbIIMMU BennuuHamu (31-2).

33. OcHoBHBIE TeOpeMBI 0 Tipesenax. [Ipusnaku cymectBoBanus npezaena (31-2).

34. 3ameuarenpHble npenensl. @opmyna HEMPEPHIBHOTO HAYMCIIEHUS TPOLEHTOB (31-2).

35. JlBa ompeneneHuss HENPEPHIBHOCTH (QYHKIUU B Touke. TOUYKM pa3pbiBa MEPBOTO U BTOPOTO
pona. Touka yctpanumoro paspbiBa. CBoiicTBa (pyHKIMI, HEIPEPBIBHBIX B TOYKE. ACUMIITOTHI I'paduka
¢yukuu. (31-2).

36. HempepsiBHOCTh (yHKIMH Ha mnpomexyTtke. KycouHo-nenpepbiBHble ¢yHkuun B CVP
ananmse. (31-2).

38. CaoiicTBa (hyHKIMIA, HETIPephIBHBIX Ha oTpe3ke (31-2).

Tema 3. MatemaTnueckuil aHanu3

39. Ilpupamenne aprymenta. [Ipupamenue dbyuakmuu. OnpeneneHue mpousBomHou. (31- 2).
Huddepenuupyemass (QyHKIUS B TOUKE M Ha MPOMEXyTKe. ['eomeTpuueckuii, MeXaHWYEeCKHd U
SKOHOMMYECKUN CMBICIIBI TPOU3BOIHOM. (31-2).

40. IIpousBoaHbIEe B SKOHOMHUKE (HAXOXJIEHUE MPEICNbHBIX U3JEPKEK, MPeAeTbHON BBIPYUKH,
npeenbHON TPpUOBLTH, MPOU3BOAUTEIBHOCTH Tpyaa U T.1.) (31-2).

41. 3aBUCUMOCTh MEXJy HENpephIBHOCTBIO (YHKIMU U aupdepeHiupyeMocTbo. [nagkas u
KyCOYHO-TJIaiKast GyHKIUHU Ha mpoMexyTke (31-2).

42. Cxema BBIYMCIICHUS IPon3BOIHONU. OcHOBHBIE NpaBuia quddepeniupoBanus (31-2).

43. IlponzBoanas cinoxxHot pyHkuuu. [IponsBoanas oOparHoit ¢pyukuu. [IponsBoiHas HesIBHOM
¢ynkuuu. [IponsBoanble BhICIINX NOPSAAKOB (31-2).

44. Jlorapudmuueckass mpousBomHas. [loHsTHE 5>MacTUYHOCTH (YHKIHMH W €€ CBsI3b C
aorapudpmuueckum nuddepenippoanuem (31-2).

45. OcHoBHBIE TeopeMbl nuddepeHmanpsHoro ucuncienus: teopema depma, Teopema Posrs,
teopema Jlarpamka. ['eomerpuueckie CMBICIIBI OCHOBHBIX TeopeM auddepeHianbHoro ucunciaenus (31-
2).

46. IIpaBuno Jlonurans (31-2).



47. JlocratouHoe ycioBHe Bo3pacTaHusi GyHKIHH. JlocTaTouHOE ycioBUEe yObIBaHUS (PYHKITUU.
Heo6xoaumoe ycnoBre MOHOTOHHOCTH. (31-2).

48. Touku ’rcTpemMyma QYHKIMH — TOYKM MakKCMMyMa W MUHHMyMa QyHKiuu. HeoOxomumoe
ycioBue 3kcrpemyMa. Kpurtmueckas touka. IlepBoe pocraroyHoe ycioBue 3KCTpemyMa. Bropoe
JIOCTaTOYHOE YCJIOBHE dKCcTpeMyMa. Cxema ucciieoBaHus (PyHKIUU Ha IKCTpemMyM. (31-2)

49. 3ajaya MaKCUMH3AIIMH J10X0/1a M €€ pelIeHne cpeacTBaMu audHepeHInalIbHOTr0 UCUNCIICHUS
(31-2).

50. IIpakTruueckue 3agaun ontuMuzanuu (31-2).

51. lnddepennuan u ero npuMeHEHUE B TPUOJIMKEHHBIX BeIYUCICHUAX (31-2).

52. HauGonpmee ¥ HauWMeHbIIEe 3HAa4eHUs (QYHKIMH Ha oOTpe3ke. (Cxema OTBICKaHHS
HanOOJIBIIIET0 U HAUMEHBIIIETO 3HAYeHUS (YHKIMK Ha oTpe3ke (31-2).

53. O6mas cxema uccieoBaHus QyHKIUH 1 TOCTpoeHUs ux rpapukos (31-2).

54. OyHKIIMK HECKOJBKHX NepeMeHHbIX. [IponsBoacTBennas ¢pynkius Kooba-/lyrmaca. (31-2).

55. YacTHble IPOU3BOIHBIE U UX HAXOXKJEHUE. HAXOXKJIEHUE IPUOBLIN OT MPOU3BOACTBA Pa3HbIX
BUJIOB Tipoykiuu (31-2)

56. [IpousBoaHas O HAMpaBIEHUIO U rpaaueHT (31-2).

Haxoxpaenue npuObUn OT NPOU3BOACTBA Pa3HBIX BUAOB MPOAYKIHMH, Makcumuzanus npuObLTU
IIPOU3BOJICTBA OJJHOPOIHOM MPOTYKIIHH.

57. Meton HamMmenblnx kBajparoB. [Ipumenenne MHK s ananuza skcneprMeEHTaTIbHBIX
naHHbIX (31-2).

58. IlepBooOpa3Has. Heonmpenenennslii uHTErpai u ero crpoeHue. (31-2).

59. OcHOBHBIE CBOMCTBA HEOMpeneIeHHOTO nHTerpana (31-2).

60. Tabnua narerpanos (31-2).

61. Meroab! uarerpupoBanus (31-2).

62. OnpeneneHHbli HHTETPa, ero reoMeTpudeckuit cmbici. (31-2)

63. OmnpeiesieHHBIN UHTETPaAJl, €r0 MEXAaHUYECKUN U IKOHOMUYECKU cMbIci (31-2).

64. CoiicTBa onpeneneHHoro uarerpana (31-2).

65. ®opmyna Hetorona — Jleit6uumna (31-2).

66. 3amMeHa epeMeHHOM B onpenieieHHoM uHTerpaie (31-2).

67. Ilnomans kpuBoJauHeitHoO! Tpanenuu (31-2).

68. Haxoxxnenue miuomazaeii miockux obnacrei (31-2)

69. [IpumeHeHne UHTETPATLHOTO UCUUCIICHUS TIPH PEIIEHUU OpraHU3allMOHHO-YIIPaBIEHYECKUX
3aja4 (HaxoxaeHue pyHKIUM n3epxek, noTpediaeHus, npeaeabHoi npuosy u T.1.) (31-2).

70. 3amaya HaXOXAECHUS BBIUTPBHIIIA ISl TOTPEOUTENS M MOCTABIIMKA MO MU3BECTHBIM 3aKOHAM
cipoca u npeanoxenus (31-2).

6.4. MeToan4yeckue MaTepuaJibl, ONpeAe/s0IMe NpoueIypbl OeHUBAHUA 3HAHU, YMEHHI,
HABBIKOB M (MJ1H) ONBITA AeATEJbHOCTH, XapaKTepu3ylouye 3Tanbl GopMUPOBaHUS KOMIIETEeHIU

[Iponetypa orieHHBaHuUs 3HAHUH, YMEHUH, HABBIKOB U (MJIM) OTIBITA AEATEIbHOCTU 00Y4arOLINXCS
o JUCUUIUIMHE «Bpiciias MaTemMaTHKa» OCHOBaHA Ha MCMOib30BaHUM llonokeHus o OaibHON M
PEUTHHIOBOM CUCTEMAX OLIEHUBAHMUS, IPUHATON B MHCTUTYTE, M TEXHOJOTNYECKONW KapThl JUCIIUIINHBL.

Ne i/ Iloka3zaTen oeHMBAHUSA IMIkana
OLlCHUBAHNS
Texkymuii KOHTPOJIb
[Tocemenue u padboTa Ha JEKIUOHHBIX U MPAKTUYECKUX 3aHATHUSAX 0-35
1 (cobecenoBanme, KOHTPOJIbHAS pabOTa, KPYTIBIA CTOM U IUCKYCCHUS)

2 [ITuceMennoe 3amanue (pedepar) 0-25
3 |IIpaxkTuueckoe 3amaHue (Keic) 0-50

Umoco mexywiuii konmpoab 75

IIpomMeskyTOUHASI AaTTECTALUS

4 |I/ITOFOBaH pabota 25

HUmoeo npomesicymounas ammecmayus 25

HUTOI'O nmo jucumMnjinHe 100

MaxkcuMalibHOE KOJIMYECTBO 0ayuioB o aucruruinie — 100.
MaxkcruMaabHOE KOJHYECTBO OAJIIOB IO pe3y/IbTaTaM TEKYIIEero KOHTPOJIS — 75.
MaxkcuMabHOE KOJIMYECTBO 0AJUIOB HA dK3aMeHe — 25.



VYpoBeHb MOATOTOBJIEHHOCTH  OOYYalOLIErocsi COOTBETCTBYET TPEXYPOBHEBOM  OLIEHKE
KOMIIETEHIIM B 3aBUCHMOCTH OT HAaOPaHHOTO KOJIMYECTBA OAJUIOB 1O TUCIHUILIHHE.
YpoBeHL OBJIAJIeHUS
IIoporossrit IIponBUHYTHIN IIpeBocxoaHbIH
YPOBEHb YPOBEHb YPOBEHb
Ha0pannbie
P 50-69 70-85 86-100
0aJ11b1

[IIkana NTOrOBBIX OLIEHOK YCIIEBAEMOCTH 110 IUCUUIUIMHE «BbICIIas MaTeMaTHKa» COOTBETCTBYET
[Tonoxenuto o 6aTbHON U PEUTHHIOBOM CHCTEMaxX OLIGHUBAHMS U OTPa)keHa B TEXHOJIOTMUYECKOU KapTe

JUCHUITIINHBI.

3auér
KoanuecTBo 0a1710B Onenka
50-100 3aYTEHO
0-49 HE 3a4YTEHO
DK3aMeH
KoangecTBo 0a/1710B Onenka
86-100 OTJINYHO
70-85 XOPOIIIO
50-69 YIIOBJIETBOPUTEIBHO
0-49 HEY/I0BJIETBOPUTEIHHO

7. HEPEYEHb OCHOBHOM M JJONOJHUTEJBLHON YUYEBHOW JINTEPATYPHI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCIHUATIIIAHBI

OcHoenas tumepamypa:

1. banmun, K. B. Bricmas maremaruka: yueOnuk: [16+] / K. B. bangun, B. H. bamnsikos,
A. B. Pykocyes; nox oour. pea. K. B. bannuna. — 3-e usa., ctep. — Mocksa: ®JIMHTA, 2021. — 360 c.:
Tabn., rpad., cxeM. — Pexxum noctyma: https://biblioclub.ru/index.php?page=book&id=79497

2. bangun,

K. B. Kparkunii xypc

BBICIIEH MaTeMaTUKMH:

yuebnuk / K. B. banaus,

E. JI. Makpunenko, A. B. Pykocyes; mog o6mr. pea. K. B. bannuna. — 5-e uzn. — Mocksa: Jlamikos u K°,

2021. 510

C..

Tabn., rpad. —

ui.,

(Yuebuble wu3manust Juig  OakanaaBpOB).

nmoctymna: https://biblioclub.ru/index.php?page=book&id=684195

3. Kykosckas T. B., Monokanosa E. A., YpycoB A. U. Briciias marematuka B nmpumMepax H
3amayax: ydyeOHOe DJIEKTPOHHOE u3JaHue [DNeKTpOHHBIM pecypc]:yuebHoe mocobue. - TamOoB:
TamboBckuii rocynapcrBeHHbIld TexHudeckuili yausepcuret (TI'TY), 2018. - 161 c. — Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=570339

Lononnumenvnas aumepamypa:

1. BeperennukoB B. H. MHoxecTBa.

DeMEHTHI

JTUHEIHON anreOpbl

Pexxum

[DnexkTpoHHBII

pecypc]:yuebHoe mocobme. - MockBa, bepnun: {upexr-Menua, 2018. - 171 c. — Pexum nocryna:
https://biblioclub.ru/index.php?page=book &id=494034

2. XamupymwmsH P. ., T'ymusn b. L. Maremaruka:
- Mocksa:

pecypc]:yaeOHuK.

YHuBepcurer

Cuneprusa, 2019. - 720

https://biblioclub.ru/index.php?page=book&id=571501

C.

0a30BbIil  KypC [DJEKTPOHHBIN
— Pexum pocrymna:



8. IEPEYEHH PECYPCOB HH®OPMAIIMOHHO- TEJTEKOMMYHUKAIIMOHHOM
CETH "UHTEPHET", HEOBXOJUMBbIX VI OCBOEHUA JUCHUIIJINHBI

Huppopmayuonnvie pecypcol 0bpazosamenbHOU Opeanu3ayuu.
. http://www_.sibit.sano.ru/ - opunmanbHeIi caiiT 00pa30BaTENbHON OPraHU3AIIH.
. http://do.sano.ru - cucrema nucranmuonHoro ooydenust Moodle (CIO Moodle).
. http://www.gov/ru - ®enepanbHble OpraHbl BIacTH.
. http://www ksrf.ru - Caiit Koncturynuonnoro Cyna Poccuiickoit @enepanuu.
. http://www. vsrt.ru - Caiit BepxoBnoro Cyna P®.
. http://mpesunent.pd - Cait [Ipesunenta Poccutickoit @enepammm.
. http://www.duma.gov.ru - Caiit 'ocynapcrennoit JJymsr @enepansaoro Codpanus PO.
. http://www.government.ru - Caiit IIpaButensctBa Poccuiickoii @enepannu.

9. http://www.gov.ru/main/regions/regioni-44.html - Caiit cyobextoB Poccuiickoit denepanum.

10. http://www.garant.ru/ - CripaBouHasi mpaBoBasi cuctema «["apanT.

11. http://www.ach.gov.ru - Cuérnas nanara Poccuiickoit ®enepanuu.

12. http://rostrud.ru - @enepanbHas ciyx0a 1o TPyAy U 3aHATOCTH.

13. http://www kadrovik.ru - HaniionanbHbIi CO103 KaJpOBUKOB.

14. http://www.ilo.org - MexnyHapoHas opranuzanus Tpyaa.

15. http://www.hr-portal.ru - Coobmiectso HR- Mmenemkepos.

16. http://www.inpravo.ru/ - [IpaBoBoii mopTtai.

17. http://www.all-pravo.ru/ - Bompockl IpaBoBOro peryivpoBaHHUs HacjlelOBaHUs, dapeHus,
HOXKU3HEHHOM PEHTHI.

18. http://lib.perm.ru - 3JIEKTpOHHAsE OMOJMOTEKA MO PaA3IWYHBIM OTpaciIsAM WH()OPMATUKH WU
UH(POPMALMOHHBIX TEXHOJIOTHH.

19. http://www.ci.ru - anexTpoHHas Bepcus razersl «Komnbrorep-UHbopm».

20. http://window.edu.ru/ - WHpopmanmonHas cucrema «EamHOE OKHO JocTyma K
00pa30BaTeNIbHbIM pecypcamy.

21. http://www.diss.rsl.ru/ - DnexkTponHas 6ubnuoreka qucceptaruii PI'b.

22. http://uisrussia.msu.ru/is4/main.jsp - VYHuUBepcuUTeTCKass HHGOPMAIMOHHAS CHCTEMa
POCCHA.

23. http://www.ebiblioteka.ru/ - 6a3sl qanHbIx East View.

24. http://grebennikon.ru/ - DnexkrponHas oubauoreka M3narensckoro noma «I' peOCHHUKOBY.

25. http://polpred.com/ - baza naHHBIX 5KOHOMUKH | MpPaBa.

26. http://www .tandfonline.com/ - Xypnaus! usgarensctB «Taylor & Francis».

27. http://oxfordjournals.org/ - XKypnans! uzgarensctBa OKCPOPACKOTO YHUBEPCUTETA.

28. http://www.portal.euromonitor.com/portal/server.pt - buznec-6a3za nanubsix Passport GMID.

29. http://www.cfin.ru/ - caiit «KopropaTUBHBII MEHEIPKMEHT».

30. http://infomanagement.ru/ - 3JIeKTpOHHAass OMOIMOTEKA KHUT M CTaTeH 10 MEHEHPKMEHTY.

31. http://menegerbook.net/ - 3neKTpoHHass OMOIMOTEKA KHUT 110 MEHEXKMEHTY.

32. http://www.aup.ru/ - aIMUHUCTPATUBHO-YIIPaBIEHYECKHI opTas.

33. http://ecsocman.edu.ru/ - ¢penepanbHbII 00pa30BaTeNbHBIN MOPTAT «DKOHOMHKA, COIIMOJIOTHUS,
MEHEIKMEHT.

34. http://www.mevriz.ru/ - caiiT )xypHasa «MenemxmMeHT B Poccun u 3a pyGexom».

35. http://www.stplan.ru/ - caiit «Ctparernueckoe ynpasieHHE U IIIAHUPOBAHUEY.

36. http://www.swot-analysis.ru/ - mporpammsl JJI CTpaT€rM4€CKOro INIAHUPOBAHMUS.

37. http://www.edu.ru - ®enepanpubiii moptan «Poccuiickoe oOpazoBaHue.

38. http://www.law.edu.ru - Poccuiickuii o0pa3oBaTesbHbINi TPaBOBON MOPTA.

39. http://www.openet.ru - Poccuiickuii mopTan OTKpBITOTO 00pa30BaHuUs.

40. http://www.auditorium.ru - MuadopmanmonHo-o0pa3oBaTenbHbld nopTan «l yMaHUTapHbIE
HayKH».

41. www.ucheba.com - O0pa3oBarenbHbIi TopTan «Y4Eday.

42. www.gpntb.ru - CalT rocynapCTBeHHOW MyOJWYHONW HAay4YHO-TEXHUYECKOW OUOIMOTEKH
Poccuu (I'TTHTB).

43. http://www.rsl.ru - Poccuiickas rocygapcTBeHHas OuOIMoTEKA.

44. http://www.rsl.ru - Poccuiickas rocynapcrBenHas o6uommoreka (ObiBiias um. B.U. Jleauna).
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45. http://www.nlr.ru - Poccuiickasi HarmoHalbHass OMOIHOTeKA.

46. http://www.km.ru - Dunuknonenus Kupunna u Medoaus.

47. http://www.rubricon.ru - Kpynueimmuii sSHIUKIONEUYecCKuid pecypc MuTepHeTa.

48. http://www.encyclopedia.ru - Mup sHIUKIIONETUH.

49. http://www.shpl.ru - ['ocynapcTBeHHas myOoIu4Has ncTopudeckas Oudimmorexa.

50. http://www.edic.ru - BonbIION SHIUKIONENIECKUN U UCTOPUUECKHUM CITIOBAPH OHJIAKH.
51. http://lib.ru - Dnekrponnas 6ubmuoreka Makcuma Morkosa.

52. https:// repec.org - MexayHapoaHAs Hay4Has pedepaTuBHas 0a3a JaHHBIX.

53. https://scholar.google.ru - mexxayHapoiHas HayyHas peepaTuBHas 06a3a JTaHHBIX.

54. https://www.openaire.eu - MeX1yHapoIHast HayyHast peepaTuBHAsA 6a3a JaHHBIX.

55. https://academic.microsoft.com - MexayHapoaHas HaydyHas pedepaTuBHas 0a3a TaHHBIX.

9. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IIO OCBOEHHIO
JUCHUIIJINHbI

B nporniecce n3ydyenus yueOHOM TUCHUIUTMHBL «BbICIIas MaTeMaTHKay CIIEAYeT:

1. OsnakomMuThbcst ¢ paboueil mporpamMmoil IUCUMIUIMHBL. PaGodas mporpamma COAEpKUT
HepeYeHb Pa3/IesIoB U TEM, KOTOPbIE HEOOXOAUMO U3YUUTh, IUIAHbI JEKIIMOHHBIX U CEMUHAPCKUX 3aHATHH,
BOIIPOCHI K TEKYIIEH U IPOMEKYTOUHON aTTeCTalluy, IEpeYeHb OCHOBHOM, IOTIOJIHUTENIbHON JINTEpaTyphl
U pecypcoB UH(POPMALIMOHHO-KOMMYHUKALMOHHOU ceTH «HTepHeT» U T.n.

2. O3HakOMHUTbCA C KaJCHIApHO-TEMATHYECKUM IUIAHOM  CaMOCTOATENbHOM  paboThl
o0yyJaronmxcs.

3. Ilocemarb TeopeTuyeckue (JEKLHMOHHBIE) U IpaKTHYECKHE (CEeMUHApCKUE) 3aHATUS,
nabopaTopHbIE paOOTHI.

4. Ilpu MOArOoTOBKE K NPAKTUYECKUM (CEMHHAPCKUM) 3aHATHUSIM, a TAaKKe NPHU BHIIOJHEHUU
CaMOCTOSITENIbHOW Pa0OTHI CIIEYeT HCIOIB30BaTh METOAMUECKUE YKA3aHUS IS 00 yJaIOIUXCSl.

VYuebHblil maH Kypca «Bpiciias MaTeMaTuka» MpearnosiaaraeT B OCHOBE U3yUEHHs JUCLUIUIMHBI
UCIIOJIb30BaTh JICKIMOHHBI MaTepual U OCHOBHbIE HCTOYHHMKHU JIMTEpAaTypbl, a B JIONOJHEHHE —
IIPAKTUYECKHE 3aHITHS.

Kpome TpaaunivoHHBIX JIEKIUNA U IPAKTUYECKUX 3aHATHH (IIepeueHb U 00beM KOTOPBIX YKa3aHbI)
resecooOpas3Ho B mpoliecce 00ydeHHs UCIOb30BaTh U aKTUBHbIE (DOPMBI 00yUEHHSL.

[IpumepHBIii nepedeHb akTUBHBIX (POpM 00ydEHHUS:

1) 6ecensl U AUCKYCCUU;

2) Kelchbl ¥ MPaKTUYECKUE CUTYAlINH;

3) MHIUBUAYaJIbHBIE TBOPUYECKHUE 3aJaHMS;

4) TBOpueCKHUE 3aJjaHusl B IpyImax;

5) npakTuueckue padoThl.

Ha nexmusx cTyneHTbl JOHKHBI OMYyYUTh CUCTEMAaTU3UPOBAHHBIA MaTepual 10 TEME 3aHSTHSL:
OCHOBHBIC MOHATUS M TOJOXKEHUs, KIAaCCU(UKALUU HM3ydaeMbIX SBJICHHH U MPOLECCOB, AITOPUTMBI U
METOJUKH OpraHU3alH JUCIUIUIMHBI U T. 1.

[IpakTHyeckre 3aHATHS NOpPEANoNaraloT Oosee JeTalbHYI0 NpOopabOoTKy TeMbl MO KaxJIoi
u3ydaeMoil mpoOieme, aHalIM3 TEOPETUYECKUX MU MPAKTHUYECKUX AacMeKTOB TUCHUIUIMHBL. Jjig 3TOrO
pa3paboTaHbl OIPOOHBIE BOMPOCHI, 00CYXk/1aeMble Ha CEMUHAPCKUX 3aHATHSX, IPAKTHUECKUE 3aJJaHUs,
TeMbl pedepaToB u TecThl. [Ip1 MOAroTOBKE K CEMMHAPCKUM 3aHATHSM CJIEyeT aKIIeHTUPOBAaTh BHUMaHUE
Ha 3HAYUTEIBHYIO YaCTh CAMOCTOATEIbHOM MPaKTUYECKONH pabOThI CTYAEHTOB.

Jlis Oosiee yCHEIIHOTO H3Y4YeHHs] Kypca IpenojiaBaTeiio CielyeT IOCTOSHHO OTChUIaTh
CTYJCHTOB K ydeOHMKaM, nepuoandeckoi mnedatd. OcBOeHHE BCEX pa3/eloB Kypca Ipeanojiaraet
NpUOOpeTeHNE CTyJEHTAaMH HAaBBIKOB CaMOCTOSITEIbHOTO aHajlh3a WHCTPYMEHTOB M MEXaHHU3MOB
JTUCLUIUIMHBL, yMEeHHe paboTaTh C HAyYHOU JIUTEPaTypOH.

OcHoBHass yd4eOHas JHuTEpaTypa, MpeACTaBICHHAsS ydYeOHMKAMH W YUEeOHBIMH TOCOOHSIMH,
OXBAaTBIBAET BCE pasleibl MporpaMmbl MO AUCHUIUIMHE «Bblcmas MaremaTtuka». OHa u3ydaercd
CTYJEHTaMH B IPOIECCE MOATOTOBKM K MPAKTHUECKUM 3aHATHUSAM, dK3aMeHy. JlonmoaHuTenpHas yuyeOHas
JAUTEepaTypa PEKOMEHAYeTCs JUIsl CaMOCTOSITeTbHOW paboThl MO MOATOTOBKE K CEMUHApCKUM U
PaKTUYECKUM 3aHATHSIM, IIPU HAITMUCAaHUU pedeparos.

IIpu u3yueHnun Kypca HapsiAy € OBJIAJIEHUEM CTYAEHTAMH TEOPETUUECKUMH IIOJIOKEHUSAMU Kypca
ylensercss BHUMaHUE MPUOOPETEHUIO NMPAKTHYECKUX HAaBBIKOB C TEM, YTOOBI OHM CMOIVIM YCIELIHO



10. COBPEMEHHBIE MNMPO®ECCHUOHAJIBHBIE
NH®OPMANUOHHBIE CITIPABOYHBIE CUCTEMbI

[Ipy mOATOTOBKE ¥ TMPOBEACHUM YYEOHBIX 3aHATHH 1O JUCHUIUIMHE CTYACHTAaMH |
IpenoAaBaTeNsiMU UCHOJB3YIOTCS CJEeNYIOUINe COBpeMEeHHbIe MpodeccuoHalbHble 0a3bl JAaHHBIX H
UH(OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI:

1. DnekTpoHHas OmOJMOTEYHass cucTeMa «YHHUBEPCUTETCKass OMOIMOTEKa OHJIAWHY» (IIOTOBOP
Ne 109-08/2021 Ha okazaHue YCIyr MO MPEAOCTABICHHUIO JOCTYMHA K AJICKTPOHHBIM H3IaHHUSIM 0a30BOM
komwtekiun  ObC  «YHuBepcuterckas OmOmmoreka onmaiiH» ot 01 cenrssops 2021 1.
(http://www.biblioclub.ru).

2. UnTerpupoBannas 6ubnuoreuno-uHpopmanronnas cuctema MPBUC64 (norosop Ne C 2-08 -
20 o0 mocTaBKe HAYyYHO-TEXHUYECKOH mpoayKiun — Cuctembl ABToMmaTu3zanuu bubnunorexk MPBUC64 — ot
19 aBrycra 2020 r., B cocTaB KOTOPO# BXOAUT ba3za qaHHBIX 2JIeKTpOHHOTO KaTanora ouonuoreku CUBUT
Web-UPBUC 64 (http://lib.sano.ru).

3. CnpaBouHo-npaBoBas cucreMa Koncynbrantllimtoc (momomHutensHoe cornamenne Nel k
norosopy Ne 11/01-09 ot 01.09.2009).

4. Dnexktponnas crnpaouyHas cucrema ['MC Omck.

BA3bl  JJAHHBIX n

11. MATEPUAJILHO-TEXHUYECKOE W TIPOTPAMMHOE OBECIIEYEHME,
HEOBXOJIMMOE JUISI OCYIIECTBJEHHUSI OBPA3OBATEJILHOI'O MPOLIECCA IO
TUCHMIIINHE

I[JI?I IMPOBCACHUA y‘~I€6HI>IX 3aHATHH 110 JUCHUIUIMHE HCIIOJIB3YIOTCA CICAYIOIUC MOMCIICHUS,
OCHAIlICHHBIC O60py,HOBaHI/IeM N TCXHUYCCKHUMU CPCACTBAMU 06yquH51:

HaumeHnoBaHue y4eOHBIX ayAUTOPHI U
MOMEILEHUN J1JI1 CAMOCTOSITENIbHON paboThI

OcHalieHHOCTh 000pPYJI0BAHUEM U TEXHUYECKUMHU
cpelcTBaMu OOyueHus

VYueOnass wmebenp (17 cronmoB, 42 cryma, mocka
MapkepHas, TpHUOyHa, CTONX H CTY] MPENoJaBaTes).
MynbTUMEANITHOE JIEMOHCTPAIMOHHOE O000pYJAOBaHUE
(mpoexTop, PKpaH, KOMIBIOTEP C BBIXOAOM B MIHTEpHET,
ayJIMOKOJOHKK - 2mT.). [Iporpammuoe obecrnieueHwue:
Microsoft Windows 8.1 (32) Professional Russian. ID

MyneTumMenuitnas yae6Has ayaurtopust Ne 102.
JUIsL TIPOBEACHUS 3aHATHM JIEKIIMOHHOTO THIIA,
3aHSATHH CEMHUHApPCKOro THUMa (MPaKTUYECKUX

3aHATUH), IPYIIOBBIX KOHCYJIbTaIHH,
UHAUBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEro
KOHTPOJISI, ~ IPOMEXYTOUHOM  aTTeCTallMH,

rOCyJIapCTBEHHOW UTOTOBOM aTTECTALINU

npoaykra 00261-80356- 95595-AA367 (kommepueckas
JMIEH3Us, WHOCTPaHHBIH HpPOM3BOJIUTENH); Microsoft
Office Standart 2007 Win32 Russian, Number License
42024141 OPEN 61960499ZZE0903 (xomMmepueckast
JUIEH3Ms, WHOCTPAaHHBIM Tmpou3BoAuTeNb); Adobe
Acrobat Reader, mmuensus freeware; Kaspersky
Endpoint Security - Russian Edition, numensus Ne 1356-
181109—064939—827—947 (xommepueckass JULEH3USA,
oteuecTBeHHbIN mnpousBoautens I[10); Skype, Bepcus
8.65 (cBoboanHo pacmpoctpansemoe 110, mHOCTpaHHBII
npousBoauTenb). ObecrneueH noctyn k cetu MHTepHET 1
B DJEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO
cpeny opraHu3aluu.

VYuebnas aymutopus Ne 201. ans mpoBeneHHs
3aHATAM  JIGKIIMOHHOTO  THIIA, 3aHITUH
CEMHUHAPCKOTO TUMA (TMPAKTUYECKUX 3aHSATHIN),
TPYIIOBBIX KOHCYJIbTAllMM, WHAWBUIYaTbHBIX
KOHCYJIbTAIIHH, TEKYILEro KOHTpOJI,
MIPOMEKYTOUHOMU aTTECTAlHH,
rOCyJIapCTBEHHOW UTOTOBOM aTTECTALIMU

VYyeOnass mebens (20 cronoB, 40 cTynabeB, AOCKa
MapkepHas, TpuOyHa, CTOJI W CTYJI TPErojaBaTess).
YueOHO-HaArIS AHbBIC mocoous. TemaTuueckue
WJUTFOCTPAIIH




Vuebnas aymuropus Ne 202. misi mpoBeIeHUS
3aHATHHI JICKIITUOHHOT'O THUIIA, 3aHSTUN
CEMHUHAPCKOT0 THMa (MPaKTUYECKUX 3aHSITHH ),
CPYIIOBBIX KOHCYJIbTAllUM, WHAWBUAYATbHBIX

VYyebOnass wmebens (17 cronoB, 34 cryma, mocka
MapKepHas, TpuOyHa, CTOJI W CTYJI TPErojaBaTess).

. Y4eOHO-HarIAHbIE nocoOusi. Temarnyeckue
KOHCYJIbTAIIHA, TEKYIIEeTO KOHTPOJIS,
. WJUTIOCTpAIUN
IPOMEKYTOUHOM aTTecTaluy,
rOCyJapCTBEHHON UTOTOBOM aTTeCTaIlluU
VYyebnas wmebenp (36 cromoB, 74 cTyna, Aocka

MynbsTumenuiiHas yaeOHas aymutopust Ne 210.
JUIs TIPOBEACHUS 3aHATUM JIEKIIMOHHOTO THUIIA,
3aHSATUM CEMHUHApPCKOro THUMa (MPaKTUYECKUX

3aHSTHIA), TPYMIOBBIX KOHCYJIbTAIlHH,
WHIUBUIYAIbHBIX ~KOHCYJbTAllUM, TEKYIIETO
KOHTPOJIS,  MPOMEXYTOUHOM  aTTeCTallWH,

rOCyJIapCTBEHHOW UTOTOBOM aTTECTALIMU

MapkepHas, TpUOyHa, CTOJ W CTYJ MPENOJaBaTENs).
MynbTUMEAMHHOE JAEMOHCTPALIMOHHOE O000pPYI0BaHUE
(mpoexTop, FKpaH, KOMIBIOTEP C BEIXOAOM B MIHTEpHET,
ayTMoOKOJIOHKH - Smit.) IlporpammHoe obecreueHue:
Microsoft Windows XP Professional Russian, Number

License: 42024141 OPEN  61960499ZZE(0903
(xomMmepueckas JIULICH3US, WHOCTPAaHHBIN
npou3BouTeNb); Microsoft Office Standart 2007 Win32
Russian, ¥ Number License 42024141 OPEN
61960499727E0903 (xomMmepueckas JIMLICH3HUS,
MHOCTpaHHBIH mnpousBoautenb); Consultant Plus -

Horosop 11/01-09 ot 01.09.2009 r. [lomn.cornamieHue
Nel (aBTomposonranus) (KoMmepueckas JHUIEH3HS,
OTEUECTBEHHBIH Mpou3BoauTens); Adobe Acrobat
Reader, JULEH3US freeware; (cBoOOIHO
pacnpoctpansemoe 110, nHOCTpaHHBIN MTPOU3BOIUTEID)
Kaspersky Endpoint Security - Russian Edition,
JIALIEH3USI Ne 1356-181109- 064939-827-947
(komMmepueckas JULIECH3US, OTEUECTBCHHBIN
npousBonutens [10); 2GIS, muuensus freeware
(cBobomHO pacmpoctpansiemoe [1O, oTedecTBEHHBIHN
npousBoauTenb). ObecrneueH nocTyn k cetu IHTepHET n
B DOJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa30BaTEIbHYIO
cpeny opraHu3aluu.

MynbsTumMenuiiHas ydeOHas aynutopust Ne 211.
JUIsL TIPOBEACHUS 3aHATHM JIGKIIMOHHOTO THIIA,
3aHSATHH CEMHMHApPCKOro THUMa (MPaKTUYECKUX

3aHSTHI), IPYIIIOBBIX KOHCYJIbTAIUH,
UHJUBUYAJIbHBIX KOHCYJbTAllUM, TEKYIIETO
KOHTpOJIA,  NPOMEXYTOYHOM  aTTECTallHH,

FOCYI[apCTBCHHOf/'I HWTOrOBOM aTTeCTaluu

VYuebnas wmebenb (27 cronoB, 54 cryna, MapkepHas
nocka, TpuOyHa, CTOJI U CTyd MpernojaBaTels).
MynbpTUMEANIHOE JEMOHCTpPAllMOHHOE O00O0pYAOBaHUE
(poekTop, PKpaH, KOMIBIOTEP € BEIXOJOM B UHTEpHeT,
ayaMoOKOJIOHKH - Smt.) IIporpammHoe oOecrneueHue:
Microsoft Windows XP Professional Russian, Number
License: 42024141 OPEN  61960499ZZE0903
(xoMMepUecKast TUIICH3HSA, WHOCTPaHHBIH
npousBoauTenb); Microsoft Office Standart 2007 Win32
Russian, ¥ Number License 42024141 OPEN
61960499Z72E0903 (xoMMepueckast JULEH3US,
MHOCTpaHHBIH mnpousBonutenb); Consultant Plus -
Horosop 11/01-09 ot 01.09.2009 r. [Jom.cornamieHue
Nel (aBTomposonramnus); (KoMMmepueckas JIHICH3US,
OTEYeCTBEHHBbII mpou3BoauTenb); Adobe  Acrobat
Reader, nunensus freeware; Kaspersky Endpoint
Security - Russian Edition, muuensust Ne 1356-181109-
064939-827-947 (komMMepueckas JUTIEH3HS,
oteuecTBeHHbIH mpousBoautens [10); 2GIS, nunen3us
freeware (cB0OOTHO pacrpocTpaHseMoe 10,
OTEUYECTBEHHBIN NPOU3BOANTENH). O0ecnedeH JOCTyI K
ceTu VHTEepHET M B 3IEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIUH.




Vuebnas aymuropus Ne 301. mist mpoBeneHus
3aHATHHI JICKIITUOHHOT'O THUIIA, 3aHSTUN
CEMUHAPCKOT0 THMa (MPaKTUYECKUX 3aHITHH ),
CPYIIOBBIX KOHCYJIbTAllUM, WHAWBUAYATbHBIX
KOHCYJIbTAILINH, TEKYIIETro KOHTPOJIS,
MIPOMEKYTOUYHOM aTTEeCTalNH,
roCyJ1IapCTBEHHOW UTOTOBOM aTTeCTaIluU

VYuebnas wmebens (15 cromoB, 30 cTynmseB, J0CKa,
TpuOyHa, CTOJX MW CTyln I[penojaaBarelns). Y4eOHo-
HaraHbIe nocoous. TemaTndyeckue LTIOCTpauH

VYueOnas aymutopust Ne 302. mis mpoBeaeHHUS

3aHATUA  JIEKUMOHHOTO  THUIIA 3aHATUN
CeMUHApCKOro THIa (11 aKTI/I‘-IeCKI:IX sansTHi) Vyebnas wmebenb (15 cromoB, 30 crynbeB, Ao0cka
p par ’[mapkepHas, TpuOyHa, CTOI W CTYyJd MpernoaaBaress).
TPYIIOBDIX KOHCYILTALUM, HHAIBHAYAIDHDIX o606 yarnamie nmocooust Temarnyeckue
KOHCYJIbTAIIHH, TEKYIEro KOHTPOJIS,
. WJUTIOCTpAIUN
IPOMEKYTOUHOM aTTecTaluy,
rOCyIapCTBEHHOW UTOTOBOM aTTECTALIMU
YueOnast aymutopuss Ne 303. mis mpoBeacHHS
3aHSATHA  JIEKIIMOHHOTO  THUIIA 3aHATUN
CEMHUHAPCKOro Tuma (I aKTI/I‘-IeCKI:IX 3aHATHI) Yuconas mebens (15 cronos, 30 crynbes, nocka
p par ’IMapkepHasi, TpuOyHa, CTON W CTyJd MpernojaBaTens).
FPYIIIOBBIX KOHCYILTAIUM, HHBUAYAIDHDIX o600 parnamie mocoous Temarnyeckue
KOHCYJIbTAIIHH, TEKYIIIEeTO KOHTPOJIS,
. WJUTIOCTpAIUN
IPOMEKYTOUHOM aTTecTaluy,

rOCyJIapCTBEHHOW UTOTOBOM aTTECTALIMU

MyneTumenuitnas yae6Has ayaurtopust Ne 304.
JUIS TIPOBEACHUS 3aHATUM JIEKIIMOHHOTO THUIIA,
3aHATUH CEMHUHAPCKOTO THMa (TPAKTHYECKUX

3aHATUH), IPYIIOBBIX KOHCYJIbTaIH,
UHAMBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEro
KOHTPOJISI, ~ IPOMEXYTOUHOM  aTTeCTallMH,

rOCYIapCTBEHHOW UTOTOBOM aTTECTALINU

VYyeOnas mebensb (22 crona, 44 cTyna, Jocka MapKepHas,
TpuOyHa, CTOJI u CTyI MPEnoaBaTesl).
MynbsTuMeauiiHoe o00opyaoBaHuEe (IIPOEKTOp, 3KpaH,
KOMIIBIOTEpP € BBIX0/10M B VIHTEpHET, KOJIOHKH - 2 IIT.).
VY4eOHO-HarIAJHbIE nocoous. Temarnueckue
wuntoctpanuu. [Iporpammuoe obecnieyenue: Microsoft
Windows 10 pgomamHss s ojgHOro s3eIka, ID
MPOJYKTA: 00327-30584-64564- AAOEM;
(xoMMepueckast JULEH3US, MHOCTPaHHBII
npousBoautenb) Microsoft Office Standart 2007 Win32
Russian,  Number License 42024141 OPEN
61960499Z7E0903 (xoMMepuecKkast JUIEH3US,
MHOCTpaHHBIH mpou3BoauTens); Consultant Plus
Horosop 11/01 -09 ot 01.09.2009 r. [Jon.cornamenue
Nel (aBrompononranus) (KomMMmepueckas JHUIEH3US,
oteuecTBeHHbIH npousBoautens 110); Adobe Acrobat
Reader, JIATIEH3US freeware (cB0OOTHO
pacnpoctpansiemoe [10, nHocTpaHHBIN TPOU3BOANUTEND );
Kaspersky Endpoint Security Russian Edition,
munen3us  Ne 1356-181109- 064939-827-947; 2GIS,
nmunensust freeware (cBo6oaHo pacmpoctpansemoe 10,
OTEUYECTBEHHBIN MPOU3BOAUTEND). O0ecnedyeH JoCTyn K
ceTd VHTepHET M B DSJEKTPOHHYIO WH(OPMAIMOHHO-
0o0pa30BaTeNbHyI0 Cpeay OpraHU3aIiy.




MynberumenuitHas yueOHas ayauropust Ne 312,
JUISl TIPOBEACHUS 3aHSATUM JIEKIIMOHHOTO THIIA,
3aHATUA CEMUHAPCKOro THUMa (MPaKTHYECKUX

3aHSTHI), IPYIIIOBBIX KOHCYJIbTALUH,
WHIVBUAYAJIBHBIX KOHCYJIbTALMM, TEKYIIErO
KOHTpOJIA,  NPOMEXKYTOYHOM  aTTECTALMH,

FOCYHapCTBeHHOﬁ HTOTOBOM aTTeCTallun

VYuebnas wmebenp (50 cromos, 100 crymbeB, Aocka
MapkepHas, TpuOyHa, CTOJI WM CTyJd MpernoiaBaTels);
MynbpTuMeauitHoe o0opyaoBaHue (TIPOEKTOP, 3KpaH,
KOMIIBIOTEp, KOJOHKH - 2 IIT.). Y4eOHO-HAarJIsIHbIE
nocobus. Temarnueckue wumocTpauuu. [Iporpammuoe
obecnieuenue: Microsoft Windows XP Professional
Russian, Number License: 42024141 OPEN
61960499Z72E0903 (xomMMepuecKkast JULEH3US,
WHOCTpaHHBIA  Tpou3BoamTeNb); Microsoft  Office
Standart 2007 Win32 Russian, Number License
42024141 OPEN 61960499Z7E0903 (xommepueckas
JTUIEH3Us, UHOCTPAaHHBIN npousBoautensb); Consultant
Plus - [Jorosop 11/01-09 ot 01.09.2009 .
Homn.cormamenne Nel (aBromposonramus); Adobe
Acrobat Reader, muuensus freeware; Kaspersky
Endpoint Security - Russian Edition, nuien3us
Neo 1356-181109-064939-827-947 (komMMepuecKas
JIMIIEH3Ms, OTeuecTBeHHbIH npou3BoauTensb [10); 2GIS,
munensus freeware (cBobogHO pacnpoctpansemoe 110,
OTEUYECTBEHHBIN Npou3BoAuTeNs). ObecnedeH JoCTym K
cetn VMHTEpHET W B JJCKTPOHHYIO HWH(OPMAIMOHHO-
00pa3oBaTeNnbHyI0 Cpeay OpraHU3aIuu.

VYueOHas aymuropus Ne 415. mist mpoBeneHUs
3aHATHU JICKUMOHHOT'O THUIIA, 3aHATHH
CEMHUHAPCKOTro THMa (MPaKTUYECKUX 3aHITHH),
TPYIIOBBIX KOHCYJbTAllUM, WHAWBHUIYATbHBIX
KOHCYJIbTAINH, TEKYIIETro KOHTPOJIA,
MIPOMEKYTOUYHOM aTTEeCTalNH,
roCyJapCTBEHHOI UTOTOBOM aTTecTaluu

VYyeOnas me6ens (15 cronos, 30 cTyn, ocka MapKepHas,
mkad, CTOJ U CTYJI IperoAaBaredisi). Y 4eOHO-HaTIIsTHbIC
nocodus. TemaTHueCKHE MILTIOCTPAITUH

JlaGopaTtopust MaTeMaTUYECKUX u
uHGOpMalMOHHBIX auciumIuH Ne 416. nns
NPOBEICHUST 3aHATUH CEMHHAPCKOTO  THIIA
(MpaKkTUYECKUX 3aHITHUA U  J1aOOpATOPHBIX
pabor), TPYIIIOBBIX KOHCYJIbTAIINH,
WHAUBUAYAIbHBIX KOHCYJIbTAIMHA, TEKYIIETro
KOHTPOJS,  TPOMEXYTOYHOH  aTTeCTaIlHH,
TOCYIapCTBEHHOW  WTOTOBOM  aTTECTAIlWH,
Hay4YHO- HCCIIEIOBATENIbCKON paboThI
00y4aroImuxcs, KypcOBOTO MNPOEKTHPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX paboT)

VYyebnas wmebens (11 cromoB, 22 cryna, Jocka
uHdopmanuoHHass - 2 mWT., mKad, CTON U CTyd
npenojasatens). IlepcoHanbHble KOMIBIOTEPBI IS
paboThl B AJIEKTPOHHOW 00pa3zoBaTeiabHON cpene C
BbixogoM B HMurepHer - 10 mT. JluneHnsuonHoe
IIporpaMMHOe OOeclieueHne, UCIoIb3yeMoe B y4eOHOM
nporiecce. YueOHO-HarsaHbIe mocoous. Temaruueckue
wimoctpanun. [IporpaMmMuoe obecrieuenue: Astralinux
Special Edition PVYCB.10015-01, JIuneH3noHHBII
norosop AO «HITIO PycbUTex» Ne PBT-14/1688-01-
BY3 (komMmepdeckas  JUIEH3HS, OTEYECTBEHHBIN
npousBoautens [10); Consultant Plus - Jorosop 11/01-
09 or 01.09.2009 r. J[Jlomn.cormamenue  Nel
(aBTOMpPOIOHTALINS ) (komMmepueckas JIMLICH3HS,
oteuecTBeHHbIN npousBoautens [10); OpenOffice 4.1.1,
nunensus freeware (cBo6oaHo pacnpoctpansemoe 10,
WHOCTpaHHBIA Tipou3BoauTenp); LibreOffice, mumensus

freeware (cBOoOOIHO pacrpocTpaHsemMoe IO,
WHOCTpaHHBIA  mpousBogutens); 2GIS, nuuensus
freeware (cBOoOOIHO pacrpocTpaHsemMoe IO,

OTEUECTBEHHBIA MPOU3BOAUTENH). ObecmeueH J0CTyn K
cetd VHTEpHET W B D3JEKTPOHHYIO WH(POPMAIMOHHO-
00pa3oBaTEeNBHYIO CPEIy OpTaHU3aAIHH.




JlaGopaTopusi MaTeMaTUYECKHX JAUCLMILIUH
Ne 417. nna npoBeAeHUs 3aHATUNA JIEKIUOHHOTO
TUIIa, AJIA HpOBeIIeHI/IH SaHHTI/Iﬁ CeMI/IHapCKOFO
TUMA (IPAKTUICCKUX 3aHATUN B 1a00paTOPHBIX

pabor), IPYIIIOBBIX KOHCYJIbTALIUH,
WHJIUBUIYAJIbHBIX KOHCYJbTAallUM, TEKYIIETro
KOHTpOJIA,  NPOMEXKYTOYHOM  aTTECTallUH,

FOCYI[apCTBeHHOﬁ HTOTOBOM aTTeCTallun

VYyeOnass mebens (18 cromoB, 36 cTynbeB, JOCKa
MapKepHas, TpUOyHa, CTOJI W CTYJI TpEerojaBaTess).
V4eOHO0-HaArIIHbIC rmocoous. TemaTuueckue
WJUTFOCTPAITIH

MyneTumenuitnas yue6Has ayaurtopust Ne 422.
JUIs MIPOBEACHUS 3aHATUM JIEKIIMOHHOIO THUIIA,
3aHSATUM CEMHUHApPCKOro THUMa (MPaKTUYECKUX

3aHSTHIA), TPYMIOBBIX KOHCYJIbTAIIHH,
WHIUBUIYAJIbHBIX KOHCYJbTAllUM, TEKYIIETO
KOHTPOJIS,  MPOMEXKYTOUHOM  aTTeCTallHH,

rOCyIapCTBEHHOW UTOTOBOM aTTECTALIMU

VYyebnas wmebenp (18 crtomoB, 36 cTynbeB, A0CKa
MapkepHas, TpuOyHa, mmKad, CTOI H  CTyd
npenojasatens). MyabTUMeInifHOE JeMOHCTPALMOHHOE
o0opymoBaHue (MHTEPAKTHBHAS JOCKA, KOMIBIOTEP C
BBIXOJZIOM B MHTEPHET, 2 ayuoKoJIOHKH). [I[porpammuoe
obecrieuenne: Microsoft Windows 8 Professional
Russian, Number License: 61555010 OPEN
91563139Z7E1502 (xomMmepueckas JUILEH3US,
WHOCTpaHHBIA  Tpou3BoaMTeNb); Microsoft  Office
Standart 2007 Win32 Russian, Number License
42024141 OPEN 61960499Z7E0903 (xommepueckas
JMILEH3Us,, UHOCTPaHHbIM mnpousBoauTens); Consultant
Plus - [Horosop 11/01 -09 ot 01.09.2009 r.
Jlon.cornamenue Nel (aBTOMpOSIOHTAIM)
(xommepueckas JTUIEH3US, OTEUYECTBEHHBIN
npousBoautensb [10); Adobe Acrobat Reader, nuniensus
freeware (cBOoOOIHO pacmpocTpaHsieMoe I10,
MHOCTpaHHBIA mpousBoautenb); Kaspersky Endpoint
Security - Russian Edition, nuuensus Ne 1356-181109-
064939-827-947; 2GIS, nmuuensus freeware (cBOOOIHO
pacupocTpaHsieMoe I10, OTEYECTBEHHBIN
npousBoauTelb). ObecneueH 1octyn k cetu IHTepHET n
B OJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny opraHu3aIiu.

AymuTtopust JUISL  CaMOCTOSITETIbHONH — paboOTHI
cryaeatoB  Ne  305. nomemieHue 1A
CaMOCTOSITENIbHOW ~ paboThl  00y4aroImuxcs,
Hay4HO-UCCIIEI0BATEIbCKOMN paboThI
00y4aroImuxcs, KypcOBOTO MPOEKTHPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX palboT)

VYuebnas mebenb (10 cTo0B 0IHOMECTHBIX, 3 KPYTJIbIX
crona, 27 CTydbeB, JIOCKa MapKepHas, JlOCKa
nHpoOpMalMOHHasA, TpUOyHa, CTeIaX - 2 MT., CTON U
CTyJI IpenoaaBaTesisi). MyabpTuMeuiiHOe 000py10BaHKE
(mpoeKTop, JKpaH, KOMIBIOTEP C BO3MOXKHOCTBIO
MOJKITIOYeHUsT K ceth «lHTepHeT» M obecnedueHuem
JI0CTyTIa B AIIEKTPOHHYIO UH(pOPMAIMOHHO-
oOpasoBarenbHyto cpeny UHCTUTYTA, KOJTOHKH - 2 TIT.).
Hoyroyxk DELL - 8 mr. Hoyr6yk HP - 2 mr.
[Tepconanbnsiii kommneroTep - 1 mr. CIIC «KoHcynpTanT
[Tmroc».  Tlporpammuoe  obGecmeuenue:  Microsoft
Windows 10 Pro Russian, Number License: 69201334
OPEN 99384269ZZE1912 (xommepueckasi JTULEH3UA,
MHOCTpaHHBI npousBoautens); Microsoft Office 2016
standart Win64 Russian, Number License 67568455
OPEN 975749287Z7E1810 (komMmepueckasl JTULEH3US,
MHOCTpaHHBIA mnpousBoautenb); Consultant Plus -
Horosop 11/01-09 ot 01.09.2009 r. [dom.cornamieHue
Nel (aBrompononramnus); Adobe Acrobat Reader,
nmunens3ust freeware (cBoOomHo pacmpoctpansemoe [10,
MHOCTPaHHBIA TPOU3BOUTEND);




Kaspersky Endpoint Security Russian Edition,

JTULEH3US Ne 1356-181109- 064939-827-947,;
(xomMMmepueckas JUIEH3US, OTEYECTBEHHBIN
npousBogutenb [10); 2GIS, nunensus freeware.
(cBobomgHO pacnpocTtpansemoe I10, oTedecTBEHHBIN

npou3BoauTENb). Obecneuen goctyn Kk cetu MuaTepHer u
B DJICKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTEIbHYIO
Cpey OpraHU3aIiH.

Aynutopust UL  CaMOCTOSITEIILHOW  paOOTHI
ctyneHToB Ne 413. Oubnuoreka (YMTaIbHBINA
3aj]), TOMENIEHHE JJs  CaMOCTOSATEIbHOM
paboThI oOyJaromuxcs, Hay4YHO-
UCCIICIOBATEIIbCKOW  paboThl  00y4aroIuXcs,
KypCOBOTO  MPOCKTUPOBAHUS  (BBITOIHEHHUS
KYPCOBBIX paboT)

VYuebHas mebenb (9 crosioB, 23 cTyna, MArkas 30Ha).
[lepcoHasbHBIE ~ KOMIBIOTEPHI C  BO3MOKHOCTHIO
nojakimoueHus: kK cern "MHTepHeT" M obecrneueHueM
JOCTyTa B ANEKTPOHHYIO UH(OPMAIMOHHO-
oOpaszoBarenbHyto cpeny HWucruryra - 6 mT.
[Iporpammuoe obGecnieuenne: Microsoft Windows 8.1
Pro Russian, Number License: 63726920 OPEN

915631392Z7E1502 (xommepueckas JIMLICH3HUS,
WHOCTpPaHHBIA TTpou3BoanTelb); Microsoft Windows 10
Pro Number License 67568455 OPEN
975749287Z7E1810 (komMmepueckas JUTCH3US,

WHOCTpaHHBIA mpousBoautens); Microsoft Office 2007
standart Win32 Russian, Number License 42024141
OPEN 61960499Z7ZE0903 (komMmepueckasi JTUIEH3US,
MHOCTpaHHBIM  mpousBoautenb); Microsoft  Office
Standart 2019 Number License 67568455 OPEN

975749287Z7E1810 (xommepueckas JIMLICH3HUS,
WHOCTpaHHBIA  mpousBoautTens); Consultant  Plus
(xomMMmepueckas TUIEH3US, OTE€UYECTBEHHBIN

npou3BoauTeNb); Adobe Acrobat Reader (cBoOGOmHO
pacnpoctpansiemoe [10, nuHOCTpaHHBIN TPOU3BOIUTEND );

Kaspersky Endpoint Security - Russian Edition,
JTUTICH3US Ne 1356—181109—064939—827-947
(komMMepueckas JINLIEH3M, OTEYECTBEHHBIN

npou3BoauTeNb); 2GIS (cBOOOMHO pacmpocTpaHsieMoe

[10, oteuecTBeHHBI TpousBoaUTEND). (becrneueH
JocTyn K cetTh VHTepHET W B DIEKTPOHHYIO
nH(OPMaIIMOHHO-00Pa30BaTEIHHYIO cpeny
OpTraHHU3aIIH.

Ayautopus Ne 420. momenieHue ajisi XpaHEHUS
" PO HIAKTHIECKOTO 00CITy’)KUBaHUS
yueOHOro 000pYyAOBaHUSA - KOMIIBIOTEPHOTO
0o0OpyJIOBaHUST M XpaHEHHs  3JIEMEHTOB
MYJIbTUMEAUMHBIX JabopaTtopuii

Mebens (4 cTona, 4 cTyna, cTennaxH), 4 mepcoHaIbHBIX
KOMITbIOTEpA  JJII  CHCTEMHOTO  aJMHHHCTPATOpA,
BEAYILEro CrenuanucTa HHGOPMAIMOHHOTO OTAeNa,
WHXXeHepa- siekTpoHumka, 10 cepsepoB. IlasuibHas
CTaHLUS, CTEJUIaX, 15 TIIAaHIIETHBIX KOMIIBIOTEPOB,
HAyIIHUKKA JUId JUHTaoHHOro KaOWHeTa, 3aracHble
YaCTH JUIsI KOMIIBIOTEPHOTO 000PYAOBaHMUSL.

Ayautopus Ne 003. momenieHue ajast XpaHEeHUs
" pOoUIAKTHIECKOTO 00CITyKUBaHU
yueOHOro 000PYIOBaAHHUS

CraHok [uisi cBepJeHHs, YyriioBas uuiMdoBaIbHas
MallliHa, HaOOpbl CIECAPHBIX MHCTPYMEHTOB JUIA
oOciayxuBaHusl y4eOHOTO 0O0OpYAOBaHHUS, 3alacHbIe
YaCTH JJIS1 CTOJIOB U CTYnbeB. CTesiax, MaTepralbl JUIs
CONPOBOXKJCHUS YIEOHOTO IpoIecca.

Jlis mpoBeneHUsl YU€OHBIX 3aHATUN MO AUCHUIUIMHE HCIOJB3YIOTCS CIEAYIONINE KOMILIEKTHI
JUIEH3UOHHOTO W CBOOOJHO pacHpoOCTPaHAEMOIo MPOrpaMMHOTO OOecredyeHHus, B TOM YHUCIEe

OTCYCCTBCHHOT'O ITPOU3BOACTBA:




Haumenosanue OcHoBaHue Onucanue

DJIEKTpOHHAs CIpaBOYHAs

2GIS Freeware cuctema [ IC OmMck

Hom.cornamenue Nel k qoroBopy

Consultant Plus Ne 11/01-09 ot 01.09.2009

OCC KoncynpTant+

ITaker QJICKTPOHHBIX

Microsoft Office Standard 2016 Open License 66020759
pEaKTOpPOB

Microsoft Office Standard 2007 Open License 42024141 TTaxeT 21eKTPOHHBIX
pEaKTOpPOB

Microsoft Project 2010 Axt Ne ’APT0006235 ot 25.04.2012 [TakeT 5MEKTPOHHBIX
r pEIaKTOpOB

Notepad ++ Freeware ITakeT 351eKTPOHHBIX
pEIaKTOpOB

LibreOffice Freeware [TakeT 3n€KTPOHHBIX

PEIaKTOPOB

12. CPEICTBA AJANTALIMM MPENOJABAHUS JUCHMILVIMHBI K
MOTPEBHOCTSAM JIMI] C OTPAHMYEHHBIMM BO3MOKHOCTSMHU 310POBbSI U
WHBAJIUIOB

B ciiyuae HeoOX0qUMOCTH, O0YYaIOLUMMCS M3 YMCIA JIML C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
310pOBbsl U MHBAIUOB (IO 3asBJICHUI0 OOYYArOILErocs) MOTYT HpPEeUIaratbCsi OJHU U3 CIIEAYIOLIMX
BapHaHTOB BOCHPUITHUSI HTHPOPMALIUU C YYETOM MX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOEHHOCTEM,
B TOM YHCJIE C IPUMEHEHHEM JIEKTPOHHOTO 00yYEeHHS U TUCTAHLIMOHHBIX TEXHOJIOTUH:

- JUI JIML C HapylIEHUSMHU 3pEHMs: B MeuyaTHOW (GopMe yBelIMueHHBIM HpudToMm; B dopme
3JIEKTPOHHOTO JTIOKYMEHTa; B (opMme aynuodaiina (mepeBoa ydeOHBIX MaTepHalioB B aynuodopmar); B
neyatHoil ¢opme Ha s3blke bpaiinsd; UHAMBUAyallbHbIE KOHCYJbTAallUM C  MPUBJICYEHHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYaAbHBIC 33/1aHUSI M KOHCYJIbTAIUH.

- 7S JMI C HapyIIEHUWSMHU ciyxa: B medaTHol Qopme; B (popme 3JIeKTPOHHOTO JTOKYMEHTA;
BUJIEOMaTepHaiIbl C CyOTUTpaMU; MHIUBHUYaJIbHbIE KOHCYIBTALUHU C IPUBJICUEHUEM CYypAONIEPEBOIUHKA;
VHAMBHUIYyaJIbHbIE 3a/1aHUS U KOHCYJIbTAIIUHU.

- AJs JUI ¢ HapyIIEHUSIMH OINOPHOJIBUTATENBHOTO ammapara: B Me4aTHoW ¢opme; B ¢opme
3JIEKTPOHHOTO JOKYMEHTA; B popMe ayauodaiisia; MHAUBUAYaJIbHbIE 3a/1aHNs U KOHCYJIbTAIUHU.

IIpu mpoBeseHUMH MpOLEAYPHl OLEHUBAHUSA pPE3YIbTaTOB OOYYEHUS HMHBAIUAOB M JIHUI[ C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0pOBBS IIPElyCMAaTPUBAETCS UCIOIb30BAaHUE TEXHUUECKUX CPEJICTB,
HEOOXO/JUMBIX UM B CBSI3U C HMX WHAMBHIYaJTbHBIMH OCOOEHHOCTSMH. DTH CpPEICTBA MOTYT OBITh
IIPEIOCTaBIEHbl BY30M HJIM MOTYT MCIOJIb30BaThCs COOCTBEHHbIE TeXHUYECKHe cpeacTBa. [IpoBenenue
IpoIeyphl OLEHUBAHUS PE3yJIbTaTOB 00YUYEHUsI MHBAJIHMIOB U JIUI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3/10pOBbS JOITYCKAETCSI C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

IIpy HeoOXOAMMOCTH HHBANIMJAM M JHUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbS
MPEIOCTABIISAETCS AOMOJHUTENBHOE BPEeMsl JUIsl TIOJrOTOBKM OTBETA HAa BBIMOJIHEHHE 3a/laHUN TEKYLIEro
KoHTpoJs. [Ipouenypa npoBeaeHs MPOMEXYTOUYHON aTTECTalluy JJIsi 00yUYarOIIKUXCsl C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3/I0pPOBbSl U O0YYarOIIMXCs WHBAJIUAOB YCTAaHABIMBACTCA C YYETOM HMHJMBUIYaTbHBIX
ncuxoduznueckux ocobeHHocTel. IIpomexxyTouHas arTecTalsi MOXKET MPOBOAMUTHCS B HECKOJBKO
JTAIoB.




TexHogornueckas KapTa THCHUIIIMHBI

[Tpunoxenue 1

HaunmenoBanue JUCITUITIINHBI

Briciiass MmaTemaTuka

KonnuecTBO 3aUE€THBIX €QUHHUIL 3
dopma NpOMEKYTOYHON aTTECTALUN 3auer
Ne Buabl yueOHO# neITeJIbHOCTH dopma Baniabl
B CTYAE€HTOB OTYETHOCTH (MakcuMyM)
Texynmmii KOHTPOJIb
[Tocemenue u paboTa Ha JEKIIMOHHBIX U IPAKTHICCKUX
1 |3amsaTusx (coOecemoBaHWe, KOHTPOJbHAs padoTa,
KPYTJIBIN CTOJ M AUCKYCCHS)
2  |BelmosnHeHME NHCHEMEHHOIO 3a1auus (pedepar) ITuceMeHHas padora
3  |BoimonHeHHe NPAKTHYECKOTO 3aaHus (KeHc) ITuceMeHHas padbora
IIpoMeKyTOYHAS aTTECTAIUS
4 |BLIH0J1HeHHe WTOrOBOU pPabOTHI | Hrorosas padora, Tect
HTOoro nmo aucuuiinge: 100
« » 20 T.
[IpenonaBarenb /

(y4. crerneHsb, yd. 3BaHue, 10KHOCTh, VO npenonaBatens)

Tloamuce




IIpuioxkenue 2

Pab6ora HA 3aHATHH

AynurtopHas paboTa B ceMecTpe OLEHHMBACTCS MAaKCUMAJIbHO B 35 OayioB, U3 KOTOPBIX
20 GamoB — moceleHue U paboTa Ha JIEKIMOHHBIX M MPAKTUYECKUX 3aHATUSAX, 15 OamioB —
UTOTOBasi KOHTPOJIbHAsL paboTa.

PaboTa Ha MpaKkTUYECKUX 3aHATUSAX BKIIIOYACT B CEOs BHIITOJHEHHE 5 CaMOCTOSATEIbHbBIX
padoT, KOTOpHIE OICHUBAIOTCS MO NBYXOATbHON cucteMe. TakuMm o0pa3oMm, 3a JaHHBIA BUJ
paboThl CTYIAEHT MOXKET MakcuMainbHO HaOpaTh 10 6aioB (5*%2=10).

OcraBmmecs 10 GanioB cTyneHT HaOupaeT 3a paboTy Ha JICKIIMOHHBIX U MPAKTHYECKUX
3aHATUAX. 3@ OJHO CTYIEHT MOXET 3apaboTaTh MakcumanbHO 0,5 OaiioB, KyJda BXOAHUT
paboTa y JOCKM M C MeECTa, BBIOJHEHHE JKCIIPecC-TeCTOB. MakcuManbHO B 5 0asioB
OLIGHUBAETCS IOJrOTOBKA COOOIICHHUS C IPE3EHTALINEH.

HtoroBas koHTposibHAs paboTa  OleHUBaeTcs B 15 Gaios.
Kpurepun oneHuBaHMsI CAMOCTOSITEIbHBIX PadoT

CamocrosarenbHass paboTa, B KOTOPOH BCE 3aJaHUs BBIIOJHEHbI 0e€3 OLIMOOK,
olieHMBaeTcs B 2 Oasuia.

Ecnu B camocTosATeNnbHOM paboTe MpaBWIIBHO BBIIOJIHEHBI 0o0Jiee MOJOBUHBI 3aJlaHHM,
olieHuBaercs B 1 Gai.

Ecnu B camocrosiTenbHON paboTe MPaBUIBHO BBIMOJIHEHBl MEHEE MOJOBHMHBI 33JaHUMN
WK paboTa BBHITIOJTHEHA HE CAMOCTOSTENEHO, olleHuBaeTcs B 0 OamioB
1 cemecTp
Cpl. «Matpuiibl ¥ ONpeneauTEnN»
Cp2. «Pemenue CJIAY»
Cp3. «Bpruucnenue npeaenoB»
Cp4. «MccnenoBanue GyHKIHID)
CpS. «HaxoxxneHue miolaay miockoil 001acTm

TEMBI ona eévicmynnenuii ¢ 0oknadamu
MarTpu4HbIi aHAJIN3

Mopnenb oomena (YK-1, 31-2, V1-2).

Mogens mexayHapoaHoit Toproeiu. (YK-1, 31-2, V1-2).

Jlunetinas 6anancoBas mojaenb. (YK-1, 31-2, V1-2).

Jluneitnast monens uzaepxkek. Touka 6e3yopirounoctu. (YK-1, 31-2, V1-2).

3apoxieHue, CTAHOBJICHUE U Pa3BUTHE JIMHEHHOI anrebpsl. (YK-1, 31-2, Y1-2).
Wcnons3zoBanne marpuil B skoHomuke. (YK-1, 31-2, Y1-2).

JlononHuTeNbHBIE METOBI PacUeTa ONpeaenuTencii Bpicnx nopsaakos. (YK-1, 31-2, Y1-2).
Pemenue 3amau nmuHEiHOM anreOpsl ¢ momomibio nakera Ms Excel. (VK-1, 31-2, Y1-2).
JIvHeitHbIe 1 HEeTMHEWHBbIE 3aBUCUMOCTH B 3koHOMUKE. (VK-1, 31-2, Y1-2).

WX Nnh W=



MarteMaTH4YeCKHi aHAJIN3
1.  HccnenoBaHue AuHAMHUKHU cpenctBamu auddepennuansaoro ucuucienus. (YK-1, 31-2,
V1-2).
HccnenoBanne ¢ynkuuu cpeacrBamu auddepennuansaoro ucuucnenus. (YK-1, 31-2,
V1-2).
AHanu3 3a7a4 ¢ ucnoiabp3oBanueM rpaduueckoro merona. (YK-1, 31-2, V1-2).
Pemenne sxoHOMUYECKUX 3a/1a4 ¢ oMoIIbio mpou3BoaHon. (YK-1, 31-2, V1-2).
Cas3p MaTemMaTHueckoro ananusa u uapopmatuku. (YK-1, 31-2, V1-2).
DYHKIIUU CIIpOca U NMPEUIOKEHU. DacTUIHOCTh. [Ipumepsl 3aau. (YK-1, 31-2, V1-2).
[Mpenenpubiii ananu3. Oynkuus norpedienus u coepexxenus. (YK-1, 31-2, V1-2).
[IpenenbHpli aHAMM3. 3a1a4M O MAKCUMHU3AIMK J1I0X0Ja 1 MUHUMU3au u3aepxkek. (YK-
1,31-2, V1-2).
9.  IIpousBonnas B mpuOmmkeHHbIX Borunciaenusx. (YK-1, 31-2, V1-2).
11. HccnepoBanue AMHAMMKU CpeAcTBaMH UHTerpainbHoro ucunciaenus. (YK-1, 31-2, V1-2).
12. IIpakrtuueckoe npuMeHeHHe HHTErpasibHOro ncunciaenus. (YK-1, 31-2, V1-2).
14.  IlpunoxxeHus omnpeneneHHOro uuterpana B skoHomuke. (YK-1, 31-2, V1-2).
15. ®yHKUHUU HECKOJIBKHX MepeMeHHbIX B akoHOMuKe(YK-1, 31-2, V1-2)..
17. Pemenne 3xk0HOMUYECKHX 33/1a4 ¢ IOMOUIbIO omnpeneneHHoro unrterpana. (YK-1, 31-2,
Y1-2).
18.  PemieHue sKOHOMHUYECKHUX 3aJa4 C IOMOIIbIO HeomnpeaenenHoro nnrerpana. (YK-1, 31-2,
Y1-2).
20.  Hcnonp3oBaHME MHTETPAJIOB B AKOHOMUYECKUX pacuetax. [Ipumepst 3amau. (YK-1, 31-2,
Y1-2).

N
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Tpeﬁona}mﬂ H PEKOMECHAAIIUMA K 0(])0pM.11eHmo Nnpe3ceHTaluumn

KoMmploTepHyt0  Mpe3eHTaluio, COMPOBOXAAIONIYI0  BBICTYIUIEHHWE JOKJIAJuMKa,
HE00X0uMO MOAroToBUTH B mporpamme MS PowerPoint. Ilpe3eHTanus kak 31€KTPOHHBIN
JOKYMEHT TpeACTaBIseT COOOM IOC/IEeOBATEIbHOCTh CMEHSIOMMX JIpyr JApyra claijos.
JleMoHCTpanys Npe3eHTallMd TPOeHUpyeTcss Ha OOJIbLIIOM 3KpaHe MO0 Ha KOMIIbIOTepe.
KonnuecTBo cnaiijIoB NpONoOpLHOHANIBHO COAECPKAHUIO U MPOAOKUTEIBHOCTH BBICTYIIJICHUS
(ae menee 15 crnaiiioB).

Ha mnepBoM cnaiine mnpencraBisieTcs TeMa BBICTYIUIEHMS M CBEIEHUS 00 aBTOpE.
Crnenyromme cnaiiibl MOXKHO TOATOTOBHUTH, MWCIONb3ysd JBE pa3IUYHBIE CTPATETMU HX
MOJATOTOBKU: Ha CJaiJpl moMeniaercsd (pakTUYeCKud U WIUTFOCTPATUBHBIN MaTepuan (Taliuiibl,
rpaduKy, WUTIOCTpAlK, Gotorpaduu U Mmp.), KOTOPBIH SIBISETCS HEOOXOIUMBIM CPEJICTBOM
HarJISITHOCTH, TIOMOTAeT B PAaCKPBITHU CTEP>KHEBOU muiaeu pedepara. B aTom ciyuae k crnaiigam
HPEIbABISIOTCS CIeNyIOIne TPeOOBaHUS:

= BpIOpaHHbIE CPE/ICTBA BU3yalIM3allui HHPOpMAIMK (TaOIHIIbI, CXeMBbI, TpaduKH U T. 1.)
COOTBETCTBYIOT CO/IEP KAHMIO;

* HCIIOJIb30BAHbl WILTIOCTPALIMK XOPOIIETro KayecTBa (BHICOKOTO Pa3pelIeHusi), ¢ YETKUM
U300paKeHHEM.

MakcumanbHOE KOJIWYECTBO Tpaduueckoil MHGOpMaIMM Ha OJHOM Cllaiifie — 2 PUCYHKa
(poTorpadum, cxemsl U T.11.) C TEKCTOBBIMH KOMMEHTAPHAMHU (He 6osiee 2 CTPOK K KaXKIOMY).

Haubonee Baxknast nHbopMalus A0KHA pacronaraTbCs B LIEHTPE dKpaHa.

OObIuHBIf craii, 6e3 3¢(eKToB aHUMAaIMH, TOJKEH JEeMOHCTPUPOBATHCS Ha dKpaHe He
Menee 10 - 15 cexyHz.

Cnaiin ¢ aHuMmanueil B cpeHEM JOJDKEH HAaXOAWThCA Ha dKpaHe He MeHbuie 40 — 60
cekyHq (0e3 ydeTa BpeMEHU Ha CIIy4ailHO BO3HUKIIEE OOCyxacHHE). B cBs3u ¢ 3Tum myurine
HACTPOMTH MPE3ECHTALMIO HE HA aBTOMAaTHUUECKUI [T0Ka3, @ HA CMEHY CJIaiIoB CAMUM aBTOPOM.



Oco60 THraTenbHO HEOOXOJWMO OTHECTHUCh K odopmieHuio mpe3eHTaruu. s Bcex
CJTaliJIOB MPE3EHTAIIMN HEOOXOIMMO HCIIOJIb30BaTh OJUH U TOT K€ IMIa0J0oH 0(hOpMIICHUS, KETIIh
— JUTS 3arOJIOBKOB - HE MeHbIIe 24 IMyHKTOB, I HHpopManuu — 11 nHopmaiuu He MeHee 18.
B npe3enTanusx He NPUHITO CTABUTH MIEPEHOCHI B CJIOBAX.

Hawnmydmieii 11BeToBO# raMMoO# JIJIsl PE3EHTAIIMHU SBJISIOTCS KOHTPACTHBIE 1IBeTa (hoHA U
TekcTa (0enblii (POH — YEPHBINA TEKCT; TEMHO-CHHUN (DOH — CBETIIO-)KENTHIM TEKCT U T. 1.). Jlydre
HE CMCIIMBATh pas3Hble THUOBI IMPUPTOB B OJHOW TNpe3eHTaluu. PexomeHayercs He
37I0YMOTPEOIIATh MPONUCHBIMU OyKBaMH (OHU YHUTAIOTCS XYXKeE).

3aKITIOUMTEIBHBIN ClIal]] Mpe3eHTaluu, coiepkamuid TekeT «Crnacubo 3a BHUMaHHUE»
i «Koneiy He mpuemiieM Jjisi Ipe3eHTaluuU.

Taxkum o0pa3zom:

— CTpYKTypa Tpe3eHTAMH JOJDKHA BKJIOYATh TUTYJIBHBIA CHAlA, COACpXKaHHE C
TUTEPCChUTKAMU, BBIBOJIbI, UCTOYHUKU UH(HOPMAITUY;

— 00beM npe3eHTaluu J0JKEH ObITh B nipezenax 15-20 cnaiinos;

— JIOJDKEH COOIOAAThCS SUHBINA CTHIIb O(OPMIICHHS CIIAM]IOB;

— B OJIHOM CJjaliJie UCIIOJb30BaTh HE 0oliee 3 I[BETOB;

— s (oHa U TeKCTa ClIaliia cIeayeT BBIOMPAaTh KOHTPACTHBIC [IBETA;

— UCHOJBH30BaTh KOPOTKHUE CIIOBA H MPEIOKEHUS B TEKCTE;

— JUIS HAITUCAHWS 3ar0JIOBKOB HCIOJIL30BaTh HE MEeHee 24 pa3mepa mpudTa;

— pacronarath He 0oJiee 2 PUCYHKOB Ha OJIHOM CIIal[Ie;

— UCHOJb30BaTh 3BYKOBOE COMPOBOKIEHHIE, COOTBETCTBYIOIIEE TEMAaTHKE IPE3CHTALINY;

— TEKCT B ClIalifiec TOJDKEH ObITh BBHIMOIHEH 0e3 opdorpaduyeckux, MyHKTYallMOHHBIX H
CTUJIMCTUYECKUX OLINOOK;

He peKOMeH/yeTcs:

— HCIIOJb30BaTh CTUJIb OOPMIICHHUS Cilaiia, OTBICKAOIINN BHUMAaHUE OT IIPE3EHTAINH;

— 370ynoTpeOsTh OTBIEKAIOIUMU aHUMAIIMOHHBIMU () deKTamu;

— pacronarath OOJbIION 00BEM TEKCTa, HAMCAHHBIA MENIKUM MIPUGTOM HA OJJHOM craiinie;

— o(opMIIATH TEKCT B CJIAlIaX Pa3TMIHBIMHA CTHIISIMH.

Kputepuu oneHuBaHus COOOIIEHUsI ¢ pe3eHTaN el
o qucHuIuinge «Beicias MaTeMaTUKay
MakcumanbHbIi 0amT — 5

Ouenka «5» cTaBuTCS, €CJIM:
Ha ay/IUTOPHOM 3aHSTUU CIEIAHO COOOIIEHUE TI0 pa3pabOTaHHOU MPE3CHTAIINH
MPEe3EHTAIMS BBHITTOHEHA COTJIACHO MEPEUUCIICHHBIM TPEeOOBaHUAM K 0(OPMIICHHIO;
B JIOKJIa/I€ U TEKCTE MPE3CHTAIMN HET MaTeMaTHYECKUX U JIOTHYECKUX MPOOEJIOB U OMHOOK;
Onenka «4» craBUTCS, €CJIH:
Ha ayIUTOPHOM 3aHSATHHU CICIIAHO COOOIIEHUE TI0 pa3pabOTaHHOW MPE3CHTAIIHH;
MPEe3EHTAINS BBITIOTHEHA COTJIACHO MEPEUUCIICHHBIM TPEeOOBaHUAM K 0(OPMIICHHIO;
BO3MOYKHA OIHA HETOYHOCTh, OTHMCKA, HE SBJISIOMIASICS CJIEICTBHEM HE3HAHUS WIIM HEMOHUMAaHUS
yueOHOro MaTepuana.
Onenka «3» cTaBUTCS, €CJIN:
Ha ayAUTOPHOM 3aHATHU CIETIAHO COOOIIEHHE IO Pa3padOTaHHON MpEe3eHTAIUY;
YAaCTUYHO HE COOJIOJIEHBI BCe TpeOOBaHUS K O(DOPMIICHHIO TTPE3CHTAIINN;
B JOKJIaJile BO3MOXXHBI MAaTEeMAaTHUYECKHUE OIIMOKH, SBISIOIIAECS CICICTBUEM HE3HAHUS WU
HENOHMMaHUs y4eOHOIro MaTepuaa.
OneHka «2» CTaBUTCS, €CJIN:
Ha ayIUTOPHOM 3aHSATHHU CICIAHO COOOIIEHUE TI0 pa3pabOTaHHOW MPE3CHTAIINH;
COOJTIOJICHBI 1aJIeKO He Bce TpeOOoBaHMs K 0(OPMIICHUIO MPE3CHTALINY;



B JIOKJaJ€ TMPUCYTCTBYIOT TpPyOble MaTeMAaTHYECKHE OIIMWOKH, SBJSIONIAECS CICACTBHEM
HE3HAHUA UJIN HCIIOHUMAHUA yqe6H0r0 Marcpuajia.

Onenka «1» craBUTCS, €CJIH:
Ha ayJAUTOPHOM 3aHATUU CJIETIAHO COOOIIEHUE TI0 Pa3pabOTaHHON MPE3eHTAIUY;
MIPE3CHTAINS BBIMTOJIHEHBI ¢ TPYOBIMH HAPYIICHUSMHU TPEOOBaHHH K 0OPMIICHUIO;
B JIOKJIaJie MPUCYTCTBYIOT TIpyOble MaTEeMAaTHYECKHUE OIIMWOKH, SIBJISIOIIUECS CIICICTBUEM
HE3HaHMS WM HETIOHUMaHHS y4eOHOro MaTepuara.

Ouenka () 0a/J10B CTABUTCS, €CJIN:

paborta ( AOKIax M Mpe3eHTalus) TMOKa3aja MOJHOE OTCYTCTBHE Yy CTYICHTa O00s3aTeIbHBIX
3HAHWH W YMEHHUH 10 BBIOPaHHOW TEMe HWCCIEIOBAaHUWS WM 3HAYUTENIbHAs 4acTh PaOOTHI
BBIIIOJIHEHA HE CAMOCTOSITEIIBHO.

Kpurepun oueHuBaHMsI HMTOTOBOI NMPOBEPOYHOH PadOThHI
0 AUCHUIUIMHE «BhICIas MaTeMaTHuKay
MakcumanbHbIi 6amt — 15

Kaxnas 3anqaua onennBaercs B 2 6ajia

Onenka «2» CTaBHTCS, €CJIH:
3a/1aua BBITIOJIHEHO MTOJIHOCTHIO;
B JIOTHYECKUX PACCYKICHUSIX U 000CHOBAHUU PEUICHHS HET MPOOENIOB U OMIHOO0K;
B pEIICHHM HET MaTeMaTHYeCKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIUCKA, HE
SBIISIOIIASCS CJIEICTBUEM HE3HAHUS WIIM HEMIOHUMAaHUs y4eOHOro MaTepuana).
Ouenka «1» craBuTcs, eCJIu:
BBITIOJIHEHO MTPaBUJILHO OOJIBIIIE ITOJIOBUHBI PAOOTHI;
JIOTIYIIIEHbI Oosiee OAHOM OIIMOKHU WK OoJiee ABYX-TPeX HEI0UYETOB B BBIKJIAJIKAX, YEPTEKAX WU
rpadukax, HO CTyJI€HT BJIaJIeeT 0053aTEIbHBIMU YMEHHUSIMH IO IPOBEPSEMOI1 TeMe.

Ouenka () 6a/J10B CTaBUTCS, €CJIN:
JOTIYIIIEHBI CYIIECTBEHHBIC OMMUOKHU BO BCEX MpeiaraeMoil 3ajaye, MoKa3aBIUe, YTO CTYACHT
HE BIaJICeT 00sA3aTeIbHBIMUA YMEHUSIMH T10 JaHHOW TeME B IOJTHOUN Mepe;
paboTa mokaszaia MOJIHOE OTCYTCTBHE Yy Yydallerocss oOs3aTeNbHBIX 3HAHUH M YMEHUH IO
MIPOBEPSIEMON TEME UJTM 3HAUUTEIbHAS YaCTh PaOOTHI BHIMOJHEHA HE CAMOCTOSTEINBHO.

IIpumepHbIii BADHAHT KOHTPOJILHOH PadoThI

1./lana maTpuna npsiMbIx 3aTpaT A. HaliTu n3MeHeHne BEKTOpOB:
A) KoHeuHOro npoaykra AY npu JaHHOM U3MEHEHUH BEKTOpa BalIOBOro mpoaykTa AX;
b) Banosoro Beiycka AX mpu He00X0AUMOM U3MEHEHUH BEKTOpa KOHEYHOro rpoaykra AH.

03 02)a 0
Al ) [0 )AY: 55
04 0,1 100 110
2-4 I11Beiinass ¢abpuka B TEYEHHE TpeX AHEW MPOU3BOJAWIA KOCTIOMBI, IUIAIU M KYpPTKH.

W3BecTHBI 00bEMBI BBITTyCKa MPOIYKIIMH 32 TPU JHS U JIGHEXKHBIE 3aTPaThl HA MPOU3BOJICTBO 32
STH JTHU:

JleHp OO0beM BhITYCKa MPOIYKITUU (€TUHUIL) 3atpatbl  (TBIC.
KocTiombl [Tnamu Kyptku yci. En)

ITepBsIit 50 10 30 176

Bropoit 35 25 20 168

Tperuit 40 20 30 184

Haiitu cebecTonMOoCTh €TMHUIIBI TPOTYKITMN KaKIOTO BUJIA : a) METOJ0M ['aycca
b) no popmynam Kpamepa
B)meronom oOpaTHOM MAaTpPHUIIHL.




5.. U3nepxku y (B py0.) Ha U3TOTOBJICHHUE MTAPTHUH JCTAJICH ONpenestoTcs o Gopmye y=ax+b ,
rae x- oobeM maptuu. /s mepBoro BapuaHTa TexHoJormdeckoro mnpouecca y=1,45x+20. s
BTOPOTO BapuaHTa H3BeCTHO, 4Tto Y=157,5 (py6) mpu x=100(metr) b u=452065 (py0) mpm
x=300(xet). IIpoBecTH OILIEHKY JBYX BapHaHTOB TEXHOJIOTHYECKOTO IIpollecca W HaWTH
cebecTOMMOCTh IPOAYKIMH JUIsl 000uX BapuaHTOB 1pu Xx=200(zer).
6.OyHkMsA moTpedsieHnss HekoTopod crpanbsl umeeT Bua C(x)=15+0,25x+0,36x Haiitu
IpeeNbHYI0 CKJIOHHOCTh K MOTPEOICHHIO, €CJIM HALIMOHATIBHBIN JOX0J] cOCTaBseT 27 IeH. e]1.
7. NmeroTcs cienymoolide AaHHbIE O NepeMeHHbIX X u y. [lpeamomaras, 4ro Mexay X U y
CYIIECTBYET JIMHEHHAs 3aBUCHUMOCTh, HAWTH SMOUpHUecKyro Qopmyny y=ax+b wmerogom
HAaUMEHBIIINUX KBAJPaTOB

X- 1IeHa Ha TOBAp, Y — YPOBEHb POJIAK.

4/3

Xi 3,0 4,0 5,0 6,0 7,0

i 200 160 120 90 80

8. Ompenenurh 00beM BbIIyCKa MNPOAYKIUM 3a MEpBble IATh 4YacoB paboThl IpH
npoussoautensoctu f(t)=11,3e %" rae t — Bpems B uacax.




[Tpunoxenue 3

[Ipemiaraercss BBIOJHUTh TPU MHUCHBMEHHBIX pabOTBl — pa3paboTaTth KPOCCBOPI,
TECTOBOE 33JaHHE HA YCTAHOBIIEHHE COOTBETCTBUS M CTPYKTYPHO-JIOTHYECKYIO CXEMY WJIH
cpaBHUTENbHYIO TaOmuiy. Kaknelii pasgen B ceMecTpe JOJDKEH OBITh NPEACTaBICH OTHON
pabotoii. Ilpu 3ToM Kaxkngas w3 Tpex paboT JOKHA OXBAaThIBATh MAaTEPHA OJHOW TEMBI
BbIOpaHHOTO pasfena. OTAEIbHO B3siTas NMHChMEHHAs paboTa OIICHUBAECTCS 1O MATHOATEHON
TIKaJIe.

Temaruka NMUCbMEHHBIX 3aJaHUH

Pa3nea 1. JInneiinas aaredpa u aHaJuTH4YeCKasi reoMeTpUs

Buasl matpun. (YK-1, 31-2).

HevictBusa Haa matpunamu (YK-1, 31-2).

Onpenenureny (BUIbI, BeIYUCICHHE) (YK-1, 31-2).

CaoiicTBa onpenenurenet (YK-1, 31-2).

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHUM ( OCHOBHBIC IOHSTHS, BUJbI) (YK-1, 31-2).

MeTo/b1 pelieHust CUCTEM JIMHEHHBIX aare0panyecKkux ypaBHeHUl (YK-1, 31-2).

[Tpunoxenust CJIAY B sxoHoMuke. (YK-1, 31-2).

Bextopa B nuHeitHOM npocTpaHcTBe R* ( reomerpuueckoe M300pakeHHe, OMepaldy Hajl

BEKTOpaMH). (YK-1, 31-2).

9. Onmnepanuu HajJ BEKTOpaMH B KOOpauHaTax. (YK-1, 31-2).

10. BekTopHBIE MPOCTPAHCTBA, OA3UC U Pa3MEPHOCTH JIMHEWHOT'O MPOCTpaHCTBa (YK-1, 31-2,
vi).,

11. IlpuioxeHuss MATPUYHOTO aHATIM3a B IKOHOMHUKE. (YK-1, 31-2).

12. Metoa KOOpAMHAT Ha IJIOCKOCTU U NpOCTpaHCTBe(VK-1, 31-2, Y1).

13.  Ilpsimast Ha MIOCKOCTH (ypaBHEHUS NMPSMOM, B3aMMHOE PACIIONIOKEHUE MPSAMBIX) (VK-1,
31-2)..

14.  TInockocth (ypaBHEHHS TJIOCKOCTH, B3aUMHOE PACIIOIOKEHUE MIIOCKOCTEN) (VK-1, 31-2).

15. Marpuunbie MoJieTTu B SKOHOMUKE(YK-1, 31-2,).

Paznea 2. MaremaTnyeckuii aHau3

16. MHoxecTBa 1 onepanuu Haj HUMU(YK-1, 31-2).

17. ®yHkuu u ux cBorcTBa(YK-1, 31-2).

18. Ilpenensl u ux BoruKcieHue. (YK-1, 31-2).

19. IlpenenbHblil aHAINU3 B SKOHOMUKE. (YK-1, 31-2).

20. HenpeppIBHOCTB U TOYKH pa3pbiBa(YK-1, 31-2).

21. TIlpousBoaHast GyHKIMM OJTHOU TIepeMeHHOM (YK-1, 31-2).

22.  JuddepeHunan u ero reoMeTpuueckuid cMuic. (YK-1, 31-2).

23.  OcHoBHbIe TeopeMbl AU hepeHnanbHOro ucunucienus. (YK-1, 31-2).

24. IlpuiokeHus MPOU3BOJIHBIX B 3KOHOMUKE(YK-1, 31-2)..

25. @yHKIMSA HECKOJIBKUX NEpEMEHHBIX (YK-1, 31-2).

26. . YacTHble IPOU3BOJHBIE U UX BblUMCICHUE(YK-1, 31-2)..

27. Ilonuwii quddepenunan. (YK-1, 31-2).

28.  DxkcTpemMyMbl (YHKIMHA HECKOJIBKUX NEepEeMEHHBIX (YK-1, 31-2).

29. Ilpowu3BojHas 1o HampasieHuIo U nudpepenunan(vK-1, 31-2).

30. IlpunoxeHus: GyHKIUI HECKOJIBKUX MEPEMEHHBIX B SKOHOMUKE(VK-1, 31-2).

31. IlepBooOpa3Has U HeonpeaeIeHHbIN nuTerpai(yYK-1, 31-2).

32.  OmnpeneneHuHslit uurerpai. (YK-1, 31-2).

33. IIpunosxeHus OnpeneIeHHOro NHTErpajia B 5KOHOMUKe(YK-1, 31-2).

34, Mogenu MaTeMaTUUECKOr0 aHAIM3a B DKOHOMUKE(YK-1, 31-2).

NN E W=



TpeOoBaHus K BHINOJTHEHHIO 32JaHUs HA COCTaBJIeHHE KPOCCBOPAA

[Ipu cocTtaBiieHUU KPOCCBOP/I0B HEOOXOAMMO IPUIEP>KUBATHCS IPUHIIUIIOB HATJISIAHOCTH U
JOCTYITHOCTH:

- He nomyckaercs Hanmnuue "muiamniek” (He3armoIHEHHBIX KJIETOK) B CETKE KPOCCBOP/A;

- He momyckatorcs cimyyaiinple O0yKBOCOYETaHUS M MEPECEUCHUS;

- 3araJlaHHbI€ CJIOBA JOJKHBI OBITh UMEHAMHU CYIIECTBUTEIBHBIMU B UMEHUTEILHOM MaJeKe
€MHCTBEHHOI'0 YMCJIa;

- He momyckarotcst ab6peBuarypsl (JIIIY u 1.1.), cokpamienus (AeTaoM u ap.);

- He pexomenyercst 6011b110€ KOJTUYECTBO ABYXOYKBEHHBIX CIIOB.

TpedoBaHusi K 0(p)OPMIIEHUIO KPOCCBOPA:

- Ha xaxxom nucte qoikHa ObITh (paMuITus aBTOpa, a TAKXKe Ha3BaHUE TaHHOTO KPOCCBOP/a 10
BBIOpPAHHOU TEMeE.

- PuCyHOK KpoccBOp/ia JOKEH OBITh YETKHUM;

- CeTKH BceX KPOCCBOPIOB JOJIKHBI OBITH BBIIMOJHEHBI B JIBYX SK3EMILIAPax:

1-# 9K3. — TOJIBKO ¢ TTUpaMH TTOZUITUH.

2-1i 9K3. — C 3aI0JIHEHHBIMH CIIOBaMH;

OTBeTHI IpeIHa3HAYCHBI JJIs1 IPOBEPKH MPABMIIBHOCTH PEIICHHS KPOCCBOPA

Ogopmnenue omeemos Ha KPOcc8opobl:

- JIJIst TATTOBBIX KPOCCBOPAOB M YaHBOPJIOB: HA OT/IEJIBHOM JIMCTE;

- JI71s1 ckaHAMHABCKUX KPOCCBOP/IOB: TOJBKO 3allOJIHEHHAS CETKa;

TPQGOBaHHH K BBINIOJIHEHUIO 3aJJaHUA HAa BOCCTAHOBJICHHE COOTBETCTBHUSA

K 3amanusiM TaHHOTO TUIIA OTHOCSITCS 33/1aHUsI HA BOCCTAHOBIIEHUE COOTBETCTBUS MEXY
AJIEMEHTaMH JBYX CIHHUCKOB, mHopsaka psia. COCTOMT W3 JBYX TPYHI 3JIEMEHTOB M UYETKOH
(OpMyYITHPOBKH KpUTEPHUS BBIOOPA COOTBETCTBUS MEXKAY HUMHU.
1.CooTBeTCTBHE ycTaHaBIUBaeTcs Mo MNpuHIMIY 1:1 (OZHOMY 3JI€eMEHTY MNEepBOW TPYIIIbI
COOTBETCTBYET TOJBKO OJMH 3JIEMEHT BTOpPOM rpymmbl) uian 1:M (ogHOMY 3J€MEHTy nepBol
TPYIIbI COOTBETCTBYET M 371EMEHTOB BTOPOM I'PYIIIbI).
2.BHyTpH Ka)KJ0i TPYIIIBI 3JIEMEHTHI JOJKHBI OBITH OHOPOIHBIMHU.
3.KonnuecTBo 371€MEHTOB BO BTOPOM TpyYIE AOKHO IPEBBINIATh KOJIWYECTBO 3JIEMEHTOB
nepBoil rpynmsl, HO He Oosiee yeM B 1,5 pasa. MakcUMaJbHO JOMYCTHMOE KOJHYECTBO
AJIEMEHTOB BO BTOPOM Tpymme He MopbKHO mnpeBbimaTh 10. KomudyecTBO 35eMeHTOB B MepBOi
IpyTMIie J0JKHO ObITh HE MEHEe YEThIpeX.
4.ConepxaHue BOMPOCOB JOJDKHO OBITH OPUEHTHPOBAHO HA TMOJYYCHHE OT TECTHPYEMOTO
OJIHO3HAYHOI'O 3aKJIFOUEHUSI.
5.0cHOBHBIE TEPMUHBI TECTOBOTO 3a/IaHUS JOJKHBI ObITh SIBHO U SICHO OIIPE/IEIICHBI.
6.TecroBble 3a/laHUs TOJDKHBI OBITh NMparMaTMYECKHM KOPPEKTHBIMH M PACCUUTAHBI HA OLIEHKY
YPOBHS y4EOHBIX TOCTUKEHUI 110 BEIOpaHHOM TeMe.

7. TecToBble 3a/1aHUs TOJDKHBI (POPMYITUPOBATHCS B BUJE CBEPHYTHIX KPATKUX CYXKICHUH.

8.B comeprkaHMM TECTOBOTO 3aJIaHUsI OMPEIEISIONINN MTPU3HAK JOJDKEH OBITh HEOOXOJIUMBIM H
JIOCTaTOYHBIM.

9.Hanuuue apryMeHTHPOBAHHOTO BBIOOpA OTBETOB K 33JJaHUSIM Ha YCTAHOBJICHHE COOTBETCTBUS.

TpeOoBaHusi K 0pOPMIICHUIO 3aaHUSI HA BOCCTAHOBJIEHHE COOTBETCTBHS

1.Ha nucte momkHa ObITh (haMHUITHS aBTOpPa, a TAK)KE Ha3BaHKE 3aJaHUsI TI0 BHIOPAHHOM TeMe.
2. ®opMa NpeACTaBICHNUS 3aJaHUI Ha BOCCTAHOBJIEHUE COOTBETCTBHUSA:
Wuctpykuus: CooTHecHTe HamMcaHHOE B cTosonax 1 u 2.



Bomnpoc:
Bapuants! oTBeTa:

Croinoerr 1 Cronberr 2
A 1
B 2
C 3
D 4
5
6

OtBer: A.3. b.2. C.5. D. 1,4,6

3.Ilpu KOHCTPYHMPOBAHUHM TECTOBBIX CHUTYallMd MOXKHO IPHUMEHSTH pPa3IH4YHble (GOPMBI HX
npencTaBieHus ( PUCYHKH, TpadUKd, CXEMbI) C LENbI0 PALMOHAIBHOTO TPEIbSIBICHUSL
cofiepkaHHs y4eOHOTro MaTepHaa.

OO0uue Tpe6oBaHUs K 0(pOPMIIEHHI0 3aJaHUS K COCTABJIEHHI0 CTPYKTYPHO-JIOTHYEeCKHX
cxeM (CJIC) u cpaBHMTENbHBIX TA0JIMI

1.PaboTa nomkHa OBITH TpencTraBieHa Ha Oymare (opmata A4 B me4aTHOM (KOMIBIOTEPHOM)
W PYKOIIMCHOM BapHaHTe.

2. Cxema (Tabnmia) A0DKHA OBITH JOCTATOYHO MPOCTOM, JIAKOHMYHOW M TIOMEIIATHCSI Ha OJTHOU
CTpaHHUIIE.

3.ABTOMOUTYpPBI JOKHBI OBITH 3CTETHYECKH MPAaBUIBHO OQGOpMIICHBI (BUA, pa3Mep, LBET,
PacHoJIOKEHHE Ha JIUCTE).

3. Cxema (Tabiuma) NOHKHA OBITH HATJISTHOW, JUISI 9er0 MOXKHO HCIOJB30BaTh CHMBOJIBI,
rpaguyeckuii MaTepuall, BETOBBIC OTTEHKH.

TpeOoBaHNs K BBINOJHEHHIO 33/IaHHUSI HA COCTaBJIEHMEe CTPYKTYPHO-JOTHYEeCKHX CXeM
(CJIO)

1.CtpykTypHO-JI0OTHYECKast cxema (Tabiauia) JoJDKHA COJlepKaTh KIFOUeBble MOHATHA, (passl,
(opMyIbI, WIITKOCTPALMK, PACIIOIOKEHHBIE B ONPEIEIEHHON JIOTHYECKOM II0CIEeJ0BATEIBHOCTH,
MO3BOJISIONIEH MPEICTaBUTh N3y4aeMblil 00bEKT M0 BEIOPAHHOM TEME B IIEJIOCTHOM BHUJIE.

2. B xayecTBe 3JIEMEHTOB CXEMBbI JOJKHBI ObITh BBIAECIEHBl OCHOBHBIE U JIOCTATOYHbIE IMOHATHUS
10 TEME.

3. DnemeHTbl cxeMbl (TIOHATHUS) JIOJKHBI OBITH PACHOJIOKEHBI TaK, 4TOObI OblIa siICHA HX
uepapxusi (HarpuMep, poJOBble M BHJIOBbIE NMOHATHUS, OOIIME M KOHKPETHBIE - B LIEHTpE, Ha
nepudepun - BCIIOMOTaTeNbHbIE).

3. DnemMeHTaMu CXeMbl MOTYT OBbITh:

— UH(OpMaIMOHHBIE OJIOKH, COEAMHEHHBIE CTPEIKAMH UM BHIHOCKaMH, TEKCTOBBIMU CBS3KAMU;
— CTOJOLBI M CTPOKH, Ha MEPECEYEHUU KOTOPBIX B slUEHKE CKOHLIEHTpUpOBaHA HH(OpMalus,
CTPOKH U CTOJOIBI 0053aTEIbHO UMEIOT HAa3BaHUS (XapaKTEPUCTHKH).

TpeOoBaHNsl K BHINOJHEHUIO 32/IaHUSI HA COCTaBJIeHHE CPABHUTEJIbHBIX TA0IUIL

1. Pa3genuth TeKCT BHIOpAaHHOUM TEMBI ~HA OCHOBHBIE CMBICTIOBBIC YACTH,
B neBoit yactu tabnuibl chOpMyIUpPOBAaTh HA3BAHUS MYHKTOB, B MPAaBYIO 4acTh  TaOIHIIBI
BHCaTh WH(GOPMAIMIO, KOTOpasl PACKPBIBACT MYHKTHI JIEBOM YaCTH.
2.B tabnuiy BHOCHTH Hanbouiee CyIeCTBEHHbIC MTOI0KEHUS U3Yy9aeMOro MaTepuania,
MOCJIE0BATEIbHO U KPaTKO M3Jaras uX CyTb CBOMMH CJIOBaMU WJIM B BUJIE LIUTAT.
3 Bxurodats B TaOIUIly HE TOJBKO OCHOBHBIC MTOJIOKEHUS, HO U 0OOCHOBBIBAIOIIHNE UX BBIBOIBI,
KOHKpETHbIE (paKThl U IpUMEpHI (6€3 MOJPOOHOTr0 ONHUCAHNUS).



[Tpunoxenue 4
[IpakTnueckue 3ananus

MMPAKTUYECKOE 3AJJAHUE Nel. SJIEMEHTHI JINHEMHON
AJITEBEPBI 1 AHAJIMTUYECKOM TEOMETPUM

3ananue 1(3KOHOMHUYECKNH CMBICJ MAaTPHIIbI)

Marpuiia npeacraBiasieT coO0OM YIOPSAIOYCHHYIO CHCTeMy HHGpOpMaIUH,
MpeCTaBICHHYIO B B¢ Tabiuipl. CucreMa nHGOpPMAIIUKA O B3aUMHBIX ITOCTaBKax
MPOAYKITUU OTpacjeil MaTepUalbHOTO IIPOU3BOJICTBA MOXKET OBITh MPEJICTABICHA B
Buje Marpunpl. Ilycte wumeercs ® oTpaciedd mnpousBojacTtBa.  Onpenenum

o Hx
KBagpaTHylo Marpuiny 4 pasmMepoM ®X® 31eMEHTHI KOTOPOM @ 0003HAYAIOT

00BEMBI MTOCTABOK MPOAYKIUM U3 ¥ oTpaciu B < -10 oTpacib. Marpuuei MOXHO
MPEACTaBUTh U CUCTEMY HHGOpMAIMM O HOpMax MaTepHaIbHBIX 3aTpaT s

IIAHUPOBAHUA CHa6)KeHI/IH IMpCAIIpUATHUAL. Ecimm MNpCaAIpuATUC

IIPOU3BOAUT ” TUIIOB MNpOAYKIHNH, HCIIOJBb3yA IIpU 3TOM m BHUOOB CBIPbA, TO
A=(a;) mxn

Marpuiia #’ pazmepa ompeesieT HOPMBI ~ MaTepHajbHBIX  3aTpar.

& T = r— =
Tak, % €=1m7=1  ,,0va pacxona i-ro Buma chIpbs Ha MPOM3BOJCTBO

CANHUIIBI 4.ro TuHna IMPOAYKITHH. HPGIIHOJIO)KI/IM, 4qTO IOBa  pPa3JIMYHBIX

NPEANPUATHS OTHOW OTPACIN IPOU3BOIAT OJUHAKOBBIE THUIIBI IPOTYKIIUN i1, ,

Ha KOTOPYIO pacxonyercs ® BUIIOB CHIPbs 5-5. B CUJTy Pa3JINYHON TEXHOJIOTUH
HOPMBI MAaTEpPUANIBHBIX 3aTpPaT Ha MPEANPHUATUAX HEOIMHAKOBBI U OIMUCBHIBAIOTCS
MaTpuIiamMu pasmepa ?*™ 4 u B cooTBeTCTBeHHO. I[lycTh TiepBOE TpemmpusiThe

i,

npoussouT M eunuu npoxykwan 2, ®2 - tyna . %= _ una = Bropoe,

cootBercTBeHHO, YvF= enunun npomykimmy.

3adaua 1. Onpenenutb MaTpPULy IOJHBIX MaTEpPUANbHBIX 3aTpaT B JTaHHOM
OTpaciy Ha MPOU3BOJCTBO MPOAYKITUH.

Pewenue. Beném BeKTOphl — CTONOIBI MPOU3BOJACTBA TEPBOTO M BTOPOTO

() G
MPEANPUSITUNA: o =

b

YToObl HAWTH MOJHBIC 3aTPATHl MIEPBOTO MPEANPUATHS TI0 KAKIOMY BUIY CHIPHS,
HYXHO YMHOXKHUTb MaTpUIly HOPM MaTepHUaAIbHbBIX 3aTpar 4 Ha
crosioent X, AX = C (HOpsSIIOK  COMHOXHUTENIEH  ONpenesieTcs BO3MOXKHOCTBIO
MEPEMHOKEHUS JIByX MATPUI] U DKOHOMHUYECKHM CMBICIIOM HMX MPOU3BEIACHUSA).

Martpura-cronber; C umeer pasmep ®*1.  DxoHommdeckmit CMBICT  KaxmoTo

|
c; = Z"EII
AJIEMEHTA H (1= 1...n) — mOJIHBIE 3aTPATHI CHIPHS S Ha Bero MPOIYKIHIO,
BBIITYCKAEMYIO II€PBBIM MNPEAIPUATHEM. AHAJOTWYHO OINPEAEISIIOTCA IOJIHbIE
3aTpaThl BTOPOIro IMPEANPUITHS N0 KaXA0My BUAY ChIpbsA: BY = D, rie marpuua-
cronber D Toxe nmeer pazmep ®*1. TlonHele 3aTpaTel CHIpBA KakIOrO BHAA MO
000MM MPENNpUsATUsAM MoJy4aroTcss cymmupoBanuem wmatpuil Cu D: P = C+D.



=ci+di (l —

DKOHOMMYECKHMI CMBICI KaXKIOro DdlieMeHTa £ [...n) — TONHBIC

3aTpaThl ChIPhS S: 4a Beio MPOAYKIIMIO, BBITYCKAEMYIO IBYMSI TIpeANpUsiTUsIMU. B
MarpudHoM Bujae P = AX+BY.
BapuanTtl. Onpenennts MaTpuily MOJHBIX 3aTPaT, €CIIU B YCIOBUAX 3adauu 1

112 2 3 5 10 25
A=|13 4 1| B=|4 10 1| X=|15| ¥ =|26

¥ 21 5 7 6 20 37
b b b .
IToICHUTH IKOHOMUYECKUI CMBICIL.
Bapuant 2. OnpeaenuTs MaTpuUIly OJIHBIX 3aTPaT, €CIIU B YCIOBUSAX 3adauu 1

7 6 1 7 10 11 10 15
A=|3 2 4| B=|1 2 8| X=|20] ¥=|20

5 8 9 2 £ 2 30 25
b b b .
[{osICHUTE PKOHOMUYECKUN CMBICII.
Bapuanr 3. Onpenenuts MaTpUIly HOJHBIX 3aTPaT, €CJIM B YCIOBUSIX 3adauu 1

2 61 713 10 10
A=|3 2 5| B=|1 2 8| X=|12| F=|20
5 3 1

8 9 2 14 25
, , .

[ToSICHUTH 5KOHOMHUYECKUH CMBICIL.

Bapuant 4. J[Ba npeanpusTus BBITYCKalOT 3 BHAA MEOCIbHBIX TapHUTYPOB,
pacxonyst mpu 3ToM 4 BHIa CbIpbs: (paHEpy, IUIACTMACCY, TKAaHb, JAPEBECHHY.
Hopmbl maTepuanbHbIX 3aTpaT sl KaKI0TO MPEANPUATHS 3aJaHbl MaTpuuamMu A
nu B. Ilepoe mnpegnpustue Bemmyctwio 100 rapautypoB 1-ro Tuma, 100
rapHUTypoB 2-ro tuma, 0 rapHuTypoB 3-ro Thma. Bropoe mpennpustue
BBIITYCTUJI0, COOTBETCTBEHHO, 300, 200, 100 rapautypoB. HailTu MaTpuily moiaHbIX

215 0 2 3
0 4 3 4 1 5
A.= B:
271 6 0 2
7 3 1

3arpar, eCiu 328 ,

Bapuanr 5. Vcnosnib3yst ycaoBHe NPEAbIAYIIEH 3a1a4u, HAUTH MaTPUILY

1135 0 7 3

0 4 3 4 1 5
J’.: B:

2 41 6 0 2

3 5 7 7 3 1

MaTEepUAJIbHBIX 3aTPaT, €CIIN ,
Bapuant 6. /[Ba mpeanmpusiTHs BBIIYCKAlOT 3 THUMAa MEOEIbHBIX TapHUTYPOB,
pacxonys mpu 3TOM 4 BHJa ChIpbs: (aHepy, IUIacTMacCy, TKaHb, JPEBECHHY.
HopMmbl MaTepuanpHbIX 3aTpaT 3aJaHbl IS KaXKAOT0 NPEANPUITHS MAaTpulamMu A
u B. IlepBoe npennpusitue Boimyctuisio 120 rapautypoB 1-ro tuna, 0 rapHUTYpOB
2-ro tuma, 210 rapHutypoB 3-ro THna. BrTopoe npeanpusTHE BBITYCTHIIO,
cootBeTcTBeHHO, 400, 200, 300 rapHUTYpOB.



213 015

0 4 5 4 2 1
A= B=

211 302

3 2 7 131

Haiitn maTpuily NOJIHBIX 3aTpaT, €CIU ,
Bapuant 7. Vcione3ys yciioBue NpeapIAyien 3a1a4i, HAMTH MaTPpUILy

1 45 09 2

0 3 2 315
A: =

1 21 201

MaTCpHUaJIbHBIX 3aTpar, CCJIN 3453 ’ 331

3adaua 2. B rTopoje HMEIOTCS aTesibe UHAUBUAYAJIbHOTO TOIIMBA KEHCKOTO
JAE€rKOro IUIaThd TMEPBOrO, BTOPOTO U TpeThbero paspsamoB. Kaxkmoe arenbe
U3roTaBNUBaeT 4 BUAa 3NN I0OKH, TIIaThs, Oy3KH, OpIoKU. ATenbe s pa3psaa

3a W3TOTOBJICHUE W31enud [ BUIa MOJy4aeT 4y pyOJIeii. Marpuna
PACICHOK b =(df), s=1,2,3,4;i=1,2,3,4. CymecTByeT €IMHbII MOKBapPTaIbHbBIN
P=(py)

IUIaH ITIOIIMBa AJIA aTCJIbC BCCX PaA3psAd0B, KOTOpBIfI 3a0a€TCs ManI/II_Ieﬁ

,,j=1,2,3,4, tne Pg_  komuuecTBO W3JICIIAN | BUZIa, KOTOPOE KAXKIOE AaTelibe
JIOJI’KHO W3TOTOBUTH B j KBapTase. Tpebyercs ONPENCTINUTD
Matpuily T TOKBApTAILHON BBIPYUYKH aTEIbe KaXKI0ro pa3psa.

Pewenue. Ilycth ¥ . BBIpYyUKa aTesnbe s-paspsza B J-
kBaprane s=1,2,3,4; j=1,2,3,4 — DJIEMEHTBI MaTpuusl 7.
4

Torna %= FaPy ¥ doPy; ¥dopy + Fedupy = g‘dﬁﬁ

, TIIe KaXKJ0€ CllaraéMoe OIpeleisieT KBapTAIbHYIO BBIPYUKY aTelIbe OT U3JACIIUN
COOTBETCTBYIOIIETO BUAA. 110 mpaBuiy yMHOXKEHUSI MATpHI] MOKEM 3aluCcaTh B
MatpuuHOM Bune: T = DP, T. €. MaTpulla NOKBAPTAJIIBHOW BBIPYUKH ONPEACIISIETCS
KaK IPOM3BEACHUE MATpULBl pPACUEHOK D HA MaTpully IOKBAapTaJbHOIO
nnana P. Omeem: T=DP.

Bapuant 8. HaiitTu maTpuily NOKBapTalbHOW BBIPYYKH aTebe, €CIM MaTpula

35 30 40 130
15 45 20 20 0 25 20 20
P=
D=|20 50 25 25 30 35 40 30
pacrIeHoK 25 60 30 40 R 20 18 15 20/ MaTpula IOKBApTaAJIbHOI'O

wiana. [IpoBecTy aHaJIN3 Pe3ysIbTATOB.

Bapuant 9. HaiitTu maTpuily NOKBapTalbHOM BBIPYYKH aTelibe, €CJIM MaTpulla
100 200 210 250

30 40 10 15 » 300 250 200 150
D=|50 55 60 &5 “|100 90 250 300
pacLeHOK 10 60 20 15 R 300 300 400 250 -MaTpuna

MMOKBAPTAJIIBHOTO ILJIaHA.
[IpoBecTn aHanu3 pe3yibTaTOB.
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Bapuant 10. HaifTu mMaTpuily mokBapTadbHON BBIPYUKH aTelibe, €CJIM MaTpHulla

45 50 40 50
15 45 25 26 30 25 30 40
p=[20 50 27 28| 7|30 35 40 30
paCHeHOK 25 60 30 40 , 26 28 35 60 - ManI/IHa HOKBapTaHBHOFO

IJ1aHa. HpOBeCTI/I aHaJIn3 pC3yJIbTATOB.

3agaya 2. Mojens MeXoTpaciaeBoro daimanca.
B tabnune 1 npuBeaeHbl KO3(PGUIIMEHTHI TPSAMBIX 3aTpaT U KOHEYHAs
MPOIYKIMS OTPACIIEN HA TIAHOBBIN IIEpUoA, yci. E.

 Tabnuua 1
Ompacno Ilompeobaenue Koneunwiui
Ipomvrunennocms | Cenvckoe NpOOYKm
XO035UCMBO
Ilpouszeoocmeo | [Ipomvlunennocms a b t
Cenvckoe c d f
XO35UCMB0

Haitru:

A)rnaHoBbIe 00BEMBI BAJIOBOM MPOAYKIIUU OTpPACTIEH, MEXOTPACIIEBbIC
MOCTaBKH, YUCTYIO MIPUOBLIb OTpaCIIeH;

B)neoOxoauMblii 00beM BaJIOBOT'O BBIMTYCKA KaXKI0H OTpaciiu, €CJIN
KOHEYHOE MOTPeOIeHNE MPOIYKIIMHU CEIBCKOT0 X035MCTBA YBEIUUUTCS Ha
k%, a mpompblliieHHOCTH Ha [%.

JlaHHBIE 110 BapUaHTaM IPEJCTABIICHBI B TAOIHIIE 2.

 Tabauua 2

Bapuanr | a b c d t f k [

0 0,4 0,25 0,5 0,4 300 200 30 40
1 0,3 0,5 0,5 0,3 200 300 20 30
2 0,5 0,3 0,4 0,5 400 200 30 60
3 0,4 0,4 0,3 0,4 300 400 40 50
4 0,6 0,25 0,4 0,3 400 300 40 40
5 0,3 0,35 0,6 0,5 500 300 30 30
6 0,5 0,45 0,5 0,4 500 400 20 40
7 0,5 0,3 0,3 0,3 300 100 30 40
8 0,6 0,4 0,3 0,5 200 400 40 60
9 0,6 0,25 0,5 0,4 300 300 40 30
10 0,4 0,3 0,5 0,5 400 600 50 40

Pemenue.

ITycth K03 PUIMEHTHI MPSAMBIX 3aTpaT ¥ KOHSUHAS TIPOIYKITUS OTpacicit
Ha IJIAHOBBIN MEPHO/I, YCII. €1I. UMCIOT CIICIYIOIIHNE 3HAYCHUS (CM. Ta0m).
Tabnuya 3

Ompacno ‘ Ilompebnenue ‘ Koneunwiii |




Ilpomviunennocms | Cenvckoe nPOOYKmM
XO35UCMBO
Ilpouszeoocmeo | [Ipomvrunennocms 04 025 300
Cenvckoe 0,5 0,4 200
XO35UCMBO

o o o X
A)HaiineM miaHoBbie 00bEMBbI BAJIOBOM MPOIYKIIUK OTpaciel X :( 'J, 3Hadl,

4TO 3adHa MaTpulla A = (

(SOOJ
MPOAYKTA Y = :

200

0,4 0,25
0,5 04

Hcnonb3yem ocCHOBHYIO (hOpPMYITYy MEKOTpACIeBOro OamaHca
X=(E-A)'Y.

OO6paTHas MaTpuIia K MaTpUIE E - A = (

Lo (2,553 1,064
X=(E-A)'Y=
2,128 2,553

] UMeEET BU

0,6 —025
-05 06

300) (978,723

200) - (1 148,936)'

Xs

ijﬂMBIX 3aTpaT U BEKTOP KOHEYHOI'0

TakuMm 00pa3oMm, IJIAaHOBBIN 00BEM BaJOBOM MPOAYKIIMHM OTpACiIei paBeH
x1=978,723 (npoMBIIIIIEHHOCTH), X2=1148,936 (cenbckoe X035UCTBO).
Haiinem mexxotpacneBbie moctaBku. KoaddummeHT npsiMbix 3atpat
ompenenseTcs Kak 00beM pecypcea i, HEOOXOIUMBIH Il POU3BOICTBA

CANMHULLI IIPOAYKIIUU j, T.C. al.j =

Xy = X

[Tonmyyaem:

i, j=123.

xij

X

J

, I,j=1,2,3. Orcroga M0KHO HalTH

X, =a, -x =0,4-978,723 =391,489 ; x,, = a,, - x, =0,5-978,723 = 489,362 ;
X, =a,-x, =0,25-1148,936 = 287,234 x,, = a,, - x, = 0,4-1148,936 = 459,574
[Tomygaem Tabmuiry 4.

Tabnuuya 4
Ompacnw Ilompeonenue Koneunuwiii
IIpomviuinennocms | Cenvckoe npoOyKm
X035Ucme0
Ilpouzeoocmeo | [Ipomvluiiennocms 391,489 287,234 300
Cenvckoe 489,362 459,574 200
X035lCcme0

Haiinem ycioBHO YHMCTYIO IPOIYKIUIO OTpaciei u3 Gopmysl
X, =X, +X,, +2;,0TKya z, =x; —(x; +x,;), j=12.

[omyynm: z, = x, —(x,, +x,,) =97,872,




2, =x, —(x, +x,,) = 402,128.

B)Haiinem HeoOX0 MBI 00hEM BaJIOBOIO BHIITYCKA KaXXI0M OTPACIIH, €CIU
KOHEYHOE MOTPeOJICHHE MPOAYKIIMU CETBCKOT0 X034iCTBA YBEJIMUUTCS HA
30%, a npomsineHHOCTH Ha 40%, TO €CTh HOBBIN BEKTOP KOHEYHOU
MPOIYKIIMH MIPUMET BUI:

v - 300-13) (390
- (200-1,4) (280
Torma BaJIOBBIN BBIMTYCK OyAET paBeH:

4 2,553 1,064 \'390) (1293,617
X' =(E-A)'Y'= =

2,128 2,553 \ 280 1544,681

HoBBbIi1 BAJIOBBIN BBITYCK JJIs1 MPOMBIIUIEHHOCTH: 1293,617, niist cenbckoro
xo3sicTBa: 1544,681.

3ananue 3.

[Ipennpusitue 3a TpU JHS MPOU3BEIO0 MPOIYKIIUIO TPEX BUIOB. MI3BECTHBI 0O0BEMBI
BBIITyCKa MPOAYKIIUMU 3a TPU JHS, KOTOpbIe MpHUBEICHbI B Tabiwmile. /[eHexHble
3aTparsl HAa NPOU3BOACTBO B IIEPBBIM, BTOPOM W TPETUHW JHH COCTABHIIU
COOTBETCTBEHHO A, B m C THICAYM YCJIOBHBIX eAuHUIl. HaliTu ceGecTommMocTh
MPOAYKIMHU KaXA0TO BUAA.
N — HoMmep BapuaHTa

Jenp / Bug OObeM BbIMyCKa MPOIYKIUH JleHeKHbIe 3aTpaThl
MPOAYKIIUU (enuHUIT)
I 11 111
[TepBblii | 3 7 A
Bropoii 5 6 8 B
Tperuii 4 5 3 C

MaremaTH4eCKyI0 MOJIEIIb 3a7jau peluTh 1o ¢popmyiaMm Kpamepa

Bapuant | A4 B C

1 45 63 34
2 26 40 22
3 24 48 36
4 23 37 23
5 19 50 37
6 21 51 38
7 35 49 26
8 34 53 29
9 31 56 35
10 18 45 33




Pewenue. TlycTb neHexXHBIE 3aTpaThl HA TPOU3BOACTBO MEPBOM MPOAYKIIUU
coctaBisitoT 30 ThIC. pyO., BTOpoit — 40 ThIC. py0., TpeTheit —15 ThIC. pyo .

Jlenb OO0BeM BBIITYCKa IPOTYKINH (CIHHHIT)
[lepBbIii 10 23 4
BTopoii 24 3 5
Tperuii 9 26 2

[TocTpoenue maTtemaTuueckoit Mogenu. O003HAYUM Yepe3 X|,X2,X3 HCKOMYIO
ce0eCTOMMOCTh MPOAYKIIMU KAXJ0ro BHUja. Toraa mojy4aeM CUCTEMbl JTUHEUHBIX
YpaBHEHUI C TPEMsI HEU3BECTHBIMMU:

10x, +23x, +4x, =30
24x, +3x, +5x, =40
Ox, +26x, +2x, =15

3aganme 4. MareMaTH4YeCKyl0 MOJENIb 3aJauyd 3 pEIINTh METOJIOM
0OpaTHOW MAaTPHUIIBI.

3az[aHne 5. MaTeMaTHLIGCKYIO MOZACIIb 3aJa4n 3 PCIINUTL MCTOAOM Faycca.

3ananue 6.

N3BectHO, uTO 32 OonuMH pyOnabr MoxHO Kynuth 0,37(4m-0,91) yclnoBHBIX
eaunun nepBoi BamoThl, 0,54(0,3m+2,18) yCIOBHBIX €AUHUIl BTOPOUM BAIIOTHI U
0,78N+0,51 ycnoBHBIX eauHU TpeThel BamoTa. CoCTaBUTH TAaOJIUIy OOMEHHBIX
KYpPCOB BQJIIOT
N — nomep BapuaHTa

M,ecnn N -geTHoe,N < 8

N+2

,eciu N - HeueTHOE,N <9

N,ecimu N -gyetHOoe,N > 8

N -1,eciuN - HeutHOE,N > 9

Pewenue.

Kaxxapiit ctonber B Tabsiniie 0OMEHHBIX KypCOB BaIIOT BBIPAXKaeT KypCOBYIO
CTOMMOCTb €IMHHUIIBI COOTBETCTBYIOLIErO BHa BaltoThl. JIroOble 7Ba cTonOIa u
J00BIE JIBE CTPOKU ATOW TAOIUIBI MPOMOPIUOHAIBHBI, T. €CTh JIIOOBIE BETOPHI-
CTOJIOIIBI U JTFOOBIE BEKTOPHI-CTPOKH KOJUTHHEAPHBI.

[TycTb M3BeCTHO, UTO 32 OAUH (PYHT CTEPIMHIOB MOKHO KYNUTh 2 J0JUIapa
31 uent wu 1 ¢ppank 72 caHTUMA.

. 1
[lepBbIil BEKTOp-CTONOEI] UMEET BH] | O603HaYMM HEU3BECTHBIC

2,31
KOOPJIMHATHI BTOPOTO BEKTOpa-cToIONa uepe3 y; U y3. [lonyyaem BekTop-cronder




Vi
1

Y3
TO HEU3BECTHBIE KOOPAUHATHI HaiiieM u3 nporopiuu 1 _L72 231 e,
¥ 1 Y
y1=0,58, y,=1,34. T. e 3a oauH nomwtap MoxxkHo KynuTb 0,58 ¢dyHTOB
cTepiauHroB U 1 gojutap u 34 ueHTta. AHAIOTUYHO pacCyXKaasi, CTPOUM TaOIuUIly
OOMEHHBIX KYpCOB Il TPEX BATIOT

C KOOpJAMHATaMHU . Tak xak mepBblii W BTOPOM CTOJIOLBI MPONOPLUHUOHAIBHBI,

1£ 1$ ISF
1£ 1 0,58 0.43
15 1,72 | 0,74
1SF 2.31 1,34 1
3ananue 7.

[Ipennpusitue BbimyckaeT 4 Buma npoaykuuua Pi,P»,P3;,Ps B KOJIMYECTBAX
160N-120, 80N+70, 2400-10N, 15(28N-12) enunui. IIpu 3ToM HOpMBI pacxojna
CBIpbsl COCTaBJSAIOT cooTBeTcTBeHHO 0,5N; 3,5N-3.4; 0,4N+0,7; 6,9N-5,8 Kr.
OnpenenuTs CyMMapHBIM pacxXxojl ChIpbsi U €r0 M3MEHEHHE IPU HU3MEHEHUSIX
BbIycKa mpoaykuuu P;,P,,Ps;,Ps coorBerctBeHHO Ha 8-N, N-5, 2N-9, 15-3N
CJIMHUII.

3ananue 8.

WM3aepxkn  TmepeBO3KM  JIByMS  BHUJIAMH  TPAHCIOPTAa  BBIPAXKAKOTCS
ypaBHeHUsIMUA y=15(3N+4)+4Nx u y=12(3N+5)+7Nx, TIe X — pacCTOsSHHE B
COTHSIX KHJIOMETPOB, Y — TPAHCIIOPTHBIC pacxobl. HaumHas ¢ Kakoro pacCTOSHUS
0oJiee PKOHOMHYCH MEPBBIM BUJ TPAHCIIOPTA.

3aganmue 9.

N3menenne  oObeMa  TpPOM3BOJCTBA y  JIMHEWHO  3aBUCUT  OT
MPOU3BOJIUTENIBHOCTH TpyJa x. COCTaBUTh ypaBHEHHE STON 3aBUCUMOCTH, €CIIU
npu x=7N-4  y=21N-10, npu x=5N+2 y=40N-6.

IHPAKTHYECKOE 3AJIAHUE Ne2. BBEJIEHUE B
MATEMATHYECKHWHA AHAJINA3

B sxoHOMHKE MHOTHE 3aBUCHUMOCTH MOTYT OBITH 3aJaHbl (DYHKIIMSIMU KaK

O/IHOil TIepeMeHHOM y = f{x), Tak 1 Heckonbkux nepemennpix ¥ = FCa-2—%)
Hannune (yHKIMOHAIBHBIX 3aBHUCHUMOCTEH MO3BOJISIET HMCIOJBb30BaTh armapar
MaTEMaTUYECKOr0 aHalu3a JJisl PEIICHMs SKOHOMHUUYeCcKuX npobdieM. B kauecTBe
IPUMEPOB  (PYHKITMOHAIBHBIX 3aBUCUMOCTEH B OKOHOMHUKE MOXKHO TIPHBECTH
cienyomue (yHKINH, UMEIONINEe YKOHOMUYECKUH CMBICI B HEKOTOPOW o0nacTu
3HAYECHHUU apryMeEHTa:

" @®yHKIHUS cpoca OT LEHBI TOBapa, y = f(x), x - IleHa ToBapa, y - CIpOC Ha TOBAp.
" @®yHKIHUS LEHBI OT CIIpoca ToBapa, y = f(x), x - cIpoc Ha TOBap, y - IIeHa TOBapa.
" CyMmmapHas BbIpy4yKa, paBHasl IPOU3BEACHUIO KOJIMYECTBA MPOJAHHOTO TOBapa
Ha IIeHy TOBapa, TOXe fABIsieTcs (yHKIUEHN crpoca.
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" CyMMapHbIe H3JCPKKH MPOU3BOJICTBA F 0T 00beMa MPOM3BOACTBA X: F'=F(x) u
cpenHue (yAelbHbIE) M3ECPKKH MPOU3BOACTBA (CEOECTOMMOCTS) f- MYHKIIUHA OT
o0beMa pou3BOACTBA X: f{x) = F(x)/x.

CyMMmapHble  U3ACPKKM  MNPOU3BOJACTBA F MHOTJA  BBIPAXKAIOTCS  JIMHEUHOMU
dbyHKIIHEH OT 0oOBhemMa BBITyCKaeMOW mpomykuuw X: F(x) = ax + b, e a - cymma
U3JIEPKEK nepeoti TPYNIbl HA €IUHUILY TPOAYKIUU, b - U3ACPKKU MPOU3BOJCTBA,
HE 3aBUCSIIME 0T 00beMa BhIycKa (6mopas rpynna). K nepeoii rpymnie uzaepxex
OTHOCATCA PAacXoibl, 3aBHUCSIIME OT 00bEeMa BBIYCKAa MPOAYKIUHU, HAMPUMED,
CTOMMOCTb CBhIpbs, ormiata pabouum u T. 1. Ko eémopoii rpymnmne OTHOCUTCS
aMOpTH3alMs 3J0aHusd, €ro OTomieHue W T. 0. CpeaHue U3IEPKKH, WIN
ce0eCTOMMOCTh TPOAYKIIUH, f(X) B 3TOM ciydae uMeeT BUI f(x) = F(x)/x =
(ax+b)/x=a + b/x.

3agauya 1. @OuKCHUpPOBaHHBIE HU3JIEPKKUA COCTABISIOT @ ThIC. py0. B MecHll,
MEepEMEHHbIE U3ACPKKU —b pyO., BeIpyuka — ¢ pyO. 3a €IUHUIYY MPOAYKIUHU.
CocTtaBuTh (QPYHKLIHIO MPUOBUINA U MOCTPOUTH €€ rpauK. Y CTAaHOBUTH MOJIOKEHHE
TOYKHU 0€3yOBITOUHOCTH.

BAPHAHT |4 b c

1 10 30 50
2 8 22 35
3 9 25 40
4 12 30 25
5 11 28 42
6 12 30 40
7 8 27 45
8 9 25 45
9 12 15 25
10 11 25 46

Pewenue. B.M.EpmakoB COopHHK 3amad 1o Bhiciied maremaruke. Ctp. 266
3amada 18.1.
3amaya 2. 3akOHBI CIIpoca M MPEMJIOKEHHS] HA HEKOTOPBIM TOBAp ONPEIEISIOTCS
YpaBHEHUSIMU p=ax+b u g=cx+d.
A) HaliTu TOYKy pBIHOYHOIO PAaBHOBECHS M MOCTpoUTh rpaduk. Hailitu Touky
paBHOBECHS M1OCJIE BBEJEHUS HAJIOra, paBHOIO 3.
B) Haiitu yBennieHue 11eHpl 1 YMEHBIIICHHE PABHOBECHOT'O 00beMa MPOIakK.

BADUAHT |4 b c d

1 -2 12 1 3

2 -2/3 6 2/3 2

3 -1 4 0,5 1

4 -2 250 1 100
5 -0,5 45 0,5 5

6 -1 100 3 20

7 -2 150 4 30

8 -1/4 34/4 1/6 38/6




9 -3/2 36/2 3/5 48/5

10 -0,1 0,8 2/3 7/3

Pewenue. B.M.EpmakoB COopHHK 3a7ay 1o Bbicuieil mMaremaruke. Ctp. 268
3amaya 18.2.

3apaua 3.
B 3amayax HaWTH yKa3aHHBIE [IPEIEIIBL.
2 3 X
L a) im0 g g Iy (25
=2 x=2 o0 ) +3x" +4x xoo\ 2x+4
: -3 g i
2. @) Im¥E 6 aimi R g gy SR
x-9 x—9 oo 3x7 4] =0 fox
2 551 1-2x° —3x* ’
30 a) B 6 IRy g
=5 x-=5 oo x4+ 4x7 +5 xoe| 3x—1
_ lrx—+1- 2 2
4. a) NIV g X TIET gy 8
x>0 3x x>0 §xc -2 x>0 Sy
X t+x- 2 - i
5. a) hmszr—M; 0) hm%; B) lim 272X
=2 x°=3x+2 o 3xT+2x7 —x x| 24 2x
. Ax+1-2 S . i
6. a) llmxz— ; 0) hmM ; B) lim——
=3 x" -9 xoo Dy =2 0 cos2x—1
2 _ 3_9 2 x
7. a) limﬂ; 0) limw; B)  lim 4t}
= x—1 o X" +3x+5 o\ 4x+5
: -1 . 2x — . tgx—si
8. a) hm\/g— ; 0) hmw; B) limZ2E
L s | ey | x—0 2x
> —6x+8 X - -1y
9. a) Sl IR N R B)  lim| “2L].
=2 x" —=8x+12 e 2xT+ X oo\ x =2
- 2 . sin3
10. a)  lim—2f 6) lm—X "% . ) gimIY
=63 —4x+3 =0 ]2x" =9x+2 x>0 sin 4x

3ananme 4. J{ng kaxaoil U3 3a1aHHBIX (PYHKIMHA HAMTH TOYKHU pas3pbiBa U
UCCJIEN0BATh UX XAPAKTEP.

x, npu x<0

2 1
1. y=22 12, y={1 . 13, y=—
x+5 —,npu x>0 x -4
X
? <1
14, y=—. 15, y=0 sl g6yt
2—x x+1, npu x>1 x-1
4 —2x, npu x<-1 1
17. y=—% 18. y=, " C19. y=2
x+5 x +1, npu x>-1
x+3

20. y-=



NPAKTUYECKOE 3AJJAHUE Ne3. MATEMATUUYECKUI AHAJIA3

3agaya 1. B 3a1auax HaliTu IPOU3BOAHBIC 33JAHHBIX (DYHKIIUH.

1. a) y=x"-Inx; 0) y =arctge” .
3x-7
2. a) y =ﬁ; 6)  y=sin’rgx.
3. a) y=(x3+1)~cosx; 0) y=1n(1+sin2x).
3cos x
4. a - ; 6 — 4arctg3x .
U )
5. a) y=x"-1gx; 0) y = arccos (Zezx —1) :
6. a) =k)§—fx; 0) y=cosln(2x—x2).
7. a) y=sinx-Inx; 0) y =gt e
6" . )
8. a) y= ; 0) y=In arcsm(l —X ) )
cos x
9. a) y=e(x'+1);  6)  y=m(1+Vx).
10. a) _ arcs;nx : 6) y=sin’ (4x3 N 1) .
x

3amaya 2. 3akOHBI CIIpoOca M NMPEMIOKEHHS] HA HEKOTOPBIM TOBApP ONPEIEISIOTCS
YpaBHEHUSIMU p=ax+b u g=cx+d.
HaliTu BenmunHy Hajora ¢, Ipy KOTOPOW JOXOJ rocy1apcTBa OyIeT MaKCHUMAJIEH.

BAPDHAHT |4 b c d

1 -2 12 1 3

2 -2/3 6 2/3 2

3 -1 4 0,5 1

4 -2 250 1 100
5 -0,5 45 0,5 5

6 -1 100 3 20

7 -2 150 4 30

8 -1/4 34/4 1/6 38/6
9 -3/2 36/2 3/5 48/5
10 -0,1 0,8 2/3 7/3

Pewenue. B.M.EpmakoB COopHMK 3amau 1o BhIciedt maremaruke. Ctp. 279
3amada 18.36.

3agaya 3. [lana pyHkuusa z = f(x;y). Tpedyercs HaiiTu

A) rpaaueHT

B) mnpom3BomHyro GYHKUMH z= f(x;y) B Touke A, IO HampaBICHHIO
BekTopal (I;—1).

1.z =x%+xy +v?%; A(1;2),B(1,02;1,96).

2.z=3x%—yx+x+y; A(1;3),B(1,06;2,92).



3.z=x%+3xy— 6y +1; A(4;1),B(3,96; 1,03).
4.z =x?> —y? + 6x + 3y; A(2;3),B(2,02; 2,97).
5.z =x%+ 2xy + 3y?; A(2; 1), B(1,96; 1,04).
6.z=x?>+y?+2x+y—1;A(2;4),B(1,98;3,91).
7.z = 3x? + 2y? — xy; A(—1;3),B(-0,98; 2,97).
8.z =x% — y2 + 5xy + 4y; A(3;2),B(3,05;1,98).
9.z = 2xy + 3y? — 5x; A(3;4),B(3,04; 3,95).

10.z = x?2 — 5y + xy + 2y?; A(1;2),B(0,97; 2,03).

3apaua 4. Jlna QyHKIMH 7= f(x;y)U3 3aJaHud 3 HalUTH IPOU3BOJHYIO
(yHkumu B TOUKe A, MO HanpaBIeHUIO BeKTOpal (I; —1) ¥ TPAJAMEHT B TOUKE Ag
3apaua 5. (IlonyueHue QyHKIIMM HA OCHOBAaHUU SKCIIEPUMEHTAIIbHBIX JAaHHBIX 110
METOJIy HAUMEHBIIINX KBAJIPaTOB)

[IpuObuls TpeanpusiTUs 3a HEKOTOPBIM NEpPUOa JACSATEIBHOCTH IO Tojam
IpuBeIcHa HIbKE. TpedyeTcs: a) COCTaBUTh JIMHEHHYIO 3aBUCUMOCTDb ITPUOBLIH 110
roJiaM ACSATEIbHOCTH IPEANPHUATHS; b) OPEACIUTDh 0KUTAEMYIO IPUOBLTH IS 6-TO
roja A€ATEIbHOCTH.

X; 1 2 3 4 5

Y; Y, Y, Y, Y, Vs
1.

X 1

y 4,3 5,3 3,8 1,8 2,3
2.

X 1

y 4.5 5,5 4,0 2,0 2,5
3.

X 1

y 4,7 5,7 4,2 2,2 2,7
4.

X 1

y 49 5,9 4,4 2,4 2,9
5.

X 1

y 5,1 6,1 4,6 2,6 3,1
6.

X 1

y 3,9 49 3.4 1,4 1,9
7.

X 1

y 52 6,2 4,7 2,7 3,2
8.

X 1




ly 15,5 16,5 15,0 13,0 |
9,
X 1 2 3 4 5
y 57 6,7 52 32
10.
X 1 2 3 4 5
y 59 6,9 54 3.4
Pewenue.
HYCTB JAaHbI 3BHAYCHUS OIIBITHBIX JAHHBIX.
X -1 0 1 2 3
y 0 2 3 3,5 3 4,5

1o 3aganHOM TabKlle MOCTPOUM TOUYEHHBIA rpaPuK QPYHKIUU.

A

y [ ]

v

1 crtoco6. Cormacao MHK,

ITo maHHBIM TaOJUIIBI HAWJIEM 3HAYEHUS TTApaMETPOB k U b
byHKIMH TPUOTMKEHUS y = kx+b, JJIST YE€TO BOCIOIb3YEMCS

HOpPMaJbHOM CHCTEMOM BU/JIA:

n n
kaf +b2xl. = inyi
im1 im1 in1 .
b

an:xi +bn= iyi
CocTaBUM BCIIOMOTATEILHYIO TAOJIHITY.
N9 X; Vi xiz X Yi kxz+b kxi+b_yi (kx["'b_y,‘)z
1 -1 0 1 0 0,81 0,81 0,6561
2 0 2 0 0 1,55 -0,45 0,2025
3 1 3 1 3 2,29 -0,71 0,5041
4 2 3,5 |4 7 3,03 -0,47 0,2209
5 3 3 9 9 3,77 0,77 0,5929
6 4 4,5 |16 |18 4,51 0,01 0,001




> 19 16 |31 |37 2,1766

N3 cymm cTOnOMOB NpH x,, y,, x7, x,y, COCTaBIsieM KO3(PPHUIIUEHTHI CUCTEMBI:
31k +9b =37
{9/( +6b=16
W3 pemienus cucteMbl HAXOIUM UCKOMBIE mapaMeTpsel : k=0,74 u » =1,55.
[loacraBuM 3HaueHUs HAWAEHHBIX MNapaMeTpoB B (POpMyJy MPUOIMKAIOIICH
GyHKIUU y = kx+b. IckoMoe ypaBHEHHE y =0,74x+1,55.
[TocTpoum rpaguk nMoaydyeHHOM QYHKLIHUH y = 0,74x+1,55.

YacTp TaHHBIX TOYEK HAXOAMUTCS MOJ MPSMOW, Apyras 4yacTtb — Hag Hel. Cymma
KBaJIpaTOB OTKJIOHEHHUsI OPAUHATHI IPSAMOU OT OPAUHATHI JAHHOW TOYKU paBHA &° =

6
> (kx; +b-y,)’=2,1766. CpenHee KBagpaTHMYECKOE  OTKJIOHEHHE, KOTOpPOE
i=1

5% 21766
6 6
3anava 6 (IlpuioxkeHus1 HeonpeaeJeHHOT0 HHTErpaJa)

B 3aBucuMocTH OT KOHKPETHOTO cMmbicha (GyHKIuH f(x) (puznueckoro,
r€OMETPUYECKOr0, 3KOHOMUYECKOT0) TIPU HHTETPUPOBAHMU Mbl TOJIy4YaeM
BBIPOKEHHUE 11 COOTBETCTBYIOIIEIO 3aKOHA, OIMUCHIBAIOIIETO JaHHBIM OOBEKT.
XapakTEepUCTUKN IKOHOMUYECKUX 3aKOHOMEPHOCTEN MOXKHO BOCCTAaHOBHUTH, €CIIH
M3BECTHA CKOPOCTh (MHTEHCUBHOCTb, IMJIOTHOCTH) WJIM TEMIT pocTa (OTHOCUTEIbHAS
CKOPOCTb) HEKOTOPOTO 3KOHOMHMUYECKOTO Ipoliecca. 3Has NpeaeiabHbIe U3IEPKKU
MPOM3BOJACTBA V' = f(X) , MOKHO HAWTH U3IEPKKU MPOU3BOJICTBA
y(x)=[f(x)dx+C (33€CH X — 0GBEM OXHOPOIHOM POLYKLIHH).
3Has  ckopocth V'(1)=f(¢) (mnu Tem y'(¢)/y(f) ”BMEHEHHUS TMPOU3BOJUTEIHLHOCTH
Tpya), MOXKHO HAaWTH MPOU3BOAUTEIHHOCTH Tpyaa y(f) = [ findr+ C
Bapuant 1. Cuuras, 4YTO NPOU3ZBOJAMUTEIHHOCTh TPyJAa HMEET TEHJCHIIUIO
CKOPOCTH POCTa, HAWTHU 3aKOH U3MEHEHHUS TPOU3BOJIUTEIIBHOCTH TPY/Ia, €CIIH TEMII
ee pocra paseH f(1)=2t/(1*+1).

Bapuant 2. CkopocThb HU3MEHEHHs MPOU3BOAUTEIBHOCTH TpyAa y(f) 3agaercs
ypaBHeHHEM Y(f)=-47+8. HaiiTh 3aKOH U3MEHEHUS TPOU3BOIUTEIILHOCTH TPYa.
BapuanT 3. TeMn u3MeHEeHUs! TPOU3BOJIUTEIBHOCTH TPyAa

paBeH f(1)=(4t+1)/(3t+7). HaliTu 3aKOH WU3MEHEHUS TPOU3BOIUTEILHOCTU TPYAQ,
€CJIM U3BECTHO, YTO Mpu t=0 MPOU3BOAUTEIBHOCTH COCTaBIsIA 3 y. €.

IPUXOAMUTCH HA OJHY TOUKY: & = 0,6.


https://pandia.ru/text/category/yekonomicheskie_zakonomernosti/

Bapuant 4. Temn VU3MEHEHHUS ITPOU3BOIUTEIIBHOCTH Tpyaa
paseH f(1)=t/(+*+0.04). HaiiTu 3aK0H M3MEHEHUS TIPOU3BOIUTEILHOCTH TPYIA, €CIH
M3BECTHO, 4TO npu t=0 Nponu3BOAUTEILHOCTH COCTABIIsIIA 2 Y. €.

Bapuant 5. IlpenenbHbie  U3AEPKKA  MPOU3BOACTBA f(X) OMPEACIISIIOTCS
ypaBHeHUEM f(x)=a+bx?, Tmex- o00bEM BBHIIYyCKAEMOH MpoxyKuuu. Haiitu
3aBUCHUMOCTH U3JIEPKEK MPOU3BOACTBA OT X.

Bapuant 6. IIpenensHble n3nepx’ku (pacxoa) Ha MEPEBO3KY TOBapa 3aBUCAT OT
paccrosaus x: f(x)=6x+4. OnpenenanTts 3aBUCUMOCTh PACXOJIOB Ha IEPEBO3KY
TOBapa OT PACCTOSIHUSA MPU YCIOBUH, YTO npu x=0 pacxoasl COCTABISIOT 1 y. €.
Bapuant 7. IlpenenbHas 1ieHa f(x) Ha ToBap sBISETCS (PYHKIMEH crpocax H
3amaeTcs gopmynoit fix)=a - bx, (a>0, b>0). OnpenenuTh 3aBUCUMOCTh 1IEHBI OT
CIpoca NpH YCIOBUH, YTO IIPHU OTCYTCTBUU cripoca (x=0) nena paBHa Cy yci. ef.
Bapuant8. Temn WU3MEHEHUS MIPOU3BOIUTEIIBHOCTH Tpyza
paBeH f(1)=(t+1)/(t+5). HaiiTu 3aK0H U3MEHEHUs TPOU3BOAUTEILHOCTH TPYAQ, €CIIH
M3BECTHO, 4TO npu t=0 Npou3BOAUTEILHOCTL COCTaBIsIA 1 y. €.

Bapuanr 9. IlpenenbHble M3AEPKKH NPOU3BOACTBA f(x)=5+3x%, rmex — 00beM
BBIITYCKAeMOM MPOAYyKIMU. HallTu 3aBUCUMOCTB U3/IEPKEK MPOU3BOJICTBA OT X.
Bapuant 10. [Ipenensuble u3aepkku (pacxojl) Ha MEPEBO3KY TOBapa 3aBUCAT OT
paccrosaHusd x: f(x)=8x+1. Onpeaenuts 3aBUCHUMOCTh pPACXOJ0B Ha MEPEBO3KHU
TOBapa OT PACCTOSIHUS MPHU YCIOBUU, YTO Mpu X=0 pacxoibl COCTABIISAIOT 2 Y. €.

3agaua 7. (mpu10KeHUS ONPEEICHHOTO HHTErpaia)
3akOHBl CIpoca MW NPEIJIOKEHHUS Ha HEKOTOPBIM TOBap ONPEIESIOTCS
YpaBHEHUSIMU p=ax+b u g=cx+d.
HaiiTu BeIUrphIl noTpeduTesnell U moCcTaBIIMKOB TOBApA.

BAPDHAHT |4 b c d

1 -2 12 1 3

2 -2/3 6 2/3 2

3 -1 4 0,5 1

4 -2 250 1 100
5 -0,5 45 0,5 5

6 -1 100 3 20

7 -2 150 4 30

8 -1/4 34/4 1/6 38/6
9 -3/2 36/2 3/5 48/5
10 -0,1 0,8 2/3 7/3

Pewenue. B.1.EpmakoB COopHuk 3amad no Beiciieit maremaruke. Ctp. 290
3agaya 18.81.
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[0 TUCLUIUINHE «BpIcIIas MaTeMaTUKa
MakcuMaiibHbIi 0amt — 10

1 cemectp
1 yactep. JIuneiinas aareopa.
No Coneprxanue Bompoca BapuanTel oTBeTa
n/m
Karteropusi 1. Marpuusl n onpeaeanrtenun, CJIAY
1 | BeImmoHuTH OewcTBHE: 00 O
0 L1 2 4
(1 2 4)2]= 48 16
4 2. (20)
3.(0 4 16)
0
4.1 4
16
2 | BBIIIOJIHUTE IEHCTBHE: 1.2 52
N\’ 2.15
0| = 3
9
@57-\ §
3.
4. He cymectByeT oTBETa
3 | Haiitu anreOpaunueckoe pomnosiHeHue Ajs4, ecnu u3BecTHa | 1. 46
MaTpua: 2.-46
1 2 3 -1 3.-6
2 -3 4 1 4.6
0 6 5 -3
2 4 6 1
4 | Haii : 03 2
anTn 06paTH_}1110 MaTpuIly L% 5 3
2 1 -1 2o s
23 23 23
3 -2 4| = J2e 17
23 23 23
3 2 1 003 2
2.1 23 23 23
5> > 1
23 23 23
I T
23 23 23
3. HE CyIIECTBYET
0 3 2
413 3 3
9 5 11
23 23 »B
217
23 23 23
S | BeIYMCIUTE ONPEAETUTEIND: 1.0
2.213




2 -1 2 3
-1 3 -1
301 1 3|
4 2 -1 2

3.-106
4.87

Kareropust 2. CucteMbl IMHEHHBIX anreOpandyeckux ypaBHEHUN

HaiiTu perenue cuctemsl IMHEWHBIX ypaBHEHUN: X+2y- | 1. Pemenue orcyrcTByeT
7=6 2. x=1, y=-2, z=3
X-y+3z=4 3. x=1,y=3,2z=2
2x-3y+2z=2 4. x=3,y=2, z=1
OO0beMBbI  MPOMEKYTOYHOM TPOAYKIIMM B JIMHCHHOU 76
cratuueckoil ~ mojenu  JleoHTbeBa  INpeacTaBIEHBI
6 8 10 93
11 9 7 L k] 13 )
MaTpHLeiH 1098 a4 obbems BanoBbix BBIITYCKOB — 113
(100 03
1201,
140 76
BEKTOPOM Torma o00BEMBI KOHEYHOrO NPOAYKTA | 2.
OyyT OPEACTABIEHEI BEKTOPOM ... " 730
94
3 x] 15 )
115)
o4
4,1T3;
OO0beMbl MPOMEXYTOUYHOW MPOAYKIMM B JUHEHHOH | 1.
cratuyeckoil ~ Mozxenu  JIeoHTbeBa  MpEACTaBIICHBI ‘006 0.06 0.08)
6 12 24 4=|012 012 002
1224 6| kD:ﬂﬁ 0,03 EJ:EJiIJJ
L6 6 12 )
MaTpUIeH a 00BEMBI BANOBBIX | <
100 006 012 0,24)
200 | A=1006 012 0,03
kDJ]E 0,02 I],EMJ
BBIIIYCKOB ~ —  BEKTOPOM Torma  marpuma
K03 (HULIMEHTOB NMPSAMBIX 3aTpaT UMEET BUJ ... 3. .
0,01 0,02 0,04
A=1002 0,04 0,01
0,01 0,01 002




0,06 012 0.24
A=1012 024 0,06
0,06 0,06 012
2x—y+5z=0 1. coBMECTHOI U
Cucrema (6x+3y+9z=12 Gyzner HEOIpeeICHHON
2. HECOBMECTHOM U
HEOIpeIeICHHON
3. COBMECTHOH U
onpeaeIeHHON
4. HECOBMECTHOM U
OonpeaeIeHHON
JlaHbl (PYHKIMN TPEIUIOKESHUS ° 0.3p+21 1. 16
+C
= 2. 15
cipoca Y7 ,rne p —uena rosapa. Eciu
PaBHOBECHBIN 00BEM CIIPOCA-TIPEITIOKEHUS paBEeH 3,6 , TO 3. 98
3HaYEHUE MapameTpa C paBHoO ... 4.124
_prlo 1.2
Janbl GpyHKIMH cripoca pP+2 y 4
s=15p P —
MIPeI0OKEHUs , e © —1eHa ToBapa. Torma 3
paBHOBECHAs 1I€Ha CIpOca-MPEeATOKEeHUs PaBHa ... 2.
10
3.
4.3
= 5
Jana GhyHKIUS TPeIOKEHUS $=2p+3,73 , e P_ = M
1eHa ToBapa. Eciiu paBHOBECHBIH 00bEM CIIpoca- 1 p+25
OpeaIOKEHUS paBCH 6,75 , TO (QyHKIIHS 5 q= pE +4.5
crpoca 9= @"{P] MO>KET UMETH BUJI ... _3p+11
3. p+2
4 9= 3.75p+2
PaBHOBECHBII 00BEM CITPOCA-TIPEITIOKEHHS paBeH 5 ,a 1.9° 05p+3.5 :
paBHOBECHAs IIEHA CIIPOCa-TPEIOKECHUS pPaBHA 3 Torma s = p+13
(GyHKIUM cripoca 9= t}’[\}? ) 51 p+1
_ 2g=ﬂ:5p+3:5,

MMpCATOXKCHUA (p] MOTYT UMETh BUJ ...

s=3p+5




5 =
3 47 5-3p : p+1
_p+17
4 p+1
5=05p+35
Kareropus 3.. BekTopHas anredpa
Haiitu opt Bextopa a= (3,0,— 4). 1.5
2. (3,0,-4)
3, (_ 30, ij
5 5
. (3,0,_ ij
5 5
CkansipHO€ IPOU3BEIEHUE BEKTOPOB 1.0
5=(1,—1, 2)141;:(2,3—1) paBHO 2.-3
3.1
4.8
BekTopst @265y bCLLA) HEPIEHIUKYIISPHBI, 1.-2
eciau k PaBHO... 2.4
3.2
4.4
CkansipHoe mpousBesieHHe BekTopoB a = {-2;-1;1;2;0} u | 1.-2
b={0;1;1;1;2},3amaHHBIX B OPTOHOPMHUPOBAHHOM Oa3muce, | 2. 0
paBHO... 3.3
4.2
Haiitn yron mexny BekTopamu 1T
a=(1,2) u b=(-2,1). 2
2.0°
3.0
2
4. n
Haiiti yron mexnay Bekropamu 4=(2.-3,1) u b=(3,1,-3) 1. g
2.0
3n
3.2
4.
. - 1.15
Haittu mopyne Bexktopa 4 =(4,-3,12) 213
3. 11
4.12
. AB 1.(1,-2,2)
Haiitu nnmuHy BekTopa , ecmm A(2,0,3) u B(3, -2, 5). )3
3.5
4. (3,-2,5)
Ha mnockoctn manel 2 Bektopa p={2; -3} u q={1; 2}. 1 2p +5q




Pasnoxenne Bektopa a={9; 4} mo 6asucy P, 9 umeersux | 2. P79
3. 2P -39
4. 5p + 3q
5. P—q
Karteropusi 4. AHajiuTH4yecKasi reoMeTpusi
Haiitu ypaBHeHue mnpsMoH, npoxonsdueil yepe3 gaHHyro | 1.3x+4y—11=0
Touky M(1,2) mnepneHauKyaspHO JaHHOMY BekTopy | 2.-3x+4y—11=0
n =(3;4). 3.3x—4y—-11=0
4.3x+4y+11=0
Haiitu ypaBHeHue mnpsmol, mpoxondimeil yepe3 gaHHyrwo | 1.2x+3y+4=0
Touky M (1,-2) mapannenbHO AAHHOMY BEKTODPY s =(3;|22x+3y-8=0
2). 3.-2x+3y+4=0
4.2x-3y+4=0
Haiitu ypaBHenue mnpsmoi, mnpoxoxsmedn uepes ase | l.x+y+1=0
nanubie Touku M1 (0, 1) u M> (-1, 2). 2.x-y+1=0
3.x+y+1=0
4. x+y-1=0
Haiitu koopauHaThl HanpaBJisitolero Bekropa npsimoit x + | 1. (-1;0)
y+1=0. 2. (05-1)
3.(-1;1)
4.(1;1)
Haiitu xoopauHatel HOpMaiabHOro BekTopa npsMoil 3x — | 1. (3:4)
4y—-11=0. 2.(3:-4)
3.(3:11)
4. (35-11)
Haiitn ypaBHeHME mNpsAMOH, NPOXOIAIIEH Yepe3 TOUKY 1 23 +4
M (42) nox yrnom ¢ = 30° k ocu aberuce Okx. L. Ex -yt 5 =0
1 243 -4
2. NE xX+y+ Ne 0
1 234
3. NE xX—y+ i 0
1 23 -4
4, N xX—y+ NG 0
Haiitn ypaBHeHue mnpsmol, npoxonsuieil yepes nanHyro | 1.3x+4y—12=0
TouKy M (2, -3) nepneHANKYIIpHO JAHHOMY BEKTOPY 2.-3x+4y-6=0
n =(3;4). 3.3x—4y—-12=0
4.3x+4y4+6=0
Haiitn ypaBHeHue npsmoi, nmpoxonsmend yepe3 maHHyro [ 1.2x+3y+4=0
Touky M (2,-1) mapannenbHO JaHHOMY BEKTOPY s =(3;|22x+3y-1=0
2). 3.-2x+3y+4=0
4.2x-3y+1=0
Haiitn TouKy ppIHOYHOTO PaBHOBECHS, €CIIH 3aKOHBI 1. qo =20, po =125
CIIpOCa U MPEMIOKEHUSA UMEIOT BUJL: 2.qo =15, po =200
3.qo =10, po =205

p:250—q2,p:%q+20

4.q0 =15, po=225




10 | HaiiT TOYKypbIHOYHOI'80 paBHOBECHS, €CJIU 3aKOHBI 1.q0 =30, po =150
CIIpoca U IMPEI0KEHUSI UMEIOT BUI: 2.qo0 =20, po =140
p=240-¢",p=q° +2q+20 3.q0 =10, po =140

4.q0 =10, po =150
Kareropus 5. IlociienoBareibHOCTH M (DYHKIUH
1 | OOmwmili wieH mocieq0BaTeIbHOCTU 4 ="
23 4 L BTy
s sy ,... IMEET BU]... :
39 27 g =
2. n 3n+1
a = _1 n+l L
3. n ( ) 3n+1
a,=(-" 25
4. 3
1 | OOmuii 4YjaeH ™OCIeAOBaTEILHOCTH 1
11 1 pyveersun... a4, = i
'3797277" L. 3
1
an - 3n+1
2.
1
n+l
; a,=(=D" F
1
a,=D" 25
4. 3
3 | Ecau ¢popmyna n-ro unena yuciaosoif | 1. 1
MOC/IEI0OBATEILHOCTH  UMeeT  BuI | 2. 3/5
n+7 3.11/21
X, :n2 — < » TO X4 PaBHO. .. 4.1/4
4 | ObnacTh ornpeneaeHus 1. (-1;0)
v H 2. (0;00)
dynkman 27X ecTh 2 E:Oj;’zol)u (2; )
5 | Obnactp ompezieNenHs | | (—or; —1iwsil +oo)
bynxmm =~ =2 eem 2 L+
3. (0 +mx)
4, (v
6 v=Tsmdx 1. 4n
Hdns  dyHkumu - NEpUOL
paBeH > %
3.n




4. 7/2

y= w2 a1+ vy 1. HEUEeTHOM

(DYHKI_II/ISI * SABIISICTCA

2. COZIEP’)KUT HEUYETHYIO CTEIEHb

3. yeTHOMU
4. HY YeTHOM, HM HEUYETHOMU

Jansl HaOopel Omar motpedurtens | .Bu G

A4(40:30) B(10:100)

2.A uB
€(20,60) , D(30:25) 1o e
OTHOH KpUBOUH 3BuC
Oe3paznuuus LA uC
i _ I|' _ . n
LLX’F)_ XY =C JIeKaT
«TOYKID ...

Karteropus 6. Teopusi npenesion

2
Haiitu npenen lim w 1.2
x—>o00 X“+2x+2 2. 1
3.3
4.0,5
Haiitu mpezien | Xt =2 1.0
M dx+a 2.2
3.0
4. -4
. o oAl x—1—-+49—x 1.2
Haittu npenen Eins - 2.0.5
3.0
4.9
. x =27 1.0
Haiitu npenen lim——— 2.3
>3 x” +3x—-18 ’
3.4
4. ©
["opusoHTaIRHOM acHMOTOTOMN Tpaduka l.x=3
__ 6—2x 2 =2
GyHKIUN Yy = 35, BIeTCs -y :
npsiMasi, onpeseseMas ypaBHEHUEM. . . 3.x= >
4y=1
Haiitu npenen ¢pynkuuu: 1.2;
i Ax+2Vx -1 2. oo;
X—»o0 \/;4-3 3.3
4.0.

Kateropusi 7. HenpepbIBHOCTH (DYHKIIUH




J1st ApoOHO-panOHANBHON (PYHKIIMH 1. x=
x2 fx_2 2. x=1
Y = —=——— TO4YKaMH pa3peiBa 3.x=3
xz — 3x 4. x=-4
SIBJISIIOTCSL. ..
st npoOHO-parmoHaIbHON (DYHKITMH 1. x=-0.5
x2 4 2. x=
Yy = ———— TOYKaMH pa3phiBa ABJIAIOTCA... | 3 X=
2x2 +x 3. x=-
x—4 l. x=
Toukamu paspeiBa QYHKIMH Yy =—"" |2 x=_5
x(x=5) |3 =
SIBIISTFOTCSI TOYKH. . . 4. x=5
x-k3 1. x=0
Toukamu pa3pbiBa QYHKIHMH Yy = —————— 2. x=-
x(x+1) 3 =]
SIBIISTIOTCSI TOYKH. . . 4. x=-3
¥ YcTaHOBUTH
/_\ COOTBETCTBUE  MEXIY
G a— rpapukoM (QyHKIHH U
2 XapaKTEePOM TOYKH X=a.
//—\ a)TOYKa yCTPAHUMOTO
¢ “ = pa3priBa
ol 0)Touka pa3pbiBa 1-ro
) pona
/\ _ B)TOYKa MaKCUMyMa
’ ’ "' I)TOYKa pa3phiBa 2-

romnopsaka

N ‘/<L J1)TOYKA HEMPEPHIBHOCTH

Yucno Touek paspeiBa (QYHKIMM 3a/laHHOM Ha
OTpe3Ke [a;b],r‘pa(bnx KOTOPOM MMEET BHJL

47
i* 4
f

paBHoO...

Yucno Touek pa3pbiBa QYHKIMH, 3aJaHHON Ha
OTpe3Ke [a;b , TpaMK KOTOPOI UMEET BUJL

paBHoO...




YcTaHOBUTE COOTBETCTBHE MeXAy (GyHKIMeH u | la
€€ TOYKOM pa3pbiBa 46
1 3c
lLy=— 2. y= . 2e
Inx x“+x+1
| 1
N
x“+2x+1

a)l 0)0 c)-1d)-2e) I

Ecmu rpaduxy pynkumn y = f(x) 1.2

COOTBETCTBYET yCIOBUE 2.3
3. BECKOHEYHOCTH
4.-2

lim f(x)=2t0 3Hauenue a
x—a

paBHoO...

TecToBBIE 3aJaHNUs 0 OUCLMIUIHHE «BLIcIasg MareMaTHKay
2 yacTtb «MareMaTn4eCKUi aHaAIN3)

Kareropus 8. Texunka nudgepeHunpoBanus

Hai 1 5 ' 1.x
aliTi npousBogHyo |1 o | 2
(6 xex J 2. x° _3_25)(45
3. x7 —EXZS
2
4, )(—1—7)(_3
5
Haittu npou3BoAHyMO | 1. x-8
(arccos»\/l—x —31n\/1—x) 2. (1-x)™x™* +%(l—x)
3. 70— %)™ 15+§(1_x)-2
4.05(1-x)"x " +=(1-x)"
. Haitu npousBoaHyro 1.




( osx —X-sin2x)

—3%%.sinx -In3—sin2x — 2X - COS2X

2.

— 32X . cosx -In3—CcosX — X - sin2x

3

3% .sin X +sin2x —2 - cos2x
4.

—3%%% .sinX —sin2x

. Haittu nponsBoanyto e X 12Yx
/ I.-e " -Inx——— In2
(e_"-lnx+2&) x 4x
2. —e " + e + 2"
. S
-x Jx
3. —e“-Inx + +12 In2
X 2 \/;
4, —e™ — c 12&
' X 2 \/;
3HaueHue MIPOU3BOIHOM ¢bynakum | 1. -1
2.1
/A .
y= e“*%* B rouke x== paBHO... | 3. ()
4.7
Kateropus 9. Ilpou3BoaHbie BbICHIMX MOPSAKOB
[TpousBogHas BTOPOTO mopsiAKa 8
¢bynkuun y=In 8x umeer BUJI. .. L. ;
5 1
8x2
3 1
x2
A 1
x2
3HayeHue NPOU3BOTHON BTOPOTO 1. 112
nopsiika GpyHKIHH 2.16
—_(1_ 4 2 3.12
y=(10-3x)"+2x 1 108
B Touke X=0 paBHO...
[TpousBogHas BTOPOTO TopsiAKa 3
dynxiun y = In(3x) umeer Bux. .. L. <
5 1
' 2




RN‘__

1
3x2
9 | 3HaueHne NPOU3BOIHOM TPETHETO 1.0
nopsiika GyHKIUU Y = e?* +3 2.8
B Touke x=0 paBHO 3.4
4.1
10 | 3HaueHue NPOU3BOAHOMN MOPsIIKA 1.0
GyHKIMM Y = COSX 2. HE CyIIeCTBYeT
B Touke X=(0 paBHO 3.-1
4.1
11 | 3HaueHue NpoOU3BOAHOMN TPETHETO 1.0
nopsaka QyHKIHUH y = sin x 2. He CYyILECTBYeT
B Touke x=0 paBHO 3.-1
4.1
Karteropus 10. IlpusioxkeHusi npon3BOIHOM
1 | YrnoBoii koadpdumnmenT kacarenpHoii k| 1. -3
rpaduky QyHKIMH y = X° + X —3 2.1
B TO4Ke X, =0 paBeH... 3.2
4.0
2 | YpaBHeHHe KacaTelbHOM K Tpaduky | 1. y=-9x—7
dynkumn  y=x’>-3x+2 B TOukKe | 2. y=-9
X, = —3UMEeT BU] ... 3. y=-9x+7
4. y=9x-27
3 | YpaBHeHne HopMmManmu K  rpaduky 3 —lx+ 5
dyukumn  y=x> —3x+4 B TOuke Y773
(3;4) umeer BUT ... 2. y=%x+3
3. y=3x-5
4. y=-3x+13
4 | IlpamonnHeliHOe  nBWXKEHWE  3ajaHo | 1.45
sakonom S () =18¢+9¢t> —¢’. Haiiru | 2.0
MaKCHUMAaJIbHYIO CKOPOCTb. i 63
5 . x-—sinx
Haiitu npesen EI_{}) FERNNS

Hcnodib3ys npaBwiio Jlonurans

Q= = A= O




4.0

6 e 4 e L l

i EE— 3
Haiitu npenen - x—3 ° -

HCIIONB3ys npasuiio Jlonurans 3 o
4.0

7 g 3x 1.0

Haiitu npenen lim —=— , | 2. ©

x—>0 4x 3

HCIIONB3Ys paBuio Jlonuras 3. 3
4.1,5

8 Yrnoson KoadpPpUUMEHT KacaTesibHOM, 1.2
npoBeAeHHON K rpaduKy GyHKLMM 2.-7
y=2x—e3x B Touke X = () ,pasen ... 31

4,2— y
e

9 3aKoH JBM)KEHUS MaTepuaibHON Touku | 1. 25

umeer Bug x(1) =2+ 17t + 3t2, rie g g;
Xx(t) - KooprHATa TOYKHA B MOMEHT 4.20
BpeMeHH t. Toraa yckopeHrue TOUKH IpH

t =1 pasno...

10 | 3aBUCHMMOCTBH MEXy CE0ECTOUMOCTHIO 1.1,5
npoaykiuu C 1 00beMoM 2.6
MPOU3BOJICTBA ) BBIpaKaeTCs 3.-4,04

C=40-b- s
KaKk Q . Koappunment
AACTUYIHOCTH CEOECTOMMOCTH TIPH
o0BbeMe
IPOU3BOICTBA 2=10 paBeH 0.6
Torna 3HaueHune napamerpa b pPaBHO ...

11 | 3aBUCHUMOCTBH MEXYy CE0ECTOUMOCTHIO 14,8
npoxykuuu C U 00beMOM 2.-1,2
MPOM3BOJICTBA O BBIpAXKACTCS i : 11/ ?;4
Kak ¢=30-0.2-0 . Torma
K03 (HUIIUEHT STaCTHYHOCTD
ce0ecTOMMOCTH TpU 00BEME

Q=6
MTPOU3BOJICTBA paBeH ...

12 I.x=0,y=50

OyHKIHMS TTOJIE3HOCTH MOTPEOUTENS 2.x=10,y=25
3.x=12,y=20
UMeeT BUI U = [/ XY 4. x =25 ;]:25

Ilena Ha Garo x paBHa 10, Ha Gyaro y




paBHa 4, noxox notpedutens pasex 200.
Torna ontumanbHBIA HAOOp OJiar
noTpeOuTesNs UMEeT BUI. ..

Kareropusi 11. HccaenoBanue GyHKIMH 110 IPOU3BOIHOM

1 | Halitn HaumenbIee 3HaueHne GyHkmuu | 1.- 8
fix) = x> - 12x + 1 na otpeske [0,2]: 2.3
3.1
4.-15
2 | 3HaueHue ¢bynkiuu | 1. -6
y=x"—6x"+6x—28 touxe | 2+ 0
neperuba paBHo ... Z _22
3 | Haiittu  mpomexytku  Bo3pactanus | 1. (—o0;0) U (1; +0)
byHKINN y=§x3 —%xz +6. 2.(0;1)
3.(2;3)
4. (—o0;2) U (3;+)
4 | Haiitu nauOonpinee 3nayenus Gpynkuuu | 1. 13
y=x"—2x"+5 ua orpeske [— 2;2]. g g
4.2
5 | Haiittu  npomexytku  Borayroctd | 1. (—oo;1)
dyrkmun y=x° +3x° +24x 8. 2. (1;+00)
3.(2;4)
4.(0; 1)
6 | Ecnu Ha otpeske [1; 2] Beimonasietcs 1. ssBnseTcs yObIBaroein
PaBEHCTBO 2. SBJISIETCSL BO3PACTAIOIIEH
f'(x) = —3x + 2, To Ha 9TOM OTpe3ke | 3. UMEET MUHUMYM
bymeans f(x) ... 4. IMeeT MaKCUMyM
7 | Haumenbee 3HaueHue ¢yHkuuum y = | 1
e*" na otpeske [—2; 2] pasHo ...
8 | HaubGonpmee 3HaueHne ¢GyHKOUU y = | 6
6e*"~* Ha orpeske [—2; 2] pasHo ...
9 y=x"—2x*+% | 1. MOHOTOHHO BO3PACTaET;
OyHKIMSA -
. 2. IMeeT MUHUMYM;
Ha uHTepBae (-2;0)
3. IMEET MAKCUMYM;
4. MOHOTOHHO yOBIBaET
10 | HaubGonpuiee 3HaueHuEe PyHKIMH 1.5
y(x) = —x? + 4x + 5 Ha oTpe3Ke 2.0
[0; 5]paBro 3.9
4.8
Kareropusi 12. YacTHble NpOnU3BOAHBIE.
1 | YactHas npousBoHas QyHKIIMH \ 1.2




5 y
Z =X COS2Y 10 IepeMeHHOl Y B

Touke M (1;%) paBHa...

Ll
oW

JluausiMu ypoBHS G YHKIIUU

2
z=3/x—y" saBnsorcs...

. [TapaGosr

. 'uniepGobl
. [Ipsimbie

4. Dnnuncel

W N —

U:czos(x2 —y+z3)

3HAYCHUE ~ < B TOUKE
M(0;—m/2;0) paBHoO...

Ecmu , TO

. =372

2.0
3.172

4. V272

5.1

Jana pyHKIHS IBYX IEpEMEHHBIX

2= \/; Ty Torma o0nacThb

OTIpeIeNIeHus 3TOI (QYHKIINU
n300pakeHa Ha PUCYHKE ...

1) 2)
1 y
,.L-..--.: ....... »
0 x 0 x
3)
bd
0 x

JlaHbl KpUBBIE

6e3pazanuus U(X’F) =U

Ulx.7)=0, —
MOJIE3HOCTH TMOTPEOUTENs K HAOOPbI
6uar norpeGurenst <1, B | CuD.

A

¥
¢ 4 B
XY )=U,
D ~UX.Y)=U,
0 X
Tornma ...

T4 0(0)
,U(C)>U(D)
L U(4)<T(c)

JlaHbl KpHuBas
Oe3pasnuaus U(X.Y)=Uo GyHKIT
MIOJIE3HOCTH TOTpeOuTENs U HaOOPbI

6nar norpeburens <1, B u C.




4 U4)>U(B)>U(C)

A
¥
0 X;
Tornma ...
Jana GhyHKIMs | X+ D_.S\('{f —C
nonessocrn U~ X + 0.5Y . Torna 1
KpHBas 6e3pasanuus 3aJaeTcs 1+ T =C
YPaBHEHHEM ... 7 Y
2X
= _C
3 AT
4GJXJFZC

KaTeropuﬂ 13. HpOI/I3BOI[HaH 110 HAIIPpABJICHUIO M TPAAUECHT

['paaueHTOM CKaIApHOTO MO U = X2
B Touke M(3;2;—1) siBisieTcss BEKTOP

1.4 +12] — 24k
2.7 +4) -2k

3.31 +4) -2k
) _

S
+
[\
~
b

Hamnpasnenue Harickopeiiiero
BO3paCTaHMsI CKAIIPHOTO TOJIS U = XYZ B
touke P(0;1;1) coBnamaer ¢
HaIpaBJICHUEM BEKTODA. ..

Sl e
T A |

+
=t

Ecan rpagueHT ckamspHOro moisd Z =
z(x,y) B TOuke P 3TO  BEKTOP

G=25+12++5).

npousBoAHas nonss Z B Touke P B
HalpaBJIeHUH  BeKTOpa d = (— 2;1)

TO

paBHa...

Kareropus 14 . HeonpeneosneHHbl HHTET

aJl

MHoecTBO MepBOOOpa3HbIX (DYHKIUU

x)=2sin 5
f{.{) 25m“xCDSE‘.{I/IM%TBI/I}I...

1
—cos8x+ —cos2x+C

1. 8 2

1 1
- —cos8x—-—cos2x+C
g 2

2. -
3.




, 1
—sin8x——cos2x+C
g 3

e

. 1 .
—sm8x+—smn2x+C
2 o)

e

MHOXecTBO NEpBOOOPA3HBIX (YHKIUU

—arcsin x
+C

1. — &
f(‘-f] = ! . —arcsin x
’ 2 arcsin x 2 € +C
I-x"e HMeCT arcsinx C
BUII. 3.~ € +
. LAY |~
HeomnpeneneHnprii Dinf + 35 )+ C
3 1.4
x dx L
I—4 “ml+3xt )+
HHTET 2+3x ’
pai paBeH ...

— _ ! 5 +
3 )

L1'_r1(2 + 3x4)+ C
4,12 =

Kareropus 15. OnpeneneHHblil HHTErpal

Haiitu onpeneneHHblil HHTErpal 8 N 10
} x—1 . 3 3
T ax, 2. 83,8
o+/x +1 3 V3 3
3. 1058
3 3 3
4. _8 p_10
3 3
Haiitu onpeneneHHbIN HHTETpa | J6
4 1 C T A
| dx. 32
0016+ x2)V16 + x> , V2
S 32
3, Y6
32
. V2
32
HaiiTi 3HaueHne onpeeIeHHOro 1.0
1_ax 2.0,8
HHTErpana}, —=—= N 2
3
4.2
Kareropus 16.. Ilnomanp miockoi o01actu
OmnpeneneHHbIH uHTerpan, | 1.3
. " [(5x—15)dx
BBIPXAIOLIUH IIOab TPEYroJbHUKA o

¢ BepumHamu (0;0), (3;15), (0;15),
UMeEeT BU/I. ..

2. I(IS —5x)dx
0




3']05—fyu
0 5
3
4. I Sxdx
0
BerancnuTh miiomans Gurypsl, | 64
OTpaHUYCHHOU JIMHUSAMH, 33JaHHBIMU "3
YpaBHCHHUSIMH 64
2 2. —
y=T7-x 5
y=x"-1. 3. 16
3
e
32
Borauciuts miomans GUrypsi, 1.3/4
OTPaHUYCHHOMN JIMHUSAMU 2.3
yv=4—x H y=x —2x 3.4
4.9

VYpaBHeH#He cripoca Ha HEKOTOPBIi

100

TOBap UMECT BUA: P = ———
x+15

Haiitu Bemrpsii notpedutenei, ecnu
PaBHOBECHOE KOJIMYECTBO TOBapa paBHO
10.

P

Py

YpaBHeHHE cripoca HA HEKOTOPBI

TOBap MMEET BUA: P = 134 — X2

Haiitu BeIMrpbIlI nOTpeduTeNeH, eciau
paBHOBECHas 11eHa paBHa 70.

P

Do




Haiitu noTpeOUTENbCKUI H3NMHUILEK,
€CJIN 3aKOHBI CIIPOCa U IPEUI0KECHHUS
MMEIOT BUJ:

p:250—x2,p=%x+20
|

Po’

Haiitu moTpeOUTenbCKuil N3TUIIICK,
€CJIN 3aKOHBI CIIPOCca U MPEI0KEHUS
UMEIOT BUJI:

p=240—x",p=x>+2x+20

PA
S
Do 0 (xo, Po)
-\
o :::o x

Teopernyeckrie BOIPOCHI

Kareropust 16. JIuneiinas anreGpa

Marpuna — 37o0...

1. mpsimoyrosbHas Tabinna
qucen

2. OTIpeAeIUTENb

3. OTIUYHBIN OT HYJS MHHOP
4. HEeoTpeaAeNIsieMoe TTOHSTHE

YnopsaoyeHHas COBOKYITHOCTb 3JIEMEHTOB,
Y KOTOPBIX HOMEp CTPOKH U HOMEP
cTos0Ia COBMAJIAl0T, HA3bIBAETCH. ..

1. m1060YHO JUAaroOHANIBIO
MaTpPHIIbI

2. HEHyNIeBON MaTpuLEi

3. rI1aBHOM AUAroHaJILIO
MaTpUIbI

4. AMaroHaJbHON MaTpuULIEeH

Ecnu B MaTpulie 4nuciIo CTpOK paBHO YUCITY
ee CTOJIOIOB, TO TaKasi MaTpHIla
Ha3bIBACTCH:

1. mpsiMOyTONBbHOU
2. KBaJpaTHOU
3. eIMHUYHOM

CoBOKYNHOCTH 11 X 11 N€HCTBUTEIBHBIX
9HCell, PACTIONIOKEHHBIX B BUE
MIPSMOYTOJIBHON TaOJUIIBI, TJIE 71 — YUCIIO
CTPOK, 1 — YHCIIO CTOJIOIIOB TAOJIHUIIBI,
Ha3bIBAETCS:

1. mpsAMOyTONBHOM MaTpULIEeH
2. onpeAenuTenemM
3. KBaJIpaTHOW MaTpULEH




5 | Ecamu B MaTpuie Bce 3J1€MEHTHI TJIaBHOU 1. HyneBoi
JIMarOHAIN PABHbI €JMHULIE, A BCE 2. nuaroHajJbHOU
OCTaJIbHBIE AJIEMEHThl — HYJIEBBIE, TO 3. enMHUYHOU
TakKas MaTpHIla Ha3bIBAETCS:
6 | Ecnu B kBasipaTHO MaTpuiie Bce ee 1. nyneBoit
3JIEMEHTBI, CTOSALINE HUXKE WIIU BBIIIIE 2.TpeyrojbHOH
[JIABHOW IMarOHaJIA paBHbI HYJIIO, TO OTa 3.1uaroHaJIbHOMN
MaTpulia Ha3bIBaeTCs
7 | IlopsimoK MOXKET OBITh TOJIBKO Yy MaTPHUIIbI l.nmpsiMOyTOIBHOM
CJIEIYIOLLEro BUA: 2.KBaJpaTHOU
3.MaTpULBI-CTPOKH
4.m0601
8 | UToOBI BBIUMCINUTD [TPOU3BEICHUE 1.yMHOXUTB 3JIEMEHTHI IEPBOI
MaTpHIlbl Ha YKCIIO0, HYXKHO. .. CTPOKH Ha 3TO YHUCIIO
2.YMHOUTb 3JIEMEHTHI [IEPBOTO
cToJI0Ia Ha 3TO YUCIIO
3.yMHOXUTb 3JIEMEHTHI TJIaBHOU
JIMaroHaIM Ha 3TO YKMCIIO
4.yMHOUTb KaXbli 3JIEMEHT Ha
3TO YUCIIO
9 | IIpu ymMHOXeHUM MaTpulbl A Ha MaTpully | l.4ucio cTon01oB MaTpUIsl A
B nomxHO coOnroaarbest yelioBue. .. PaBHO YHUCITYy CTOJIOLIOB MaTpPHUIIbI
B
2.4UCJI0 CTPOK MaTpuIbsl A
PaBHO YHUCITy CTOJIOLIOB MATPHIIbI
B
3.91cI0 CTONOIOB MaTPHUIIBl A
PaBHO 4MCIIy CTPOK MaTpulsl B
4.4ucno CTpoK MaTpuusl A
PaBHO 4MCIIy CTPOK MaTpulsl B
10 1.cymme npou3BeneHuit

[IpousBenennem A-B MaTpuilbl A pazMep
aMXnN ga

marpuny B pasmepa 7 x]
mx [

Ha3bIBACTCsA

MaTrpuna pasMmepa , OJICMCHT

C‘ -
) I
KOTOpOM * paBeH ...

COOTBETCTBEHHBIX 3JIEMEHTOB 1-i1
CTPOKH MaTpPHIIbI Ay j-ro
CTON011a MATPHUIIBI B

2.CcyMMe€ COOTBETCTBEHHBIX
3JIEMEHTOB 1-i CTPOKH

MaTpPHUIIBI Ay j-To cTonbua
MaTpPHIIBI B

3. cymMMe Ipou3BeICHUM
COOTBETCTBEHHBIX JIEMEHTOB j-TO
CTOJIOIA MATPHIIBI Ay j-oit

CTPOKH MaTpHUIIbI b
4. 1pOU3BEACHUIO




COOTBCTCTBCHHBIX 3JICMCHTOB
MaTpHuIbI

11 | Onepanus yMHOKEHHUSI MaTpUIl HE l.acconmaTuBHOCTH
o0JiajjaeT CBOHCTBOM. .. 2. KOMMYTaTUBHOCTH
3. AMCTPUOYTUBHOCTHU
12 ITycts MaTpuna A umeer 1. 4%3
pasmeprocts 4 %3 Torna 2.3%3
TPAHCIIOHUPOBAHHAS IO OTHOUICHHIO K 3 3x4
Matpuue <1 marpuua re uMeer 4.4 x4
pPa3MepHOCTb. ..
13 | [Ipu yMHOKEHUU MaTpULIbI HA €AMHUYHYIO | 1. MCXOqHAs MaTpula
MaTpuIly Oy/eT MoTy4eHa. .. 2. obpaTHas MaTpuua
3. eAMHUYHAs MaTpUIa
4. TpaHCIIOHUPOBAHHAS MaTPHUIIA
14 Marpuna < umeer pasmepHocts  3x2, L. BxC
B_3x4 C - 2x4, | 5B
MaTpHIia U Marpuia | 3. CxB
Torma CYIIECTBYET MPOM3BEICHHE | 4 /1 ~
Matrpuil ...
15 | Onpenenurtens — 3T0... 1.qucio
2.maTpuia
3. BEKTOp
4. tabnuua yncen
16 | Uemy He MOXKeT OBITH paBeH 1. oTpunaTenEHOMY 3HAYCHHIO
OTIpEeECTTUTEb. .. 2. TpoOHOMY 3HAUYEHHUIO
3. HynI0
4. 6ECKOHEUHOCTH
17 | lopsimok onpeaenuTens 3To. .. 1.mmamna3oH 3HaUEHUH ero
3JIEMEHTOB
2.cyMMa MHJIEKCOB TTOCTIEAHETO
3JIEMEHTA MOCIEIHEN CTPOKHU
3.3HaueHue ONpeaeTuTeNs
4.91CII0 CTPOK U CTOJIOIIOB
18 | MuHOp onpenenuTens 3710. .. 1. cyMMa 31€MEHTOB €ro IJIaBHOU
JaroHanu
2. anrebpanyeckoe JOMOTHEHNE
AJIEMEHTa OTPEACTUTENS
3. Ipyrou OonpeaeauTenb,
TOJIYYEHHBIN U3 TaHHOTO
BBIYCPKUBAHUEM CTPOKH U
cTonbIa
4. mpou3BeAEHUE PJIEMEHTOB
TJIaBHOM JIMaroHau
19 | AnreGpanueckoe TOTOTHEHHE KaKI0TO 1. MMHOpY 3TOTO 3JIEMEHTA,

OJICMCHTA pPaBHO...

B34ATOMY C IMPOTHUBOIIOJIOXKHBIM




3HAKOM;
2. MUHOPY 3TOTO 3JI€MEHTA,
B35ITOMY CO CBOUM 3HAKOM, €CITH
CyMMa HOMEpOB CTPOKHU H
cronla, Ha epecedeHnn
KOTOPBIX CTOUT AaHHBII JJIEMEHT,
HEYETHO, ¥ ¢ OOpaTHBIM 3HAKOM,
€CJIM YETHO;

3. MUHOpPY 3TOTO 3JIEMEHTA,
B3ATOMY CO CBOMM 3HAaKOM, €CIIH
CyMMa HOMEpOB CTPOKH H
cToNI01a, HA IEPECCUYCHUN
KOTOPBIX CTOUT JJAaHHBIN JIEMEHT,
YETHO, U C 0OpPAaTHBIM 3HAKOM,
€CIIH — HEYETHO

20 |TIpaBWJIO TPEYTOJIBLHUKOB — 3TO. .. 1. mpaBuio npeobpazoBaHust
onpeaenuTeNns
2. IPABUIIO BBIYMCIICHHUS
onpeaenuTeNs J060ro mopsIKa
3. PABUIIO BBIYMCIICHHUS
OIpeenuTeNs TPEThEro HopsIKa
4. mpaBuIo 06pa3oBaHHUs
MHHOPOB
21 —
a, 0 ag L. Gy (ayay; —ay3a:)
Onpenemutens (421 G G| pasen... 2. (a5 —a3a,,)
a, 0 a 3. —ay (a,a5; — a3y
4. (@05 —aya5,)
22 |®opmyIia BBIYUCICHUS ONpeneanTeNs 1. a,,0,,0,,
a, a, a
o G 4
2. 41p0xas;,
a, a, a
tpethero mopsanka (421 o o3
P P 3. Gy,a5305,
a, a, a
31 G s
4. a;,a,5;305,
COZIEPYKUT CIIELYIONIHE TPOM3BENCHHUS. ..
23 |Pa3n0KeHHeM OIPEIETUTENS 110 SIEMEHTaM | 1. HaXOKIEHHE ONPEIETHTENS

CTPOKH HA3bIBACTCA. ..

KaK CyMMBI IIPOU3BENCHUI
3JIEMEHTOB CTPOKHM Ha MUHOPBI
3TUX 3JIEMEHTOB

2. HaxOXKJECHHUE ONPEIECIUTENS
KaK CyMMBI IIPOU3BEICHUI
9JIEMEHTOB CTOJIOIA HA UX
anre0panvecKue JOTMOTHEHUS
3. HaXOXIEHUE ONPEACIUTEINS
KaK CyMMBI IIPOU3BENCHUIN
3JIEMEHTOB CTPOKHM Ha MUHOPBI
9THX YJIEMEHTOB




4. HaxOXKJECHHUE ONPEACIUTENS
KaK CyMMBbI [TPOU3BEICHUI
3JIEMEHTOB CTPOKH Ha UX
ayreOpanyecKku JOMOJIHEHUS

25 4, 4y Gy é _66
IpENeNuTEND |4y Gy Ay| =2, Torna 3' 3
ay Gy 4 4.3
5.4
3a,, -3a, 3a;
onpenmenmutens |4y Ty Ay
ay 4y A4y
paBeH...
26 | On i 1 -6
pEeAETUTENb HEBBIPOXKICHHOM . K Kakoi-m1bo cTpoke
KBaJIpaTHOW MaTpULIbl YMHOKaeTCs Ha 8§, npulaBisieTcs apyras,
€CIH ... YMHOX€EHHasi Ha §
2. BCE AJIEMEHThI MATPUILIbI
nenarcs Ha 8
3. o7Ha CTPOKA YMHOXKAeTCs Ha 2,
npyras Ha 4
4. xakas-1100 cTpoka
YMHOXaeTcst Ha 8
27 | Meron I'aycca — 310 ... 1. MeTo1 MOCIEN0BATENBHOIO
HCKJTIOUEHUS IEPEMEHHBIX
2. METOJ 3aMEHBI IEPEMEHHBIX
3. METOJ CIIOKEHUSA
28 | Meron I'aycca 3aknrodaercs B IpUBEIEHUU | 1. K KBapaTHOMY BUIY
JTAHHOMN CUCTEMBI. .. 2. K CTyIIeHYaTOMY BUAY
3. K BBIACIICHUIO HYJIEBBIX
JJIEMEHTOB
29 | Ecau Bce 31eMeHThI MaTpUIlbl CBOOOJIHBIX | 1. cucTemMa He UMeeT pelieHuit
YJIEHOB PaBHbI HYIIO, TO 2. BCE HEU3BECTHBIE PaBHBI HYIIIO
3. cucrema 0043aTeNbHO UMEET
pelieHus
4. HY OZIMH U3 BapUAHTOB HE
SBJISIETCS PABUIbHBIM
30 | IIpu penreHr CUCTEM YpaBHEHU 1. ynanste paBHbIE WIIH

MeronoM ['aycca Henb3sl. ..

IPONOPIMOHATIBHBIE CTPOKU
KpOME OJTHOU

2. mo0yI0 CTPOKY YMHOXKATh MU
JIeTUTh Ha HEKOTOPOE YHCIIO

3. mepecTaBiIsATh MECTAMU CTPOKH
4. yMHOXaTh J1t000i1 cTonber] Ha
HEKOTOpPOE YHCIIO




Kareropus 17. MaremaTnueckuii ananus

VYKakUTe 4aCTHOE MpHpAICHUE
byHKIUH f(x; y. IO IEpEMEHHOU

1. fix+Ax;y. — fix;y.;

2. fLsy+Ay. —flxsy.;

3. fix+Ax;y+Ay. — flx)y.;
4. fix+Ax;y+Ay.; 1. f v Ax;
5.fAy.

Ecnu Touka Mo (xo; yo. sBiIsieTCs
TOYKOM 3KCTpEMyMa
byakuuu Z = f(x,y., TO BEpHO YTO

1. f'x(x0, yo.=f"y(x0,y0.=03
2. f % (x0, yo.=f"y(x0,y0.=1;
3. fx(xo0, yo . f'y (x0, yo .=1

4. f'x (x0, yo . f'y (x0, yo . =0;

5. f " (x0, yo . #f "y (x0, Yo ..

[Ipenen mOCTOSSHHOW BETUYUHBI
paBeH. ..

1.ITociemoBaTEIBHOCTH N CXOISAIIEC K
npeneny

2.caMO¥i 3TOI BEJIUYUHE

3.HET MPaBUILHOTO OTBETA

Ecnu QpyHkius umeet npenen, To...

1.Toapko oguH
2. He MEHee IBYX

3. onuH u Ooiee

Pe3ynbTat yactHOrO

T depeHIMpoBaHus QYHKIUU
HECKOJIPKUX NIEPEMEHHBIX HE 3aBHCUT
OT..., €CJIM BCE MPOU3BO/IHBIE,
BXOJISIIIIME B BHIYHCIICHUE,
HENpPEPbIBHbI

1.UHTepBana GpyHKLMM
2.mopsinka quddepeHpoBaHus

3.TUMa MpOU3BOTHOM

Yemy paBHa nmpousBoaHas 1?

1) X
2.0 3.1

v=Jix

OyHKIUA - fix SBJIAETCS
yObIBaIOLIEil Ha HHTEpBaJIe, €CIIU Ha
3TOM MHTEpPBAJIE

1 S0, fix=0, S 20

4 <0

v=fix

DyHKIWHS - fix SIBIISICTCSI
BO3pacTalolleil Ha MHTepBale, eCIH
Ha 5TOM HHTEpBaJie

LS00, fa=0, fla=0,
<0




im a, =c {c-cont}
e

Iy
L 0EeCKOHEYHO manias | |
OCJIEN0BATCIILHOCTE. Torma
hm a, =0
3. mpezel He CyIEeCTBYeT
bm o, =—ax
10 Uto Ha3bIBaeTCS 1. onepaius HaXOXKJAECHUS MHTErpaa;
MHTETPUPOBAHUEM:
2. mpeoOpa3oBaHUE BBIPAXKEHUS C
UHTETpallaMu;
3. onepanus HaXOXACHUS! TPOU3BOAHOM;
4. mpenmen mpupamieHus — QYHKIUH K
[IpUPALEHUIO ee apryMeHra
11 | Yro sBisieTcs | 1. KpyroBast 001acTh, TJIe MHTETpall
CErMEHTOM MHTETPUPOBAHUSA? CYILIECTBYET;
2. IPOMEXYTOK, Ha KOTOPOM HEOOXOAMMO
IIPOUHTErPUPOBAThH (PYHKIUIO;
3. KOpHHU CYyILIECTBOBaHMSI MOABIHTETPATbHOMN
byHKIUY;
4. MOABIHTET pAJIbHAS byHKIUSA
12 | 1o npumenenus ¢popmyiasl HptoToHa - | 1.MeTox cBeAeHUS K TaOJIMYHBIM
JleitOHMIIa TPUMEHSIITU TaHHBIH HHTErpanaM;
METO/I, B IaHHBII MOMEHT OH HE
HCIIOJIb3YETCSI, HO SIBIISIETCSA 2.M€TOJ1 ONPEEIICHUsI UHTETpaIa, T.€.
OCHOBHBIM: Nepexo/l K Mpeiey HHTErpallbHbIX CYMM;
3.MeTOoJ1 TeOMETPUUYECKUX NMpeoOpa3zoBaHMii;
4.meton dupuxie.
13 C nomompto, kakoit Gopmynsl, B | 1. popmynsl Pumana;
OCHOBHOM, pEIIaloTcs 3aJaHus Mo
HAaXO0XIECHUIO onpeneneHHoro | 2. popmynsr Komm;
UHTETpana:
3. ucnonb3ys GOpMyIIsl Mpeodpa3oBaHUs
WHTErpaja
4. dopmynsl HeroToHa - Jleitbamua.
14 | Yemy paBeH HeonpeneneHHsiil | 1. 0;

uHTerpai ot 0?

2. 1;




3. x;

4. const C.

15

Korna [IPUMEHAETCA METOJ
UHTEIPUPOBAHUS  HEOIIPEIEICHHBIX
WUHTETPAJIOB I10 4acTAM?

1. korga GyHKIIMS UMEET KBaIPATHBIN
KOPEHB;

2. He IPUMEHSETCS JAHHBIN METO HUT/IC,
3. KOr/1a OJILIHTETPATLHOE BEIPAKECHUE
COJICPXKUT MHOXHTENN PyHKIHH In(X.;

arccos(X.; arcsin (X.;

4. dyHKIIMA runepOoInYecKasl.




JIMcT perucTpanuu u3MeHeHU, J0NOJTHEHU U peBU3Hil JOKYMEHTAa

N Jata JlokymeHT, Ha
I /il BHECEHUSA OCHOBAaHUU KpaTkoe conepxaHie N3MEHEHUS
U3MEHEHHUsI |KOTOPOIro BHECEHO
1 2 3 4
IIpoTokoun BHuecenue n3meHeHuil B esiepanbHble roCy1apCTBEHHBIE
peLeHus 0o0pa3oBaTesIbHbIE CTaHAPTHI BHICIIET0 00pPa30BaHUs
1 | 01.09.2021 r.
YCNelor (ITpuxa3z MuHUCTEpCTBAa HAYKU U BBICILIETO 00pa30BaHHUS
01.09.2021 r. |Poccuiickoit deneparuu ot 26 Hos0pst 2020 r. Ne 1456)
1. Axryanu3anus KOMIUIEKTOB OLICHOYHBIX MAaTepUalioB
Ui IIPOBEACHUS IIPOMEKYTOUHON aTTecTaluu
o0yyaromuxcs 1o AUCLUHUILINHE;
2. AkTyanuzanus IepeuHsi OCHOBHOM U JONOJHUTENbHOM
y4eOHOM JuTepaTypbl, HEOOXOIUMON JUIsI OCBOCHHS
JUCLUIUIMHBI,
3. AxrTyanuzauus IepeuHsi pecypcoB HH(OPMALMOHHO-
IIpoTokoun TEJIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», He0OX0AUMBIX
> | 26.01.2022 1. pelieHus JUISL OCBOEHMSI TUCLUIUINHBI; }
VYC Ne 6 4.  Axtyanuzanus METOIUYCCKUX yKa3aHUM IUIA
o1 26.01.2022 r. |0Oy4aronuxcsi 1o OCBOESHUIO TUCHIUTLINHBI;
5. Akxrtyanuzanus nepeyHs COBPEMEHHBIX
npodeCCHOHANBHBIX 0a3 MaHHBIX W HH()OPMAITMOHHBIX
CIPAaBOYHBIX CUCTEM;
6. Axryanuzauus MaTepUaIbHO-TEXHUYECKOTO u
OporpaMMHOro  oOecreyeHHs,  HEOOXOOUMOro  JuIsd
OCyllecTBIIEHUs ~ 00pa3oBaTeNIbHOIO  Ipolecca IO
JUCLUTUIMHE.
1. YTBepxnenue [lopsaka opraHu3anu U OCYIIECTBICHUS
00pa3oBaTeNIbHOW JEATENbHOCTH 10 00pa3oBaTeIbHBIM
porpaMMaM BbICHIET0 00pa3oBaHUsl — IporpamMmam
Hporokox OakanaBpuaTa, MporpamMmaM CIELUaINTeTa, MporpaMmam
31.08.2022 gecmﬁ?llg Maructparypsl (IIpukaz MuHUCTEPCTBA HAYKU U BBICIIETO

or 31.08.2022 r.

oOpa3zoBanus Poccuiickoit @eneparnuu ot 06 anpenst 2021 r.
Ne 245);

2. AKTyanus3anuss JOKYMEHTOB, perilaMEHTHUPYIOLIMX
COJIep’KaHUE M OpraHM3alnI0 00pa30BaTENILHOrO Mpolecca
npu peanuzanuu OITOIT BO no HanpaBieHHIO IOATOTOBKH.




