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1. HEPEYEHD IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JTUCHUIIJIMHE,
COOTHECEHHBIX C IUVIAHUPYEMBIMHU PE3YJIBTATAMHN OCBOEHUSA OIIOII
BAKAJIABPUATA

Lenv oucyunaunvl « Boicwias mamemamuxay - GOpMUPOBaHHUE y OYAYIINX CIEIHATUCTOB 3HAHUN
COBPEMEHHBIX METOJOB MAaTEeMAaTHMYECKUX MCCIEOBAaHUN M MOCTPOCHUS MaTeMAaTUYECKUX MOJENeH,
XapaKTePHBIMH CBOMCTBAMH KOTOPBIX SIBJISIOTCS MX OOIIHOCTH MM O€30THOCHUTEIBHOCTh K PEAIbHBIM
SBJICHUSIM, Pa3BUTHE Y 00YyUaIOIINXCsl HABBIKOB MEXJIMYHOCTHON KOMMYHUKAIINH, TIPUHATUS PELICHUH.

3aoavuu oucyuniunol:

-O3HAKOMJICHUE C MAaTEMaTUKOH, KaK C OJHUM U3 OCHOBHBIX HMHCTPYMEHTOM MO3HAHUS
OKPYXKAOIIero MUpa M KaK HAayKOH, M3ydarolleld MaTeMaTHYeCKHE MOJCIH pPealbHBIX IpoleccoB. B
pe3yinbTaTe WU3YyYeHHUs Kypca CTYIACHT JOJDKEH IOHSTh TEPCHEKTUBBI PAa3BUTHS W BO3MOXKHOCTH
MPUMEHECHHS MaTEeMaTHYECKUX METOJIOB B BRIOPAHHOM UM chepe IeATeIIbHOCTH;

-OBIQJICHUE MAaTeMaTUYECKUM SI3BIKOM, KaK HHCTPYMEHTOM, OPTaHU3YIOIIUM JIEATEIBHOCTh
OyIylIero crenuaaucTa. BaXHbIME 3JIEMECHTAMH MAaTEMATHYECKOIO SI3bIKA SBJISIOTCS TAOJIMIIBI, CXEMBI,
rpaduku;

-YCBOCHHME OCHOBHBIX MAaTEMAaTHYECKHX MOHITHI, KOTOPBIC JOJKHBI CIIOCOOCTBOBATH PAa3BUTHIO
JIOTUYECKOTO MBIIIJICHHSI, YMCHHIO ONEPHUPOBATH A0CTPAKTHBIMU TTOHSTHSIMHU.

B pesynbrare ocBoenuss OITOIT OakanmaBpuara oOy4Jaronuiics TOJDKEH OBJIAJETh CIICTYIOIIUMU
pe3ysbTaTaMu 00yUEHUS 10 TUCIHILIHHE:

Kon n HaumeHnoBanue Konx u HaumeHnoBanue nnanka- | IlepeyeHb MIaHUPYEMBIX PE3YyJIbTATOB
KOMIIETEHLINU TOpa JOCTUXKEHUS KOMIIETCHIMU 00y4eHHs MO TUCIUILINHE

VYuusepcansubie kommnereHuu (YK)

YK-1 Cnocob6en|YK-1.1 3naer npuHuuns! cbopa,|3HaTh:

OCYLIECTBIIATh MIOUCK,|0TOOpa u 00006mmenus1|1. OCHOBHBIE TMOHATHS U MHCTPYMEHTHI
KPpUTHYECKUH  aHanu3  u|uHpopmanuu, METOJUKHU[TMHEHHOW  anredppl UM IEeOMETPHH,
CUHTE3 UHQOPMALIUY,|CUCTEMHOTO  TOAXO0Ja  JJs|MaTeMaTHYeCKOro  aHajliu3a, aHajiu3a
IIPUMEHSATH CUCTEMHBIH |pelieH!s]  Mpo¢eCCHOHATbHBIX |JaHHbIX.

MOAXOA I pEILIeHHMs|3a1a4y 2. Teopernueckuii mMarepuan, METOAbI U
IIOCTaBJICHHBIX 3a1a4 QITOPUTMBl  JIMHEHHOW  anredpbl U

r€OMETpUU, MaTEeMaTHYECKOTO aHaln3a,
aHaJIM3a JaHHBIX B 00beMe, HEOOX0JUMOM
IS KOJIMYECTBEHHOTO M KAa4eCTBEHHOTO
aHaIM3a MPUKIIAIHBIX 3a/1a4.

VK-1.2 Ymeer aHanu3upoBaTe U|YMeTh:

CHCTEMaTU3HpPOBATh 1. [TpuMeHATH TUIIOBBIE MaTEMaTHYECKHE
pPa3sHOPOIHBIE JTAHHBIE, [METOTBI TSt pemeHHs 3ajad,
OLIEHUBATh 3¢ EKTUBHOCTH|BO3HUKAIOIIUX B chepe
MpoIeNyp aHaiu3a MpoOJIeM H|mpoPEeCCHOHAIBHON IS TEIbHOCTH.
PUHSITUS pelieHui B|2. [IpuMeHsATh MaTeMaTHYECKUId ammapar
npodeCccHOHATBHON TUTS MTOCTaHOBKH " pemeHHs
JeSITeTbHOCTH OpraHU3alMOHHO-YIPABIEHUYECKUX 33/1a4.




2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Hucyunnuna «Bvicuwan mamemamukay 6xooum 6 00a3amenvhylo 4acms yuebHo2o niaHa 010Ka
«/[ucyuniunvi, MOOYIU» OCHOBHOU NPOGhecCcUoHAbHOU 0bpazoeamenvhol npoepammol (b1.0.13).

Hannas oucyuniuna npedycmompena yueonvim nianom 6 1 cemecmpe no ouHou popme ooyuenus,
80 2 cemecmpe no 04HoO-3a04HOU hopme oOyuenus, 6 1 cemecmpe no 3a0uHou hopme oOyuerus.

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

"Y4yeOHO-BOCIIUTATENbHBIN ceMUHAp"

3HaHWS U YMEHUSI, TIOTyYEHHBIC B PE3yIbTaTe U3YUCHUS TaHHOUW TUCIUIUINHEI, UCTIOIB3YIOTCS B
MOCTEAYIOLIEM ISl U3y4YEHUS:

"Jloruka"

"O3HaKOMUTEIbHAS MPAaKTUKA"

"Opranu3alMoOHHO-yIIpaBIeHYECKas MpakTHUKA"

3. OBBEM JUCHUIIJINHBI B 3AYETHbBIX EJAWMHUIAX C YKA3AHUEM
KOJINYECTBA AKAJEMHUYECKUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIINUXCS C TMPENOJABATEJIEM (II0 BHUJIAM 3AHATHIA) U HA
CAMOCTOSATEJBHYIO PABOTY OBYYAROILIIUXCSA

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUINHBI cocTaBiseT 3 3.¢., 108 4.

Ounas gopma Quro-3a0Has 3aounas popma
Bun yae6HO# paboThI P ¢dopma P
1 cemectp 2 ceMecTp 1 cemectp

OO01mas TPy10eMKOCTh THCHUTLTUHBI 108 108 108
KonTakTHasi padora, B TOM 4ucie B
3J1eKTPOHHOH MH(OPMAIIMOHHO- 56 38 8
o0pa3oBaTe/IbHOI cpeae (Bcero):
JIeK1MOHHBIE 3aHATHUS 18 12 2
[TpakTHyeckue 3aHsATHUS 36 24 4
Koncynpramnum 2 2 2
CamocrosiTeibHas padoTa 00y4yaOmmxcst 43 66 96
(BCero), B TOM YHcCJIE:
®opmMa NPOMEKYTOUHOI aTTecTalNu 9 4 4
o0yJyaonierocs - 3a4eT

4. COIAEPKAHHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE IIO0 TEMAM
(PA3AEJIAM) C YKA3AHMEM OTBEIEHHOIO HA HHUX KOJIMYECTBA
AKAJTJEMAYECKHNX YACOB U BUJIOB YYEFHBIX 3AHATHI

4.1. Paznennl iucuMNJIMHBI (MOAYJIsI) M TPYJ0E€MKOCTD 110 BH/IaM Y4eOHBIX 3aHATHI (B 4acax)

1 cemectp, ouHas popma oOyyeHus

O0beM yacoB (110 BUIaM YU4eOHBIX 3aHSTHI)
Konrakrthas pabora (1o = Kon
y4eOHBIM 3aHATHSIM ), Jac. %* o WHIUKATO
o O = a
Pasnen/Tema IUCIUIIIUHEI, Bcero, = 2 § 5 o = p
Bcero = > = e 2| & | noctmxe
coziepkanue Jac. | =2 laz|les|l 8 |8 5| B
gac = |SE|2E| 5 |EBE| = HiA
2 58| 5 x = 2 8| & |xommeren
0 es| g g > | 26 =~
= S &l 33 2 = =¥ uuu
< = o @)
= = =~
1. DnemMeHThl TUHEHHON anreOpsl YK-1.1,
N 37 24 8 16 13
Y aHAJTUTUYCCKON TeOMETPUH YK-1.2




2. BBenenme B MaTeMaTHYECKUH 22 12 4 8 10 VK-1.1,

aHAJIIN3 YK-1.2

. YK-1.1,

3. MaremaTtuueckuii aHaJIu3 40 20 6 12 2 20 VK-1.2
BCEI'O| 108 56 18 36 2 43 9

@opMBbI TEKYIIETO KOHTPOJIA — TeOpeThdeckuid ompoc, JlemoBas wu/miau poisieBas urpa,

NunuBuayanpHble 3afaHus, ODKCIpecc-TecT, PyOexHas KoHTposibHas padora, [okmax, cooOiieHwme,

Koncynpranus, 3auer

dopma NpOMEKYTOYHON aTTECTALUU — 3a4ET.

2 cemecTp, 0O4HO-3a04Has popma 00ydeHHS

O0beM yacoB (10 BUIaM Y4eOHBIX 3aHSTHI)

Konrakrthas pabora (1o = Kon
yueOHBIM 3aHATHSIM), Yac. g o WUHJUKATO
L ) = 2B = pa
Pa3nen/TeMa AUCLUTUIMHEIL, Bcero, = S = S ol| B
Bcero o & =1 & A S | moctmxke
COZIEpKAHUE Jac. s | Azl 8 = = | E
qac = SEl2E A S| E HUA
% § S = 5 58 8| £ |xommneren
[a~] [a~]
= |E&lE8| 2|z2¢8 o
< o o) @)
= = o
1. DneMeHTHI THHESHHON anreOphl VK-1.1,
. PRIl 38 16 6 10 22
Y QaHAJIUTUYECKON reoMeTpuu YK-1.2
2. BBeneHue B MaTeMaTHYECKUI VK-1.1,
g 28 10 2 6 2 | 18
aHaIm3 VK-1.2
N VK-1.1,
3. MaremaTH4yecKUi aHaIN3 38 12 4 8 26
YK-1.2
BCEI'O| 108 38 12 24 2 66 4
1 cemectp, 3a0uHas popma oOyueHUs
O0beM 9acoB (110 BUIaM y4eOHBIX 3aHSATHH )
KonTakTHas pabora (1o = Kon
y4eOHBIM 3aHATHSIM), Jac. g o UHJUKATO
a = A a
Pasen/TemMa JUCIUTIINHEL, Bceero, % 2 = 58| & p
Bceero = % = £ 2| | ;ocrmke
colepKaHue gac. > = S 3| @ & < R g a
qac. = | gE| 2 E & e el = HUA
= é 3 = 2 5 | 8 & <2 |xomneren
s s
= &l g28] 2| 2& LUK
< o o @)
= = <
1. DnemMeHTHl IMHEHHOHN anreOpbl YK-1.1,
N 30 2 2 28
Y aHAIUTUYECKOU F€OMETPUHU YK-1.2
2. BBenenne B MaTeMaTH4YeCKHH VK-1.1,
A 36 4 2 | 2 | 32
aHam3 YK-1.2
YK-1.1
3. MaTremMaTH4ecKrid aHAIN3 38 2 2 36 '
YK-1.2
BCET'O| 108 8 2 4 2 96 4




4.2. Cogepxanme TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 10 pa3aesiaM (TeMam)
Tema 1. D1eMeHTHI THHEHHOH aJaTre0pPbI M AHAJIUTHYECKOI reoMeTpHuH
JleknuonHble 3ausTHA 1.
Marpuiipl u onpeaenurenu (Yk-1, 31-2)
Martpuua. Buasl matpun. Onepanuu Haj MaTpULIaMU: YMHOXKEHHE MAaTPUIIbl HA YKCIIO; CI0KEHHE
MaTpHIl; BHIYUTAHUE MATPUI]; YMHOKEHUE MAaTPUIL; BO3BEJCHUE B CTEIICHb; TPAHCIIOHUPOBAHUE MATPHUIIBIL.
Brruncnenue onpeaenuteneid. JKOHOMUYECKUI CMBICT MaTpullbl. OnpeeseHre MaTpUIlbl TOJTHBIX 3aTparT.

IIpakTuyeckue 3anaTus 2.

JevictBus Hag marpuniamu (YK-1, V1-2).

Omepaiuy HajJl MAaTPUI[AMU: YMHOXXCHHE MATPHUIBl HA YMCIIO; CJIOKEHHE MATPHII, BHIYUTAHHUEC
MaTpHIl; YMHOKCHHE MAaTpHIl, BO3BEJCHHUE B CTEICHb, TPAHCIIOHMpOBaHHWE MaTpuilsl. OmnpeneneHue
MAaTpPHIIbI TIOJHBIX 3aTPaT.

IIpakTuyeckue 3ansarus 3.

Boruncienue onpenenureneii (YK-1, Y1-2)

Beruuciienne ompenenureneil  3-ro  mopsaka 1O MPaBHIY TPEYTrOJBHUKOB. PasznoxeHue
OTpEeACNUTENs MO0 3JIeMEHTaM CTPOKU (cTosibua). Beluucinenue ompenenurTeneil ¢ HCIOJIb30BaHUEM
cBoiicTB. HaxoxneHue oOpaTHOM MaTpHLIbI.

JlekniuoHHbIe 3aHATHSA 4.

Cucrembl TUHEHHBIX anreOpanyeckux ypasHenuit (YK-1, 31-2).

Buner CJIAY. Pemenue HeBbipokneHHBIX CJIAY meromom Kpamepa m merogoM oOpaTHOU
maTpulibl. Metop ["aycca penieHus cucteMbl TUHEHHBIX ypaBHEeHUH. JInHeHbIe MOAeNn pacipeaeieHus
pecypcoB. Mognens JleonTheBa.

IpakTnyeckue 3aHATHSA 5.

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

Pemenue CJIAY no dopmynam Kpamepa. Pemenune CJIAY metomom oOpaTHOM MaTpHIIBL.
CocraBneHne MaTeMaTHYECKOM MOJIeNTU pacipeiesieH s pecypcoB U ee pemeHue no ¢popmynam Kpamepa
¥ METOJIOM 00paTHOM MaTpHIlsl, MeTogoM ["aycca.

IIpakTnyeckue 3aHaTHA 6.

Hccnenosanme CJIAY Ha coBmecTHOCTh. (VK-1, V1-2)
Haxoxnenue panra martpuiel. Haxoxnenue ooOmiero pemenusi CJIAY. CocraBieHue O0alaHCOBBIX
COOTHOIIIECHUI. BhINOMIHEHNE NHANBUAYABHBIX 3aJaHUMN.

JleKuUMOHHBbIE 3aHATHSA 7.

Onementsl MatpudHoro ananmusa (YK-1, 31-2).

[TonsiTHE N-MEPHOTO BEKTOpa M N-MEPHOTO BEKTOPHOTO MpocTpaHCTBa. JIuHeitHas komMOuHanus
BEKTOpOB. JIMHeWHass 3aBUCHUMOCTh BEKTOPOB. PasMmepHOCTr M 0a3uc BEKTOPHOTO MPOCTPAHCTRBA.
Omnepanuu Haj N-MepHBIMU BekTopamu. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUEHHUS MAaTPHIIBL.
Mopnenp MeXIyHapOAHON TOPTOBIIN.

IIpakTnyeckue 3ansaTus 8.

JevictBus ¢ reometpudeckumu Bektopamu (YK-1, V1-2)

JIunelHbIe OllepalUy HaJ T'€OMETPUYECKMMM BEKTOPAMH: IIPOU3BEIACHUE BEKTOpa Ha 4YHCIIO;
CyMMa BEKTOPOB; Pa3HOCTh BEKTOpPOB. [locTpoenne BekTopoB. HaxoxkneHne KOOpINHAT BEKTOPA, JJINHBI
BEKTOpA, CKAIIPHOTO IIPOU3BEAECHUS BEKTOPOB. Y CTAHOBJICHUE B3aMMHOI'0 PACIIONIOKEHUS BEKTOPOB.

IIpakTHyeckune 3aHATHA 9.

[Tpunoxenus MmaTpuaHOTo aHanu3a B akonomuke (YK-1, Y1-2)

JleiicTBus ¢ N-MepHBIMH BekTopamu. CocraBieHue TaOnUIbl OOMEHHBIX BaJIOT, OMpeAeTICHHE
CYMMapHBIX pacxoJ0B. HaxoxxeHre paBHOBECHOT'O BEKTOPA HALIMOHAIBHBIX JOXO/I0B.



Jleknuonubie 3anstus 10.

DJeMEeHThI aHATMTUYECKOM reoMeTpun Ha miockoctu (YK-1, 31-2)

OO6miee ypaBHEHHE TPSIMOM, ypaBHEHHE MPSMON B «OTpe3Kax», C YIVIOBBIM KOA(D(UIIMEHTOM.
B3aumHoe pacmonoxeHue npsmMeix. JINHUU B BTOPOTO MOPSIIKA.

VYpasuenue maockoctu. Kpusble cipoca u npenioxeHus. Touka paBHOBeCHSI.

IpakTuyeckue 3ansitus 11.

YpaBuenus npsimoit u mwiockoctd (YK-1, V1-2).

CocraBiieHre ypaBHEHUH MPSIMBIX HA IJIOCKOCTU U B MpOCTpaHCTBe. McciaenoBaHue B3aMMHOTO
pacrosIokKeHUs MPSMBIX Ha IIOCKOCTU. OlLleHKa BapMaHTOB TEXHOJOrM4eckoro npouecca. Onpezenenue
YpaBHEHUI 3aBUCUMOCTH MPU OMHUCAHUU YIKOHOMUYECKHUX MTPOLIECCOB.

IIpakTnyeckue 3ansaTus 12.

[TpunoxeHus aHATUTHYECKOM reomeTpun B skoHoMuKe (YK-1, V1-2)

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

BoimonHenue WHAMBHUIYaNbHBIX 3aJaHUNd 1O Teme "DIeMEHTbl JUHEHHOW anredpbl u
AHAIUTUYECKON reoMeTpun’.

Tema 2. BBenenue B MaTeMATHUYECKHI aHAJIN3
Jleknuonuble 3ausaTus 1.
Teopwust mpeaenos (YK-1, 31-2)
MuoxecTBa, pyHkIHH U nociieqoarenbHocTd. [ToHsTHE Tpon3BoacTBeHHONW (hyHKIMU. [Ipemen
YHCIIOBOW MOCIEN0BATENbHOCTH U QPyHKIMU. ['eomeTpuueckuii cMbIcn npeaena. OCHOBHBIE TEOPEMBI O
npenenax. «3aMeuaTeNbHbBICY MPeIebl. DKBHBAIICHTHBIC OCCKOHEUHO MaJIbie ()YHKITHH.

IIpakTnyeckue 3aHATHA 2.

MHoxecTBa, mocieaoBatenbHoct U Gynkiun (YK-1, V1-2)

BrinonHenue omnepanuii Haj, MHOXKECTBAMH. Y CTaHOBJIEHHWE CBOWCTB (DYHKIIMH. Y CTaHOBJICHUE
oOnacti onpezaeneHus W obsactu 3HadeHUd ¢yHkuuu. Ilocrpoenue rpadukoB GYHKUUH CABUTaMHU U
nepopmanusamu. CocraBiieHue GyHKIMY NPUOBUIH, HAX0XK/I€HUE TOYKU 0€3yOBITOYHOCTH.

IIpakTnyeckue 3anaTus 3.

Beruncienue npezaesnos (YK-1, V1-2)

"PackpbiTHE" OCHOBHBIX HEONpEAENEHHOCTE TMpU BBIYUCIECHUU TpenenoB. I[IpumeHeHue
3aMeuaTeNIbHBIX NPEACIOB B PEIICHUU 3a/ad O HENPEPHIBHOM HAYMCICHWM NPOLEHTOB. [IpumeHeHue
HKBHUBAJIEHTHBIX OECKOHEUYHO MaJIbIX (QYHKIUH 17151 "pacKpbITUS" HEONPEAeIeHHOCTEN.

JlekunMoHHbIE 3aHATHA 4.

HenpepoieHocTs pynkiwmit (YK-1, 31-2)

JIBa ompenencHUs HEMPEPHIBHOCTH (YHKIMM B Touke. TOYKM pa3phiBa U MX KIACCHU(PUKAIIUS.
MeTto1 TOIOBUHHOTO JeNIeHUs. KyCOUHO-HenpepbiBHbIE pyHkuu B CVP ananuse.

IIpakTHyeckue 3aHATHSA S.

Hccnenosanue Gpynkimii Ha HenpepbiBHOCTH (YK-1, V1-2)

HccnenoBanue GyHKIMIA Ha HEMPEPHIBHOCTh B Touke. HaxoxkaeHue Toyek pa3pbiBa pyHKIUHU U
ycTaHoBJIeHHE UX Buaa. MccnenoBanue GpyHKUIMN HA HEIPEPHIBHOCTh HAa OTPE3KE.

IIpakTHyeckune 3aHATHA 7.

Perienue npukiaaHbIX 3a7au MeTo1aMu Matematuueckoro aHanmusa (YK-1, V1-2)

Pemenne 3amad ¢ WCMOIB30BAaHMEM TPOW3BOJICTBEHHBIX (DYHKIIMH, pelieHue 3a7ad Ha
HEIPEPHIBHBIC TPOLICHTHI.

BrinosHeHne MHIMBUAYAIBHBIX 3aJJaHUI 110 TeMe "BBelleHre B MaTeMaTUYECKU aHAIHn3" .



Tema 3. MatemaTu4eckuii aHAJIM3

JleknuonHble 3ausTHA 1.

IMpenensubiii ananus (YK-1, 31-2)

[IpousBonHass U ee BBHIYHMCICHHE. | €OMETpHUECKU, SKOHOMHUYECKUH M (DU3MYECKHI CMBICI
npousBogHON. [uddepenuman ¢yHkuuu u ero reoMeTpuyeckuil cMbIci. (OCHOBHBIE TEOPEMBI
muddepeHIaT,HOT0 HeuucieHus. VccenenoBanue QyHKIMA ¢ MOMOIIBI0 Mpou3BoaHOM. [IpenenpHbie
MIOKa3aTeJIM B MUKPO3KOHOMHUKE. DJaCTUYHOCTh SKOHOMUYECKHX MTOKa3aTeNIeH.

IIpakTuyeckue 3anaTus 2.
IMpoussoanas (YK-1, V1-2)

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

IIpakTnyeckue 3anaTus 3.

[TpumeHeHue pou3BOAHBIX K UccienoBanuto ¢pynkuuit (YK-1, V1-2)

HccnenoBanue GyHKIMI HA MOHOTOHHOCTb, YCTAHOBJIEHUE TOUEK IKCTPEMYyMa, UCCIIEJOBaHUE Ha
BBIITYKJIOCTh U TOYKH reperuda. Pemenne 3ajad Ha MaKCUMH3AIHIO TPHOBLITH.

JlekniuoHHbIe 3aHATHSA 4.

OyHKIKUK HECKOIbKKX mepeMeHHbix (YK-1, 31-2)

[lonatne QyHKIUM HECKOJIBKUX mNepeMeHHbIX. IIpomsBonctBenHas ¢ynkuus Kob6a-/lyrmaca.
JUHUU U TOBEPXHOCTH YypOBHsS. YacTHble Mpou3BOAHBIE. ['palueHT W NMPOU3BOAHAS 110 HAIPABJICHUIO.
JlokanpHbI 3KCTpeMyM. MeTo1 HAMMEHBIINX KBAJpPATOB.

IIpakTnyeckue 3aHATHSA 5.

HccnenoBanne Gpynkuunii Heckonbkux nepemennsix (YK-1, V1-2)

[Toctpoenwne rpaduka QyHKIUHN ABYX TEPEMEHHBIX, ONPEACIICHIE TMHUN U TOBEPXHOCTEH YPOBHS,
BBIUHMCIIEHHE YaCTHBIX MPOM3BOAHBIX. HaxoxieHue mponu3BOAHOM 110 HaNPaBJICHUIO U IPaUEHTA.

IIpakTnyeckue 3anATH 6.

[TpumeHeHre YHKIUI HECKOIBKHX epeMeHHbIX B okoHoMuKe (YK-1, 31-2, V1-2))

Haxoxpaenue npuObulM OT MPOU3BOJACTBA Pa3HbIX BUIOB MPOAYKIMHU, MakcuMHU3anus IpuObLIN
IIPOU3BOJICTBA OJHOPOAHON mponaykuuu. [IpumMeHeHHe MeTona HauMEHBIIMX KBaJApaTOB AJIS aHaIW3a
JTAHHBIX SKCIIEpUMEHTA.

JleKuUMOHHBbIE 3aHATHSA 7.

Wurerpanst (YK-1, 31-2)

[TepBooOpasnas. CBoicTBa HEOINpPEACICHHOTO0 HHTEerpana. Tabivila OCHOBHBIX HHTETPAJIOB.
OcHOBHBIE METO/IbI UHTETpUpOBaHus. Haxoxaenue oobemMa peaan30BaHHOM MPOAYKIIUH.

®opmyna HeroTona-JIeliOHuIa UIsl BBIYUCICHUS ONPEIEICHHOT0 HHTErpajga. DKOHOMUYECKHE U
T€OMETPUUYECKUE NIPUIIOKEHHS ONIPENECIICHHOIO UHTETpaIa.

IIpakTnyeckue 3ansaTus 8.

Beruncienue unterpanos (YK-1, V1-2)

Haxoxnenne mepBooOpa3HO. BelunciieHHe HEONpeIeNeHHOr0 HWHTerpana. BeruucieHne
OIIPEJICIICHHOT0 HHTErpajia. BerurciieHue miomay miockoi 00IacTH.

IIpakTHyeckune 3aHATHA 9.

[Tpunoxxenus uarerpaios B skonomuke (YK-1, 31-2, V1-2)

Haxoxnenune BwIMTphIlIa TOTpeOUTENCH. BhIMoMHEeHNe WHIWBHAYAIBHBIX 3alaHUA IO TeMe
"MareMaTH4ecKni aHaau3".



5. IIEPEUEHbD YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA IS
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCS IO JUCIUILIUHE

5.1. Buabl ¥ OpraHu3anusi CaMOCTOATEJIbLHOH Pa0doThI 00y4ar0IMXCS

VYcnemHoe OCBOGHHE TEOPEeTHMUECKOro MaTepuaja 0 AUCLUILUIMHE «Bbiciias mareMaTHka»
TpeOyeT caMOCTOATENbHOM PadOoThI, HALIEJICHHOW Ha YCBOCHHE JIEKLIMOHHOTO TEOPETUIECKOTO MaTepuaJia,
pacuIMpeHre U KOHKPeTH3alMio 3HaHUH 110 pa3HOoOoOpa3HbIM BoIllpocaM MaTeMaTuku. CaMoCTOosATeNbHAs
paboTa CTy/I€HTOB IPEyCMaTPUBAET CIEAYIOLINE BU/IbL:

1. AyauTopHas camMOCTOsATENIbHAas pabdoTa CTYIEHTOB — paboTa Ha MPAKTUYECKUX 3aHATHUAX U
BBITIOJIHEHHUE 33JJaHUH, 3aKPEIUIIONIUX MOTYYeHHBIE TEOPETHUECKUE 3HAHUS JINOO PaCIIUPSIONIUE UX, a
TaKXe BBIIIOJHEHUE pPa3HOOOPA3HbIX KOHTPOJIBHBIX 3aJaHUN WHAWBUIYAJBHOTO WM TIPYHIOBOIO
xapaktepa (IOArOTOBKA YCTHBIX JIOKJIQZOB WM COOOLICHMH O pe3ylbTaTaxX BBINOJHEHUS 3aJaHHi,
BBINOJIHEHHE CAMOCTOSITENIbHBIX [IPOBEPOUHBIX padOT IO UTOraM HU3Y4EHUS OTJENBHBIX BOIIPOCOB U TEM
JTACITUILINHBI);

2. BueaynuTtopHas caMocCTOsTEIbHAas paboTa CTYIEHTOB — IOJArOTOBKA K JIEKLIMOHHBIM MU
CEMHUHApPCKUM 3aHSTHUSM, IOBTOPEHHE U 3aKPEIUIEHHUE paHee M3yYEHHOIO0 TEOPETHUYECKOIo MaTepuana,
KOHCIIEKTUPOBaHUE Y4eOHBIX TOCOOUI U MEePUOINYECKUX U3JaHUN, H3yuyeHue Npo0sieM, He BBIHOCUMBIX
Ha JIEKLIMM, HAlKMCaHUWE TEMaTH4eCKUX pedepaToB, 3cce, MOArOTOBKA K JIEJIOBOM MIpPE, BBINOJIHEHHE
IPAaKTUYECKUX 3a/1aHU, MOJrOTOBKA K TECTUPOBAHUIO 110 TUCLMUILIMHE, BBITOJHEHUE UTOTOBON PaOOTHI.

Bonpmioe 3HavueHWe B MPENOJaBaHUM JUCIHUILIMHBI OTBOJAUTCS CAMOCTOSITEIBHOMY ITOMCKY
CTYA€HTaMH HH(}OpPMALMY IO OTJEIBHBIM TEOPETUUECKUM UM IPAKTUYECKUM BOIIPOCAM U IIPOOIEMaM.

[Ipy nnaHWpPOBaHWUM ¥ OpPraHW3AlMKd BPEMEHW I W3YyYEHHsS JUCHUILUIUHBI HE00XOIUMO
PYKOBOJICTBOBAThCSl pabouell mporpaMMod AHUCHUILUIMHBL «Bplciias MaTeMmaTuka» U 00eCHeduTh
NOCJIEZI0BATEIbHOE OCBOEHUE TEOPETUYECKOT0 MaTepralla o OT/AEIbHBIM BOIIPOCAM U TEMaM.

Haubonee nenecooOpaseH cleayromuid MNOPAIOK HM3YYEHHS TEOPETHYECKHX BOIPOCOB 110
TUcIUIUIAHE «BhIcas MaTeMaTukay:

1. 3yueHue cripaBOYHUKOB (CI0Bapel, SHIMUKIIONEHNH) C LeTIbI0 YACHEHHsI 3HAUS€HHUsI OCHOBHBIX
TEPMHHOB, TOHATHI, ONPEICTICHHUI;

2. N3yueHne yueOHO-METOIMUECKUX MAaTEPUAIIOB JIJIsl JICKIIMOHHBIX U CEMUHAPCKUX 3aHATHIA;

3. U3ydyenue pexkoMeHIyeMOW OCHOBHOM M JIONOJHUTENIbHOM JUTEpaTypbl U 3JIEKTPOHHBIX
UH(POPMALIMOHHBIX HCTOYHUKOB;

4. VI3yyeHue MOTOIHUTEIBHON JHUTEPAaTyphl M DJIEKTPOHHBIX HH()OPMAIIMOHHBIX HCTOYHUKOB,
OTIpEIeIEHHBIX B pE3yJIbTaTe CAMOCTOSTEILHOIO IOMCKA HH(POPMALIUY;

5. CamocrosTenbHas MpOBEpKa CTENEHU YCBOCHHS 3HAHMM MO KOHTPOJIbHBIM BOIIPOCaM W/MIU
3aJaHUSM;

6. IloBTOpHOE M AOMOJHUTENbHOE (YIiyOJIeHHOE) M3ydyeHHE PAacCMOTPEHHOro Bompoca (Mpu
HEOOXOUMOCTH ).

B mpouecce camocTosTensHOM pabOThl HaJ ydyeOHBIM MaTepUaioM PEKOMEHIYETCSI COCTABHUTh
KOHCIIEKT, TJie KpaTKO 3alucaTh OCHOBHBIE MOJIOKEHUS M3ydaeMoil Temsbl. [lepexonuTs Kk cieayromemy
pazzieny MOXHO MOCJ€e TOro, KOTa MpeAIecTBYIOIMINNA MaTepual MOHIT U YCBOEH. B 3aTpynHUTENbHBIX
Cllyyasix, BCTPEYAIOIIMXCS IMPH HU3YYEeHHHM Kypca, HEOOXOIMMO OOpaTHUThCS 3a KOHCYJIbTallMeH K
IpenoaaBaTesio.

[Ipy n3ydyeHUM IUCHMIUIMHBI HE PEKOMEHAYETCS HCIOJIb30BaTh MaTepHalibl, MOJATOTOBJICHHBIE
HEU3BECTHBIMM aBTOPaMH, pa3MEUICHHbIE HAa HEO(PUIMATBHBIX CalTaX HEAENOBOr0 COJEpIKaHuUs.
XKenarenbHo, yTOOBI HCTIOIBb3yeMble OMOIHOrpaduuecKrue HCTOYHUKH ObLITH U3aHbI B TOCTIeIHUE 3-5 JIeT.
CTyneHTBl TIpH  BBHIOJIHEHHUH  CAaMOCTOSITENIbHOM  pa0OTBI  MOTYT — BOCIIOJNB30BAaThCS  YU4EOHO-
METOAMYECKMMH MaTepualaMu IO AUCHUILINHE «MaremaTuka», NpeACTAaBICHHBIMU B 3JIEKTPOHHOM
OMONMMOTeKE WHCTHTYTA, W TpeIHA3HAYEHHBIMH ISl TOATOTOBKMA K JICKIIMOHHBIM H CEMHHAPCKUM
3aHATHUSM.



OuHo-

Ounasa 3aouHasg SagaHus oIt dopma
Tema, pazaen 3a04YHas "
dbopma (bopma dbopMma | caMOCTOSATENbHON PabOTHI KOHTPOJISI
- u3ydeHue ImpobiieM, He
BBIHOCHUMABIX Ha JEKIINH;
- MMOATOTOBKA K
MPAKTUYCCKUM 3aHATHSAM;  |BBIIOJIHEHUE
1. DnemeHTH JMHEHHOU - IOArOTOBKA MPE3EHTALUM; ([TMICbMEHHOTO
anreOpbl U aHamuTudeckon| 13 22 28 |- mOATrOTOBKA MPAKTHYECKUX |3aJaHUS u
reoMeTpun 3aJlaHu; MPaKTUYECKOU
- pa3paboTka MHCHbMEHHOTO|paboThl Ne 1
3aJJaHu;
- [IOATOTOBKA K
TECTUPOBAHUIO
- u3y4deHue IMpodiieM, He
BBIHOCHMBIX Ha JIEKIINH;
- MOATOTOBKA K
NPAKTHYCCKUM 3aHIATHSIM; |BbIonHeHne
- IOATOTOBKA MIPE3EHTALUH; |TMCEMEHHOTO
2. BBenenue B P i
. 10 18 32 |- HOATrOTOBKA MPAKTUYECKUX |33 JaHUS "
MaTEMAaTHYECKUH aHaIn3 .
3aJaHu; MIPaKTUYECKOTO
- pa3paboTKa MUCbMEHHOTO|3amanus No2
3aJaHus;
- IIOATOTOBKA K
TECTUPOBAHUIO
- u3yueHue mpobiieM, He
BBIHOCHUMBIX Ha JIEKIINH;
- [IOTOTOBKA K
MPAKTUYECKUM 3aHITHSIM;
. |BrImonnenue
N - MOJITOTOBKA MPE3EHTAINH; .
3. MareMaTH4YeCKHi MUCHhMEHHOU PabOTHhI
20 26 36 |- MOAroTOBKA MPAKTHYECKUX o
aHaJn3 . 51 MIPaKTUICCKON
3aIaHni;
paboThl Ne3
- pa3paboTka MHCHMEHHOTO
3a1aHus;
- [MOJITOTOBKA K
TECTUPOBAHUIO
NUTOI'O 43 66 96

5.2. Y4eOHO-MeTOAMYECKOE OOecTIedeHHe CAaMOCTOATEIbHOM padoThl 00y4aoIMuXcst
Y4eOHo-MeTonnYecKoe 0OecreyeHne CaMOCTOSTENbHON pab0Thl 00Y4aIOIIUXCS OTPAKEHO B 1.7
paboueil mporpaMmbl TUCHUILTUHBI «BbIcas MaTeMaTuKay.




6. KOMILNVIEKTBI OHEHOYHBIX MATEPHAJIOB JUJUId IIPOBEJIEHUSA
MPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCA MO JUCIHATIINHE

6.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHMEM 3TANOB NX GOPMHUPOBAHMS B Npolecce OCBOCHHS
o0pa3oBaTeJIbHOM MPOrpPamMMbl

OcBoeHHE TUCIHUILIMHBI HAMTPABIICHO HA (DOPMHUPOBAHHE:

VHUBEPCAbHBIX KOMNEemeHYull

YK-1 CriocobeH ocymiecTBIsATh OUCK, KPUTHUECKUH aHAIU3 U CUHTE3 UH(OpMAIMH, IPUMEHSTh
CUCTEMHBIN MOJXO0/ AJIs pEIIEHUs IOCTABICHHbIX 3a7a4

JlaHHbIe KOMIIETEHIINH (POPMHUPYIOTCS B TIPOIlecce U3yYeHUs AUCUUIUIMHBI Ha IBYX dTarax:

aTamn 1 — TeKyumi KOHTPOJIb;

3Tan 2 — MPOMEXKYTOUHAsl aTTECTAIIHA.

6.2. Onucanue nokaszaresjiei U KpUTepUeB OLleHUBAHUA KOMIIETEHIIUI HA Pa3/IMYHBIX ITanax
UX (pOPpMHUPOBaHUS, ONIMCAHUE KA OLlEHNBAHUS

OneHka KOMITETEHIMI Ha Pa3IMYHBIX dTarnax ux (OpMUPOBAHUS OCYIECTBISIETCS B COOTBETCTBUU
¢ TlonoxxeHnem O TEKyIIeM KOHTPOJIE M MPOMEXKYTOUHOU aTTecTaruu, [lojmokeHuem o OayuibHOM M
PEUTHHIOBOM cHUCTEMaxX OIEHUBAHUS W TEXHOJOrmueckod kaprtod maucturuimael (IIpunoxenue 1),
NpUHATHIMU B THCTUTYTE.

6.2.1. Ilokazamenu u Kpumepuu oyeHUBaAHUsA
KOMnemeHyutl Ha dSmane mexkyuje2o KOHmpoJis

Ne /| Iloka3arTeyn olleHUBaHHUS Kpurepun oneHuBanusi HIxaJua
OIlCHMBAHUSA
1 |[Tocemenne u pabora Ha|l. Ilocemenue 3aHATHI: a) MOCEIICHUE 0-35

JIEKIIMOHHBIX U MPAKTHYECKUX [IEKIIMOHHBIX W TPAKTUYECKUX 3aHATUH, O)
3aHATHAX  (coOecenoBaHMe,|COOMIOACHIE AUCIUILIUHBL.

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

3. Pabora Ha NpPaKTUYECKUX 3aHATHUSIX: a)
YPOBEHb  3HaHHS  y4eOHO-IPOrPaMMHOIO
MaTepuaia, 0) yMEHHE BBINIOJHITH 3aJaHus,
MPEeIyCMOTPEHHbIE TMPOTrpaMMOi  Kypca, B)
MPAaKTUYECKHE HAaBBIKA PabOTHI C OCBOCHHBIM

MaTEepHAJIOM.
2 [[IucemeHHOe 3a/1aHUE 1. HoBu3Ha Tekcra: a) aKTyaJbHOCTb TEMBI 0-25
HCCIIEIOBAHMNS, 0) HOBH3HA u

CaMOCTOSITENILHOCTh B MOCTAHOBKE MPOOJIEMBI,
(hopMylpoBaHHE HOBOTO aCMEKTa H3BECTHOU
MpoOJeMbl B YyCTAHOBJICHHHM HOBBIX CBSI3EH
(MEXITpeIMETHBIX, BHYTPHUITPESIMETHBIX,
WHTETPAIlMOHHBIX); B) yMEHHE paboTaTth C
HCCIEA0OBAHUAMHU, KPUTHUYECKON JIMTEPaTypou,
CUCTeMaTH3UpOBaTh U CTPYKTYypUPOBATH
MaTrepua; T') SBICHHOCTh aBTOPCKOM MO3UITUH,
CaMOCTOSATENIbHOCTh OLIEHOK M CYXXJIEHUU; 1)
CTHJIEBOE  €AMHCTBO  TEKCTa,  €IUHCTBO
KAHPOBBIX YEPT.

2. CrerneHb pacKpbITUS CYIIIHOCTH BOIIPOCA: a)
COOTBETCTBUE IUIaHA TEME€ MUCbMEHHOIO
3a1anus; 0) COOTBETCTBHE COJIECPKAHUS TEME H
IUIaHYy TUCHBMEHHOTO 3a/IaHus; B) IMOJIHOTA H
IyOMHA 3HAHUH 10 TeMe; T) 0OOCHOBAHHOCTH
Croco00B U METOJIOB pabOTHI C MATEPUATIOM;




1) YyMeHuHe 0000mmarh, [enaTb BBIBOJBI, 0-25
COIOCTABJIATh PA3IMYHBIC TOYKH 3pPEHUS TI0
OJIHOMY BoTpocy (Tipobieme).

3. O0G0CHOBaHHOCTh BBIOOpPA MCTOYHHUKOB: a)
OIICHKA WCTIOJIb30BaHHOM JTUTEPATYPHI:
MPUBJICYCHBI JTU HanOoJiee U3BECTHBIC PaOOTHI
0 TeMe HCCIeoBaHus (B T.4. XypHAIbHbBIC
NyOJIMKAlMU  TIOCIEIHUX JIET, TIOCJICIHHE
CTaTUCTHYECKUE JIaHHBIC, CBOJKH, CIIPABKH U
T.1.).

4. CoOmroaenue TpeboBaHMit K 0(hOPMIICHHIO: a)
HACKOJIBKO BEPHO OQOPMIICHBI CCBUIKA Ha
UCTIOJIh3yEMYIO JUTEPATYPY, CITHCOK
AUTEepaTypel; ©O) OIEHKAa TPaMOTHOCTH U
KYJIBTYPBI U3JI0KCHUS (B T.4.
opdorpapudeckoid, MTYHKTYallMOHHOM,
CTHIIUCTUYECCKON KYJIBTYpBI), BJIJICHHE
TEPMHHOJIOTHEH; B) COOJIFOICHNE TPEOOBAHMIA K
00bEMY MUCHMEHHOTO 3a/1aHUsI.

3  |[IpakTudeckoe 3agaHue 1. AHanu3 mpoOJieMbl: a) YMEHHE BEpPHO, 0-50
KOMIUIEKCHO W B COOTBETCTBHH  C
JeHCTBUTENIHOCTBIO  BBIACIUTh  HPUYHHBI
BO3HUKHOBEHHUSI IPOOJIEMBbI, OINUCAaHHOH B
MPAKTUYECKOM 33aHUH.

2. CTpyKTypHrpOBaHUE MPOOJIeM: a) HACKOIBKO
9YeTKO, JIOTUYHO, IIOCIENIOBATEeIbHO OBUIN
U3JI0KEHBI NMPOOJIEMBI, YYaCTHUKU MPOOIEMBI,
MOCTIEJICTBHS TPOOJIEMBI, PUCKH JIIsl OOBEKTA.
3. [Ipennoxenue CTpaTErnyeCcKux
albTEpPHATHB: a) KOJMYECTBO BapUaHTOB
peumieHus 1pobieMbl, 0) yMEHHE CBS3ATh
TEOPHIO C IPAKTUKOM MpU peleHnH IpoOIeM.
4. OOocCHOBaHHE pELIEHUs: a) HACKOJIbKO
apryMEHTHpOBaHa MO3MIHA  OTHOCHUTEIBHO
MPEUIOKEHHOTO ~ PEIICHHs]  MPaKTHYECKOTO
3a/1aHMS; 0) YPOBEHb BIIAJCHUS
npo¢eCCuOHAIBHONU TEPMUHOJIOTHEH.

5. JIorn4HOCTh H3NIOKEHMsS MaTepuana: a)
HACKOJIBKO COOJIFOIEHBI OOMIETIPUHATHIE HOPMBI
JOTMKM B TPEUVIOKEHHOM  pelIeHuH, 0)
HACKOJIBKO TPEJIOKEHHBIN TUIaH MOXET OBITh
peann30BaH B TEKYIIUX YCIOBUSX.

6.2.2. Ilokazamenu u Kpumepuu oyeHuU8aHus
KOMNEemeHyull Ha 5mane npomMedCymoyHou ammecmayuu

[IpomexyTouHas arTecTanus 1Mo JUCHUILIMHE MIPOBOAUTCS B (popme 3a4€Ta B BHJIE BBHIIIOJIHEHUS
TECTUPOBAHUS H/UIIM UTOTOBOI pabOTHI.

HroroBsie 3amaHus pa3pabaThIBalOTCS MO OCHOBHBIM BOIPOCAaM TEOPETUYECKOTO0 MaTepuana u
MIO3BOJIAIOT OCYHIECTBIIATH IPOMEXYTOUHBIN KOHTPOJIb 3HAHUI U CTENIEHN YCBOCHUS MaTepHala.

[Ipy mnpoBeneHMM MNPOMEXKYTOUHOW AaTTECTAlMM CTYIEHTOB MO JUcHMIUIMHE «Bbicmas
MaTeMaTHKa» MOTYT (OPMHUPOBATHCS BAPUAHTHI TECTOB, OTHOCAIINXCS KO BCEM TeMaM JUCITUILIAHEI.

OrneHka 3HaHWN CTYICHTOB OCYIIECTBISIETCS B COOTBETCTBUM C [lomokeHneM o OauibHOM W
PEUTUHIOBOM CUCTEMAax OLICHUBAHUS, IPUHATON B IHCTUTYTE, U TEXHOIOTNYECKON KapTOU JUCLUIIIIMHEL.



Ne IToka3aTenu oneHUBAHUSA Kpurepun onennBanus IIxkana

n/n OllCHVBAHHUS
1 [Uroromas pabora KonndecTBo 6a0B 3a T€CT MPONOPIIHOHATBHO 0-25
KOJIMYECTBY MPABUIBHBIX OTBETOB HA TECTOBBIC
3amanus.  lIlocme  mpoxoknaeHuss — TecTa

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

6.3. TunoBbie KOHTPOJIbHBbIE 32/IaHUS MJIH UHbIe MaTepHaJIbl, HEOOXOAUMBbIE JJIsl OLlEHKHU
3HAHWI, YMeHHWiH, HABBLIKOB MW (WJH) ONbITA [JeATEJbHOCTH, XAPAKTEPU3YIOIIHX ITANbl
(opMupoOBaHUA KOMIIETEHIM B MpoLiecce 0CBOEHHUsI 00pa30BaTeIbHOM POrpaMMbl

6.3.1. Tunosvle KOHMPOIBLHBIE 3A0AHUSL UTU UHBLE MANEPUATLL
Ha s5mane mexkyujeco KOHmpoJis
Ilocemenue 1 patoTa HA JIEKIMOHHBIX M NPAKTHYECKHUX 3aHATHIAX (co0eceloBaHHe, KOHTPOJAbHAS
padoTa, KPYIJbIi CTOJ U AUCKYCCHS)
(popmupyembie kommereHmn YK-1)
[Ipu mnpenopaBaHuM AUCUMIUIMHBI «BbICIIas MaTeMaTHKa» IPUMEHSIOTCS pPa3sHOOOpPa3HbIe
o0pa3oBaTeIbHbIE TEXHOJIOTUHU B 3aBUCUMOCTH OT BUJIA U L1l y4eOHbIX 3aHATUH.
Teopernueckuit Marepuan n3aaraeTcs Ha JIEKLIMOHHBIX 3aHATUAX B CIEAYIOIMX hopMax:
- npobaemHble Jekuuu no temam: «HecobcTBeHHble uHTErpaisl», «llpenensi», «IIponzBoanas»,
«OmnpeneneHHbI HHTErpa».
Lenb 3aHATHSA: 1EMOHCTpALUs IPOOJIEMBI IIPU PELIEHUH 33]1a4U
IlonroroBka 3aHATUA: (GOPMYIMPOBaHUE MPOOIEMbl IPH BBIIOJHEHUH BBIYMCIUTEIbHBIX
OIIEPALMI U €€ PELICHUE.

- UHTEpaKTUBHBIE JeKuu 1o temam: «lIponsBognas», «OnpeneneHHplil nHTErpan”.

Lenb 3aHATHA: AEMOHCTpALMs UHTEPAKTUBHBIX Tpa)MKOB, BHIYUCICHUH, JMHAMUYECKUX MOJIEIeH

IlonroroBka 3aHATHSA: MOATOTOBKA JIEKUMH-TIPE3EHTALUNH C BKIOYEHHEM HWHTEPAKTHBHBIX
rpauKoB, TUHAMHYECKHUX MOJEIEH.

- JIGKIIMK ¢ pa30opoM MPaKTUYECKUX CHUTyaluil mo teMam: «Mogenb JleonTbeBay, «JInHeiHbIE
MOJICNIA B SKOHOMHUKE», «3a/1a4il ONITUMAIBHOTO YIIPaBICHUS»

Llenb 3aHATHA: MOJETIUPOBAHUE IPAKTUUECKUX CUTYALIUI

[ToaroroBka 3aHATHS: MOAOOP MPAKTUIECKUX 3374

[IpakTnueckue 3aHATHS 1O JAUCHMIUIMHE «BpIcIas wMaTeMaTHKa» OpPUEHTHUPOBAaHBI Ha
3aKperUieHHe TEOPETHYECKOr0 Marepuaia, W3JI0KEHHOTO Ha JIEKIIMOHHBIX 3aHSATHSAX, a TaKXKe Ha
NpPUOOpETEHUE JOMOMHUTENbHBIX 3HAHWW, YMEHUH W TPAKTHUYECKUX HABBIKOB OCYIIECTBICHUS
MpoPECCHOHAIBHON ~ JIEATETLHOCTH TIOCPEJICTBOM aKTHUBU3AIMM W YCWICHHS CaMOCTOSTEIbHOU
JESTEIIbHOCTH 00YYaroIIMXCSl.

BonbIMHCTBO MPAaKTHYECKUX 3aHATUN MPOBOISTCS C IPUMEHEHWEM aKTUBHBIX (opM 0OydeHHS,
K KOTOPBIM OTHOCSITCSI:

1) WHTEpaKTUBHBIE MPAKTUYECKHUE 3aHATUS MO TeMmaMm: «lIpuiokeHuss MaTpUYHOTO aHAIHM3a B
SKOHOMUKE», «[IpunoxkeHus aHaIUTHYECKOW TeoMeTpuu B 3KOHOMHUKE», «lIpenenbHblii aHanu3 B
HSKOHOMUKEY, «[IpMeHeHre MaTeMaTHueCKOro aHaJIn3a B 9KOHOMUKE)

[IpoBoauTcs penieHue NpUKIAIHBIX 33/a4, HAIIPABJICHHBIX HA aHAJIW3 PEAbHOM CUTYyaIluu U €€
penieHrne MaTeMaTHIECKUMH METOIaMHU.

Lenp 3anstus: (GopMHpOBaHHE HABBIKOB MPUMEHEHHUS MAaTeMAaTUKH TPH PEIIeHWH 3aaad ¢
YKOHOMHUYECKUM COJCPKAHUEM.

[TogroroBka 3aHsATHS: MOATOTOBKA 3aJad C MPAKTUYECKUM COACPKaHUEM U TMOHSITHUMHOTO
anmnapara U3 YdKOHOMHUKH.

2) TeopeTnyeckuii ompoc (YCTHBI WU MHCBMEHHBIN) U coOeceloBaHUE CO CTYACHTaMHU IO
BOIPOCAaM, BHIHOCUMBIM Ha MPaKTUYECKHUE 3aHITHS,

3) BHIMOTHEHHE PYOSKHBIX KOHTPOJIBHBIX pa0OT MO U3y4aeMOMY pa3Jeiy;



4) BBIMIOJIHEHUE WHAMBUAYAIbHBIX 33JaHUA U HKCIPECC-TECTOB MO OTAEIbHBIM BOIMPOCAM,
3amojaHeHne pabodeid TeTpaau, IEeNbI0 KOTOPBIX SIBISETCS MPOBEPKAa 3HAHWUN CTYJECHTOB H YPOBEHBb
MOJTOTOBJICHHOCTH JIJIsl YCBOCHHSI HOBOTO MaTepuasa Mo JUCHUILUINHE;

5) moaroroBka pedeparoB, JOKJIAA0B U MPE3EHTAINN K HUM I10 TPUIIOKEHUSIM MaTEMaTUYeCKOTr0
anmnapara B 9KOHOMUKE;

6) nenoBast urpa.

[Tpumep. bau- urpa: «KpoccBopa»

Tema «Matpuusl ¥ olepalnyy HaJl HAMU»

1. Llens urpsi:

1. 3akperieHre MaTepraa o KiacCuuKaluyu MaTPUIl, ICUCTBUN HAJ MAaTPHUIIAMH,

2. pa3BUTHE CIIOCOOHOCTH BECTH TUCKYCCHIO, 1aBaTh YETKHUE U €MKHE OIpe/IeJICHUs] OCHOBHBIX
MMOHSTHH;

3. pa3BUTHUS HABBIKOB BIIQJICHUSI HAYYHOI TEPMUHOJIOTHUEH;

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

5. popMupOBaHUE TUYHOCTHBIX Ka4eCTB, HEOOXOAUMBIX I OLIEHKU CUTYaI[MH B MEXKYJIbTYPHOM
OOLICHUH.

2. Konnenuus urpsl. [lepen HauanoM Urpsl npenoaBaTesib BBOAUT CTYICHTOB B CUTYaIHIO: Bl
Oynere yuaCTHUKAMU BUKTOPUHBI IO TeMe «MaTpHIIbl U ONIEpAIK HaJl HUMHE.

Jlanee mpoMCXOAUT MOATOTOBKA K Urpe. PacmpenenstoTcss posin: BEIOMpAETCs JKIOPHU, OCTalIbHAS
ayIUTOPHS ISTUTCS Ha JIBE paBHbIE KOMaHbl. Ha 3xpaHe npeAcTaBiIstoTCs KPOCCBOPILI M BOITPOCHI K HUM,
OIICHEHHBIE B OIpelelIeHHOe KoauuecTBO OamioB. KomaHna mo cBoeMy YCMOTPEHHIO BBIOMpAaeT Kak
BOIIPOC, TaK H CIIOKHOCTB BONpoca. Berurpasiieil cunraercs KoManaa, Habpasiiast O0JBITHHCTBO OAJUIOB.

Ilenp y4acTHHUKOB - OBICTpO (B TeueHHMEe | MUHYTHI) U MPAaBHJIBHO OTBETUTH Ha BOIPOC W3
BBIOpaHHOU KaTteropuu. [Ipu 3aTpynHEHHH B OTBETE OJHON KOMAaHbI KIOPU MOJKET JaTh MPaBO OTBETA
BTOpOIl KOMaHjae, MPU ITOM CymMMa OajUioB 3a OMPEICNICHHBIM BOMPOC MOXKET ACTUTHCS MEXKIY
OTBevarolMMU. B ciyyae HenpaBUIBLHOIO OTBETa OT WIEHOB JKIOPU JOJIKHO IOCIIE0BaTh OOBSICHEHHE
INPUHITOTO pELIEHUS M TMPaBUIIbHBIA apryMEHTUpPOBaHHBIA oOTBeT. lIpemnomaBaTens KOHTPOIHPYET
MPaBUIILHOCTh OTBETOB KaK WICHOB KOMaH I, TaK M YJICHOB JKIOPH.

Takum oOpa3om, MO XOAy WIPbl MPOCIEKUBAIOTCS KOHKPETHBIC ICHCTBUS BCEX YYACTHHKOB
JUCKYCCUM, pPa3BUTHE KOMIETEHLMN: BKIIOUEHHWE B KOJJIEKTUBHOE pACCyXJAEHHE, IUCKYyCCHUS C
COOJIIOJIEHEM HOPM PEueBOro ITHKETa, YMEHHE BECTH Oecelly, 000CHOBBIBATh CBOIO TOUKY 3PEHHUSI.

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

[ToaroroBka urpsl: npenoaaBaTeNb pa3aaéT JoOMAIIHee 3a/IaHue: 3aKPENUTh U3YYEHHBIN MaTepual
M0 TeMAaTHKE UTPHI, TOBTOPUTH OCHOBHBIC TEPMUHBI M ONIPEICICHUS TTOHSTHIA.

3. Ponu: 4nieHsl )KIOpH, YYaCTHUKU JBYX KOMaH], KaTUTaHbl KOMaH]1

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

Temsl: «[Ipunoxenuss JIUHEHHOW anreOpbl M AHAIUTUYECKOM TEOMETPUU B HSKOHOMHKE,
[TpunoxkeHrss MATPUYHOTO aHAJIM3a B 9KOHOMHUKEY, «ITPUII0KEHUS TPEAETBLHOTO aHanu3ay, «lIpunoxenus
ompejieieHHOro uHTerpanay, «l[Ipunoxenuss npou3BoAHBIXY, «llpunoxkenus nuddepeHTIATEHBIX
YPaBHEHUW.

1. Lenp urpst:

1) pa3BuTHE CITOCOOHOCTH BECTU JAMCKYCCHIO, JaBaTh YETKHE U €MKHE OIMPEICTICHUS OCHOBHBIX
MOHSTHI;

2) COBEpILICHCTBOBAHNE HABbIKA PEIICHHUS TPUKJIAIHBIX 33/1a4;

3) pa3BUTHS HABBIKOB BIIaJICHUS HAYYHON TEPMUHOJIOTUEIH;

4) pa3BUTHE HABBIKOB MEXIUYHOCTHOW KOMMYHHUKAIMH, IPUHATHS PEIICHHIA;

5) bopMupoBaHKE TUYHOCTHBIX KAYECTB, HEOOXOANMBIX JUISI OILICHKU CHTYaIlUH B MEXKKYJIbTYPHOM
OO0IIEeHUH.

2. Konunerus urpsl. Kaxaplii cTyIeHT K npecc-KoHpepeHIur rotroBuT 10 BOIPOCOB 1O TEME.

Ha mpaxkTuueckoM 3aHATHH OOydarolIMecs MCIOJHSIOT JBE POJIM: YEJIOBEKa, OTBEYAIOIIEro Ha
BOIIPOCHI, M YEJIOBEKA, 3a/IaI0IIET0 BOIIPOCHI, TP 3TOM KaX/Ibli CTY/I€HT JJOJDKEH OyJeT OTBETUTh Ha IAThH
BOIIPOCOB II0 KypCy M 3a[aTh ISITh HHTEPECYIOUIUX €r0 BOIPOCOB OAHOKYpCHHKaM. Bpewms, oTBoaumoe
JUISl OTBETOB, CTPOTO PETJIAMEHTHPOBAHO (He Ooiee 4 MUHYT).



3. Ouenka. B xone mpecc-koHpEpeHITNN OTICHUBAIOTCS:

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

- 3HaHHE MPOOIEMBI CAMHM HHTEPBBIOCPOM;

- 3HAaHHUE TEOPETUYECKOr0 MaTepuraa;

- HpaBI/IJIBHOCTL U II0JIHOTA OTBETA,

- cOOTI0/ICHUE PEeTIIaMEeHTa;

- KyIbTypa IIOBEICHUS.

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

Temaruka WHIUBUIYATHHBIX 33JaHUN, TEMBI pedepaToB, JOKIAJA0B U COOOIIEHUN MPUBEICHBI B
[Tpunoxenuu 2.

IInucbMeHHOe 3a1aHHE
(®opmupyembie kommeTeHimn: YK-1)

CryneHTty mpeuiaraercsi BHIIOJHUTh TPH 3aJlaHus — pa3paboTaTh KPOCCBOP/, TECTOBOE 3aJaHHE
HA YCTAHOBJIEHUE COOTBETCTBUS U CTPYKTYpPHO-JIOTUYECKYIO CXEMY MJIM CPAaBHUTEIbHYIO TaOIHILYy IO
TEOPETUYECKOMY MaTepHally U3 TPEX pa3zelioB Kypca BbICIIEH MaTeMaTUKH B KaXKJI0M CEMECTpE.

Paborta mo cocraBieHUIO KpoccBOpla TpeOyeT OT CTyIeHTa BIIAJCHHS MaTepHajioM, YMEHHS
KOHIIEHTPUPOBATh CBOU MBICIIU M THOKOCTH yMa.

CocraBiieHre KpOCCBOPJIOB paCCMAaTPUBAETCS KaK BUJ BHEAYTUTOPHOM CaMOCTOSITENIbHOMN paboThI
U TpeOyeT OT CTYJIEHTOB HE TOJIBKO TEX K€ KaueCTB, YTO HEOOXOAUMBI IIPH pa3rablBaHUN KPOCCBOPJIOB,
HO U YMEHHUSI CUCTEMATU3UPOBATh HH(OPMALIUIO.

CocraBieHre TeCTOB Ha COOTBETCTBUE M ATAJOHOB OTBETOB K HUM — 3TO BUJ CaMOCTOSATEJIbHOM
paboTHI CTyAEHTa MO 3aKPEIUICHHIO M3ydeHHOH mH(popmanuu nyrem e€ muddepenumanuu. CtyneHt
JIOJKEH COCTaBUTh KaK CaMH TECThI, TaK U ATAJIOHBI OTBETOB K HUM.

CocraBneHnue rpagojoru4eckoi CTpyKTypbl — 3TO OY€Hb MPOAYKTUBHBIN BUJl CaMOCTOSATEIbHON
paboThl CTyJEeHTa MO CHUCTEeMaTU3alui HH(GOpPMAllUM B paMKaX JIOTUYECKOH CXEeMbl C HarJIsiJHBIM
rpapudyeckum e€ wu3zo0paxkeHueMm. ['padonoruueckas CTpyKTypa Kak CHOCOO CHCTeMaTH3alluu
UH(OPMAIINK SPKO U HATJISIHO MpeicTaBIsIeT e€ cofepkanue. PaboTta 1o co3jannio Jaxke caMbIX IPOCTHIX
JIOTUYECKUX CTPYKTYP CIIOCOOCTBYET Pa3BUTHIO Y CTYJEHTOB MPUEMOB CUCTEMHOI'O aHAJIN3a, BBIJCIICHUS
OOIIMX 3JIEMEHTOB M (DPUKCUPOBAHMS JONMOJHUTENbHBIX, YMEHUsI aOCTparupoBaThCsi OT HUX B HY)KHOM
cutyauuu. B ornmume ot npyrux crnocoboB rpaduyeckoro oroOpakeHus HHPopMmaruu (Tadnui,
PHCYHKOB, cXxeM) rpagoyiorndyeckas CTpyKTypa JejaeT YHop Ha JIOTMYECKYIO CBSI3b JIEMEHTOB MEXKIY
co0oi, rpaduka BBICTYMAET B POJIM CPEACTBA BhIpakeHUs (HarmsgHoCTH). CocTaBlieHUe CPaBHUTEIHHOU
TaOMUIBI IO T€ME — 3TO BMJl CaMOCTOSTENIbHOW paboThl CTyAEHTa MO CUCTEMaTH3alMH OO0BEMHOMN
uH(popMaLnu, KOTopast cBogUTCs (00001aeTcs) B paMku Tadnuiibl. @opMHUpOBaHHUE CTPYKTYPBI TAOJIULIBI
OTpaXkaeT CKJIOHHOCTh CTYAECHTa K CHUCTEMAaTH3alMd MaTepuajla W pa3BUBAET €ro yMEHUs IO
CTpYKTypupoBaHuio uHpopmanuu. KparkocTs u3noxeHuss MHPOpMaLMK XapaKTepU3yeT CIIOCOOHOCTh K
e cepThiBaHMIO. KaXkoe MUCbMEHHOE 3a/laHue OLIEHUBAaeTcs Mo MATHOAmIbHON mkane. [Ipu sTom
KaXKJ0€ 3aJaHUE JIOJDKHO BBIMOJIHATHCA B paMKax OAHOW Tembl pazzgena. CTyIeHTY MpeloCTaBIIIeTCs
cB00O/1a BEIOOpA TPEX TEM U3 Pa3HBIX Pa3/IeoB Ul BHITOJHEHHS TPEX Pa3IMUHbIX TUCbMEHHBIX 3aaHUH.

Tematuka Tem, TpeOOBaHUS K COCTABJIEHHIO KPOCCBOpHA, IpadoiIOrH4ecKol CTPYKTYpHI,
TECTOBOI'O 33J]JaHUS HA COOTBETCTBUS U KPUTEPUU OLIEHUBAHNUS 33aJaHus NpuBeaeHb! B [Ipunoxenun 3.

IIpakTnyeckoe 3ajaHue
(Dopmupyembie kommneteHiun: YK-1)

[IpakTryeckoe 3amaHue — oxHA U3 (POPM MPOBEPKU U OIEHKH YCBOCHHBIX 3HAHHMA, MOTyYCHHS
UHPOPMALIUK O XapaKTepe MMO3HABaTEIbHON JESTEIbHOCTH, YPOBHE CAaMOCTOSATENBHOCTH U aKTUBHOCTH
oOyJaronuxcsi B y4eOHOM mporecce, 00 3ddexTuBHOCTH METO/0B, (GOpM U CIOCOOOB ydeOHOM
ACATCIIbHOCTH.



[enb mpakTUUECKOTO 3a/IaHus - Yri1yOJIeHrne U 3aKperIeHne TEOPETUUECKUX 3HAHUM, TOTy4eHHBIX
CTYyJCHTAaMH BO BpeMs JIEKIIMOHHBIX W TMPAKTUYCCKUX 3aHSATHH; BBIPAOOTKA y CTYIEHTOB HABHIKOB
CaMOCTOSITENIbHOTO  MPUMEHEHUS TEOpPUM, NPUBICUCHHS] JIOTOJIHUTEIbHBIX JIaHHBIX, AaHajIu3a
IIPAKTUYECKHUX JTAHHBIX, OLIEHKH U NPOBEPKU MPAaBUIBHOCTH PELICHUS; 3aKPEIJIEHHE HaBBIKOB PacyeTa
MPUMEHEHUEM BbIUMCIUTEIbHOM TEXHUKH, IPUBJICUEHUS CIIPABOYHO-pPePepaTUBHOMN TUTEPATYPHI.

BbinosnHeHne MpakTUYECKOro 3aJaHusl HallpaBJIEHO HA NPUBUTUE HABBIKOB CAMOCTOSATEIbHOMN
paboThl ¢ yueOHOI U HAyYHOU JUTEepaTypOl, BEIPAOOTKY aHAIMTUYECKOTO0 MBIIIJICHHS MIPU U3yYEHUU U
pEILIEHUH IOCTABICHHBIX BOIIPOCOB U 3a/1a4.

Copep:xaHue MPaKTUYECKUX 3aJJaHUI, KpUTEPUU OLICHUBaHUs puBeAeHbl B [Ipunoxenun 4.

6.3.2. Tunosvle KOHMPOILHBIE 3A0AHUSL UTU UHBLE MANEPUATLL
HA dmane nPoMenCymo4HoU ammecmayuu
(Dopmupyembie kommerenun: YK-1)

[TpomesxyTouHasi aTTecTanys Mo AUCHUILIMHE TPOBOAUTCS B (hopMe 3a4eTa B BUAC BBITOJHEHHS
TECTUPOBAHUS U/UIIM UTOTOBOU paboThI - cM. [Ipunoxkenue 5.

HtoroBele 3amaHus pa3padaTbIBAlOTCA IO OCHOBHBIM BOIPOCAM TEOPETHUECKOro MaTepuana u
MO3BOJISIFOT OCYILECTBIIATH IPOMEKYTOUHBIA KOHTPOJIb 3HAHUI U CTENIEHU YCBOCHMS MaTepHaa.

[Ipy mnpoBeneHHM NPOMEXKYTOUHOW aTTECTallMM CTYAEHTOB 10 JucHUIUIMHE «Bpicimas
MaTeMaTHKay MOTYT (POPMHUPOBATHCS BAPUAHTHI TECTOB, OTHOCAIINXCA KO BCEM Te€MaM JUCIUILINHBI.

[IpuMepHBIii epeyeHb BOIIPOCOB K 3a4eTy 110 IUCUMIUINHE «BbIciias MaTeMaTrnka

Paznen 1. JIuneiinas anreOpa u aHanUTHYECKAs T€OMETPHS

1. Onpenenurenu BTOPOro U TPETHETO MOPSIKOB U UX BbruucieHue. (31-2)

2. Onpenenurenpb N-ro nopsijaka. CBoicTBa onpeaeauTeneit N-ro mopsaka. (31-2)

3. Marpuna u ee Bubl. JIeiicTBUS HaJl MaTpUIIaMHU.

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

npupocTa 00beMa MPOU3BOJICTBA, BRIPYUKH OT mpojaax (31-2).

5. MuHop u anreOpandeckoe JIONOJIHEHUE ieMeHTa Marpuibl. O0paTHas matpuna. IIpaBuio
OTBICKaHHs 00paTHOM MaTpuilbl (31-2).

6. OcHOBHasg M pacUIMpEHHas MAaTPHIBI CUCTEMBbl JIMHEHHBIX ypaBHEHUH. OJeMeHTapHbIe
npeoOpa3oBaHusi MATPHIIBL. MaTpuila, S5KBUBaJICHTHAs TaHHO# (31-2).

7. Cucrema N JIMHEHHBIX ypaBHEHMHM ¢ N HemsBecTHbIMH. [IpaBmiio Kpamepa m maTpuunbii
CIOCOOBI HAXOKACHUSI PELIICHUS] CUCTEMbI JINHEWHBIX ypaBHEeHU. (31-2)

8. Cucrema M JIMHEHWHBIX ypaBHEHMH c N HeusBecTHbIMU. Merox ['aycca pemeHus cucrem
JIMHEHHBIX ypaBHeHuit (31-2).

9. Pelenue 3aa4 MeXOTPACIEBOro OajgaHca ¢ MOMOIIBIO CUCTEM JIMHEHHBIX ypaBHeHu# (31-1)

10. Pemienue 3a1a4 pacrnpeiejeHus PeCypcoB € IIOMOIIBIO CHCTEM JIMHEHHBIX ypaBHeHu# (31-1)

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

12. Koopaunatel BekTopa. JlnmHa BekTopa. OpT BekTopa. YTron MeXAy BEKTOPAMH.
Hamnpagmsironie kocuHycsl Bektopa (31-2).

13. JluHeiiHble omepanyu HaJ BEKTOpaMM B KoopAuHaTHOW (opme. CBoiicTBa JIMHEHHBIX
oreparuii Haj Bektopamu. (31-2).

14. VYcnoBue KOJIMHEAPHOCTH BEKTOPOB B KoopauHaTtHOM ¢(opme. CocTaBieHue TabIHIl
O0OMEHHBIX KypcoB BaioT. (31-2).

15. CkansgpHoe npou3BeeHUE IBYX BEKTOpPOB. CBOMCTBA CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB.
HaxoxneHne BeKkTopa CyMMapHOIO pacxoja ChIpbs, BPEMEHHBIX 3aTpaT M CTOMMOCTH MPOIYKIUHU C
MIOMOUIBIO CKAJSIPHOIO IPOU3BENEHUS BEKTOPOB pacxXxoja ChIpbs, BEKTOpa aCCOPTHUMEHTA 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 3koHOMUKE (31-2).

17. CxansipHoe npou3BeeHNE N-MEPHBIX BEKTOPOB U €r0 IPUMEHEHUE B SKOHOMHUKE (Ha IpUMEpE
HAXO’KJCHHS WHEKCA IIeH U uHAeKca nHsnun). (31-2).



18. JluneitHass koMOWHaIMA BEKTOpOB. JIMHEHHas 3aBUCHMOCTh W JIMHCHHAsT HE3aBUCHUMOCTH
BEKTOpOB. (CBOICTBA JIMHEHHO 3aBUCUMOM U JIMHEHHO HE3aBUCUMOW CUCTEMBI BEKTOpPOB. JInHeliHas
3aBHCHUMOCTh BEKTOPOB B OpraHM3allMOHHO-YNpPABICHUECKUX 3a/adax (Ha TMpUMEpe HCCIeA0BaHUs
BEKTOPOB 3apabOTHOI#1 11aThl pabOTHUKOB) (31-2).

19. YpaBHenue TuHUK TpeaToKeHus. JInHelHas Moaenb uzaepxek. (31-2).

20. Ilpsimast u criocoObI ee 3afanus. B3anMHOe pacnojoxeHue npsMbix. HaxoxneHue Touku
pPBIHOYHOTO paBHOBecHs. (31-2).

21. AHanu3 B3aUMHOIO  pACHOJIOKEHUS MPSAMBIX IPU  PEIIEHUHM OpraHU3alUOHHO-
yIpaBiIeHUYECKUX 3aad (Ha MpUMEpe HUCCIENOBAHMS CIPOca U MPEUIOKEHUS, HAXO0XKICHUS TOYKU
paBHOBECHSI, IPU POBEICHUH OIICHKH BAPHAHTOB TEXHOJOTHUECKUX porieccoB (31-2)

22. TInockocTh U criocoOsl ee 3aganus (31-2).

Pa3nen 2. Beenenue B MaTeMaTHYECKUI aHAIU3

23. YucnoBble MHOXKECTBA M ONEpaluK HaJl HUMU. YucnoBbie mpoMexxyTku (31-2).

24. TlocrosnHas BenuuuHa. llepemennas Benmuuuna. I[lonstue ¢yHkiuu. [Ipons3BoacTBEHHBIC
dynkmu. (31-2).

25. CriocoObl 3a1aHust QYHKIIMH: aHATUTHYECKU, TAOIUYHBIN, rpaduyecKkuil, ciioBecHbI. (31-2)

26.0cHoBHBIE cBoOiicTBa (yHKIHMHA. MOHOTOHHOCTh (PYHKIMH CIpOca M MPEIOKEHUs, KPUBOU
POM3BOICTBEHHBIX BO3MOKHOCTEH. (31-2)

27. Knaccubpukamuss odneMeHTapHbIX (yHKomid u  wux rpaduku. llokazarenbHble U
sorapupmuueckre GYHKIHKM B PHHAHCOBBIX BhIYKMCICHUSIX DYHKINSA HapaleHHoro kanutana. (31-2).

28. Yucnoas mocienoBaTeabHOCTh. [Ipenen uuciaoBoil mocnegoBaTesibHOCTA. CXOasiuecs u
pacxXoAsIIuecss YHUCIOBbIE TMOCIEAOBAaTEIbHOCTU. ['eoMeTpUuecKUid CMBICT Tpelena YHCIOBOM
nocienoBaresbHOCTH (31-2).

29. Ilpenen ¢yHKIMU B OECKOHEUHOCTH. [ eoMmeTpuueckuii cmbIci mpenena (QyHKUUUA B
6eckoneunoctH (31-2).

30. Ipenen ¢yukimu B Touke. ['eoMeTpudeckuii cMbICI Tipeaena GyHKIun B Touke (31-2).

31. beckoHeuHo mainasi BenuuuHA. CBsI3b OECKOHEYHO MajbIX BEIMYMH C IpeaenaMu QyHKIUH.
CaoiicTBa 6€CKOHEYHO MaTbIX BearurH(31-2).

32. beckoneyno 6ompinas BenuuuHa. CBOMCTBA 0€CKOHEUHO OOJBIIUX BEeTUYHH. CBS3b MEXKIY
0ECKOHEYHO MaJIBIMU U OECKOHEYHO O0JbIMMH BenmnunHamu (31-2).

33. OcHOBHBIE TeOpeMbI 0 mpeaeiax. [IpusHaku cymecTBoBanus npeaena (31-2).

34. 3ameuaTtenbHbie peensl. PopMyria HEMPEPHIBHOTO HAYKUCIICHUs TPOLEHTOB (31-2).

35. JlBa ompezaeneHusi HENPEPHIBHOCTH (QYHKIUU B Touke. TOUYKM pa3pbiBa MEPBOTO U BTOPOTO
pona. Touka yctpanumoro paspbiBa. CBoiicTBa (QpyHKIMI, HEMPEPHIBHBIX B TOUKE. ACUMIITOTHI Ipaduka
dynkmu. (31-2).

36. HempepsiBHOCTh (yHKIMH Ha mnpoMmexyTke. KycouHo-nempepbiBHble ¢yHkuuun B CVP
ananmsze. (31-2).

38. CaoiictBa (yHKIHI, HETPEphIBHBIX Ha oTpe3ke (31-2).

Tema 3. MaTremaT4ecKkuil aHanu3

39. Tpupamenue aprymenta. [Ipupamenue ¢ynkiun. Onpeaencaue npousBogHou. (31- 2).
Huddepenuupyemass (QyHKIUS B TOUKE M Ha MPOMEXyTKe. [‘eomMeTpuueckuil, MeXaHW4YeCKHd |
9KOHOMHUYECKHUI CMBICIIBI POU3BOIHOM. (31-2).

40. IIpousBoaHbIE B SKOHOMHUKE (HAXOXJIEHUE MPEICNTbHBIX U3JEPKEK, NPeeTbHON BBIPYUKH,
npeIebHON PUOBLIH, TIPOU3BOIUTEIBHOCTH Tpyaa u T.1.) (31-2).

41. 3aBUCUMOCTh MEXJy HENpephIBHOCTBIO (YHKIMU U aupdepeHiupyeMoctbo. [nagkas u
KyCOUHO-TIIajiKast QyHKIMHU Ha TpoMexyTke (31-2).

42. Cxema BbIYMCIICHHS IPpon3BoaHONW. OCcHOBHBIE npaBmia auddpepenunponanus (31-2).

43. IlponsBoanas cinoxxHoit pyHkuuu. [IponsBoanas oOparnoit ¢pyukiuu. [IponsBoiHas HesIBHOM
¢Gynkun. [IponsBoaHbIe BEICIIUX MOPSAKOB (31-2).

44, Jlorapudmuueckass mpousBomHas. [loHATHE 5>IacTUYHOCTH (YHKIMH M €€ CBs3b C
norapupmuuecknm audpepernrpoBanrem (31-2).

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

46. Tpasuo Jlonurans (31-2).



47. JlocratouHoe ycioBHe Bo3pacTaHusl GyHKIHH. JlocTaTouHOE ycioBUE yObIBaHUS (PYHKITHU.
Heobxoaumoe yciaoBre MOHOTOHHOCTH. (31-2).

48. Touku 3kcTpemMyMa QYHKIIMH — TOYKM MakKCMMyMa W MUHHMyMa QyHKiuu. HeoOxomumoe
ycioBue 3kcrpemyMa. Kpurmueckas touka. IlepBoe nocrarouHoe ycioBue 3KCTpemyMa. Bropoe
JIOCTaTOYHOE yCJIOBHE dKCTpeMyMa. Cxema rccieqoBanus GyHKIUH Ha SKCTpeMyM. (31-2)

49. 3ajaua MaKCUMH3AIIMY JI0X0/1a M €€ pelIeHre cpeacTBaMu audHepeHInalbHOTr0 UCUNCICHUS
(31-2).

50. [IpakTuueckue 3agaun ontumusanuu (31-2).

51. MuddepeHuman u ero mpuMEeHEHHE B IPUOIMKEHHBIX BRIYUCICHHUX (31-2).

52. HauGonbmiee ¥ HauMMeHbIIee 3HAa4eHUs (QYHKIMH Ha OTpe3ke. (Cxema OTBICKaHHS
HaMOOJIBIIIEr0 U HAMMEHBIIECTO 3HaYCHHS (DYHKIMK Ha oTpeske (31-2).

53. O0mias cxema rccinenoBaHus QYHKIUA U TOCTPOCHUS UX rpadukos (31-2).

54. ®yHKIKUK HECKOIBKKX epeMeHHbIX. [IponsBoacTBennas Gynkius Ko6oa-/lyriaca. (31-2).

55. YacTHble MPOM3BOAHBIC U X HAXOXKIACHUE. HAXOXKACHUE MPUOBUIN OT MPOU3BOJICTBA Pa3HBIX
BUIOB npoaykiuu (31-2)

56. [Ipou3BoaHas 1O HaMpaBIeHUIO U rpaaueHT (31-2).

Haxoxnenue npuObUIM OT MPOU3BOACTBA PA3HBIX BHIOB MPOAYKIIMU, MakcUMH3alus TPUObLIA
IPOM3BOJICTBA OJHOPOIHON POTYKIIHH.

57. Meton HamMmeHbIMX KBajapatoB. [Ipumenenne MHK st aHaim3a 3KCIepUMEHTAIBHBIX
naHHbIX (31-2).

58. IlepBooOpasuas. HeonpeneneHuplit nHTErpai u ero crpoenue. (31-2).

59. OcHOBHBIE CBOICTBA HEOMPEACACHHOTO HHTerpaia (31-2).

60. Tabmuma unrerpanos (31-2).

61. Meroas! unTerpupoBanus (31-2).

62. OnpeneneHHbIi HHTETPaJI, €ro reoMeTpu4eckuii cmpici. (31-2)

63. OnpeneneHHbIi UHTETPajl, €ro MEXaHMYECKUN U SKOHOMUYECKHiA cMbIcT (31-2).

64. CoiicTBa onpeaeiaeHHoro uarerpaia (31-2).

65. ®opmyna Hetotona — JleiOuumna (31-2).

66. 3ameHa nepeMeHHO#t B onpenienieHHOM uHTerpaie (31-2).

67. Ilnouaas kpuBOIKMHEHHOM Tpaneiun (31-2).

68. HaxoxmeHue moniajei miockux obnacreit (31-2)

69. IlpumMeHeHne HHTETPATHHOTO NCYHCIICHUS TIPH PEIICHUH OPTaHW3allMOHHO-YIIPABICHYECKUX
3a71a4 (HaxoxaeHre QYHKIHIA U3AEePIKeK, MOTPpeOaeHNUs, MpeAeabHOM mpuoObLTH U T.1.) (31-2).

70. 3agaya HaXOXKACHUS BBIMTPHIIA I MOTPEOUTENS W MOCTABIIMKA TI0 M3BECTHBIM 3aKOHAM
cripoca u npemioxerus (31-2).

6.4. MeToan4yeckne MaTepuaJibl, ONpeAesomMe NpoueIypbl OeHUBAHUA 3HAHU, YMEHHI,
HABBIKOB M (MJIM) ONBITA /1eSITeJIbHOCTH, XapaKTepHu3yIolue 3Tanbl GopMHPOBAHUA KOMIIeTeHUM I

[Iponentypa orieHHBaHuUs 3HAHUH, YMEHUH, HABBIKOB U (MJIM) OTIBITA AEATEIBHOCTU 00YJarOLINXCS
o JUCUUIUIMHE «BpIciias MaTeMaTHKa» OCHOBaHAa Ha HCMOib30BaHUM llonokeHuss o OayyibHON M
PEUTUHIOBOM CUCTEMAX OLIEHUBAHMUS, IPUHATON B MHCTUTYTE, U TEXHOJOTUYECKONW KapThl JUCIIUIINHEL.

Ne i/ Iloka3zaTen oeHNBaAHHSA IMIkana
OLlCHUBAHNS
Texkymuii KOHTPOJIb
[Tocemenue u padboTa Ha JTEKIMOHHBIX U MPAKTUUYECKUX 3aHATHUAX 0-35
1 (cobecemoBanme, KOHTPOJIbHAS pabOTa, KPYTIBIA CTOM U IUCKYCCHUS)

2 |IluceMmenHoe 3aganue (pedepar) 0-25
3 [IIpakTuueckoe 3amanue (Kekc) 0-50

Umo2o mexywiuti KOHMpPOJib 75

IIpomMeskyTOUHASI aTTECTALUS

4 |I/ITOFOBa$I pabora 25

HUmoeco npomesicymounas ammecmayus 25

HUTOI'O nmo jucumMnjinHe 100

MaxkcuMasHO€E KomnuecTBo 0amroB 1o gucuurumae — 100.
MakcumanbHOE KOJIMYECTBO OAIIJIOB TI0 Pe3yibTaTaM TEKYIIETO KOHTPOJS — /5.
MaxkcuMaIbHOE KOJIMYECTBO 0aJIOB Ha dK3aMeHe — 25.



YpoBeHb

IOATOTOBJICHHOCTHU

oOy4arorerocs

COOTBETCTBYCT

TPEXYPOBHEBOM  OLIEHKE

KOMHGTGHHI/Iﬁ B 3aBUCUMOCTH OT Ha6paHHOFO KOJIMYECTBA 0AJIIOB I10 JUCIHUITIINHC.

YpoBeHL OBJIAJICHUS

IIoporossrit IIponBUHYTHIN IIpeBocxoaHbIH
YPOBEHb YPOBEHb YPOBEHb
Hadpannsie 50-69 70-85 86-100
0aJ1i1b1

[IIxana NTOrOBBIX OLIEHOK YyCIIEBAEMOCTH 110 IUCLHUIUIMHE «BbICIIas MaTeMaTHKa» COOTBETCTBYET
[Tonoxenuto o 6aTbHON U PEUTHHIOBOM CHCTEMaxX OLIEHUBAHMS U OTPa)keHa B TEXHOJOTMUYECKOU KapTe

JUCHUITIINHBI.

3auér
Koan4yecTBo 0a1710B Onenka
50-100 3a4YTEHO
0-49 HE 324TEHO
DK3aMeH
KoangecTBo 0a1710B Onenka
86-100 OTIIUYHO
70-85 XOPOIIIO
50-69 YIIOBJIETBOPUTEIHHO
0-49 HEYJIOBJICTBOPUTEIHLHO

7. MIEPEYEHb OCHOBHOW M JOMOJHUTEJbHON YYEBHOM JIMTEPATYPBI,
HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCIMIIIAHBI

OcHoenas numepamypa.

1. banguu, K. B. Bricimas maremaruka: yueOnHuk: [16+] / K. B. bangun, B. H. Bamnsikos,
A. B. Pykocyes; non oour. pea. K. B. bannuna. — 3-e usa., ctep. — Mocksa: ®JIMHTA, 2021. — 360 c.:
tabi., rpad., cxem. — Peskum mocryma: https://biblioclub.ru/index.php?page=book&id=79497

2. bangun,

K. B. Kparkunii xkypc

BBICIIEH MaTeMaTUKMH:

yuebnuk / K. B. banaus,

E. JI. Makpunenko, A. B. Pykocyes; mox oomur. pea. K. B. bannuna. — 5-e uzn. — Mocksa: Jlamkos u K°,

2021. 510

C..

ui1., Taoml.,

rpad.

(Yuebuble w3manust g OakamaaBpOB).

mocryma: https://biblioclub.ru/index.php?page=book&id=684195
3. XKyxosckas T. B., Monokanosa E. A., YpycoB A. W. Beicmas maremaTika B mpuMmepax H
3amadax: ydyeOHOe DJIIEKTPOHHOE H3JaHue [DJIeKTpOHHBIM pecypc]:yuebHoe mocobue. - TamOoB:

TamboBckuii rocynapcrBeHHblld Texuudyeckuii yausepcuret (TI'TY), 2018. - 161 c. — Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=570339

ﬂOnOﬂHumeﬂbHClﬂ Jdumepamypa.

1. BeperennukoB B. H. MHoxecTBa.

DJeMEHTHI

JUHEIHOW  anreOpbl

Pexxum

[DnexTpoHHbII

pecypc]:yuedHoe mocobue. - 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]:yueOHuUK.

YHuBepcurer

Cuneprusa, 2019. - 720

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

0a30BbIil  KypC [DJEKTPOHHBIN

c. — Pexum pocryna:



8. IEPEYEHHh PECYPCOB HH®OPMAIIMOHHO- TEJTEKOMMYHUKAIIMOHHOM
CETHU "UHTEPHET", HEOBXOJIUMBIX /U1 OCBOEHUA JUCHUIIVINHBI

Hnghopmayuonnvle pecypcol 06pazo8amenvHoll OpeaHu3ayuu:
. http://www.sibit.sano.ru/ - opurmaneHeIii calT 00pa3oBaTENbHON OpPraHU3aIHH.
. http://do.sano.ru - cucrema aucranironHoro ooyuenus Moodle (CJO Moodle).
. http://www.gov/ru - ®enepanbHbie OpraHbl BIACTH.
. http://www .ksrf.ru - Caiit Konctutymonnoro Cyna Poccuiickoit ®enepariuu.
. http://www. vsrt.ru - Caiit BepxoBuoro Cyma P®.
. http://mpesunent.pd - Caiir [Ipe3uaenra Poccuiickoii deaeparium.
. http://www.duma.gov.ru - Caiit I'ocynapcrBennoit Jymer @enepanpaoro Coopanus Pd.
. http://www.government.ru - Caiit IIpaButenscrBa Poccuiickoit @eneparuu.
. http://www.gov.ru/main/regions/regioni-44.html - Caiit cyonsexToB Poccuiickoit ®enepanuu.

10. http://www.garant.ru/ - CipaBounas npaBoBas cuctema «I[ apanT».

11. http://www.ach.gov.ru - Cuérnas nanara Poccuiickoii deneparium.

12. http://rostrud.ru - ®enepanbHas ciyx0a 10 TPy U 3aHATOCTH.

13. http://www.kadrovik.ru - HarmoHambHbIi COI03 KaJIpOBUKOB.

14. http://www.ilo.org - MexayHapoaHas opranu3aiiys Tpy/a.

15. http://www.hr-portal.ru - Coo6miectBo HR- meHemxepoB.

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

17. http://www.all-pravo.ru/ - Bompockl mpaBOBOro peryaupoOBaHMs HACIICAOBAHUS, JAPCHHUS,
HOKU3HEHHOH PEHTBIL

18. http://lib.perm.ru - saekTpoHHas OHOIMOTEKA IO PA3IHMYHBIM OTPACIAM HH(DOPMATHKH U
UH()OPMAIIMOHHBIX TEXHOJIOTHH.

19. http://www.Ci.ru - anekrponnas Bepcus razersl «Kommbrorep-UHPOpM».

20. http://window.edu.ru/ - HWudopmarmonnas cucremMa «EaumHOE OKHO Jg0CTyma K
00pa3oBaTeNIbHBIM pecypcamy.

21. http://www.diss.rsl.ru/ - Dnexkrponnas oudaroreka auccepranuii PI'b.

22. http://uisrussia.msu.ru/is4/main.jsp - VYHuBepcuTeTcKas HWHPOPMAIIMOHHAS CHCTEMa
POCCHUHAI.

23. http://www.ebiblioteka.ru/ - 6a3er nanubIx East View.

24. http://grebennikon.ru/ - Dnextponnas 6ubnmoreka M3narensckoro goma «I' peOEHHUKOBY.

25. http://polpred.com/ - Ba3a naHHBIX SKOHOMHUKH U TIpaBa.

26. http://www.tandfonline.com/ - XXypuansr nuzgarenscts «Taylor & Francisy.

27. http://oxfordjournals.org/ - XXypnans! nuzaarenbcta OKcHOpACKOro YHUBEPCUTETA.

28. http://www.portal.euromonitor.com/portal/server.pt - busnec-6a3a nanusix Passport GMID.

29. http://www.cfin.ru/ - caiit «KopropaTuBHBIi MEHEDKMEHT.

30. http://infomanagement.ru/ - snekTpoHHas OMOINOTEKA KHUT U CTATEH M0 MEHEKMEHTY.

31. http://menegerbook.net/ - snekrponHas OMOIMOTEKA KHUT 110 MEHEPKMEHTY.

32. http://www.aup.ru/ - aqMUHUCTPATHBHO-YIIPABICHYSCKUI TTIOPTAJL.

33. http://ecsocman.edu.ru/ - penepanbHbIil 00pa30BaTEIbHBINA MOPTAT « IKOHOMUKA, COIIHOJIOTHS,
MEHEKMEHTY.

34. http://www.mevriz.ru/ - caiit xypHaia «MeHemKMeHT B Poccun u 3a pydexom».

35. http://www.stplan.ru/ - caiit «Ctparerndeckoe ynpaBieHHE U ITIAHUPOBAHUE.

36. http://www.swot-analysis.ru/ - mporpammsl i1 CTpaTerH4ecKOro IIaHUPOBAHHMS.

37. http://www.edu.ru - denepanbhbiii mopran «Poccuiickoe 00pa3oBaHUEY.

38. http://www.law.edu.ru - Poccuiickuii 00pa3oBaTebHBII IPABOBOM MOPTAJ.

39. http://www.openet.ru - Poccuiickuii mopTajl OTKPBITOT0 00pa30BaHUSI.

40. http://www.auditorium.ru - MudopmanmronHo-o0pa3zoBarenpHblii mopran «l'ymaHuTapHbIe
HayKH».

41. www.ucheba.com - O6pa3oBaTenbHbIi OpTal «Y4ébay.

42. www.gpntb.ru - CaliT rocyaapCTBEHHO# MyOIMYHON HAayYHO-TEXHUYECKOW OHMOIMOTEKH
Poccuu (I'TTHTB).

43. http://www.rsl.ru - Poccuiickast rocyapcTBeHHast OHOIHOTEKA.

44. http://www.rsl.ru - Poccuiickast rocymapctBeHHast 0uoanorTeka (ObiBias um. B.W. Jlenuna).

co~NOoO Ok WN -
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45. http://www.nlr.ru - Poccuiickas HalimoHa bHast OMOIMOTEKA.

46. http://www.km.ru - Dumknonenus Kupumia u Medonus.

47. http://www.rubricon.ru - Kpymnreiimii sHIHKIONEAMYECKUI pecypc MHTepHeTA.

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

49. http://lwww.shpl.ru - CocynapcTBeHHast myOJIM4Hasi HCTOpUYecKas OMOIMOTEKa.

50. http://www.edic.ru - BosbII0# SHIIMKIONEINISCKUN ¥ HCTOPHUYCCKHUI CII0BAapH OHJIAMH.
51. http://lib.ru - DnexTponHas 6udmmoTeka Makcuma MorlkoBa.

52. https:// repec.org - MmexayHapoHas Hay4dHas pedepaTrBHas 0a3a JaHHBIX.

53. https://scholar.google.ru - mexaynapoanas naydnas pedeparuBHas 06a3a JaHHBIX.

54. https://www.openaire.eu - MmexxayHapoaHas HayuHas pedepaTuBHas 0a3a JaHHBIX.

55. https://academic.microsoft.com - mexxayHnapoaHas HaydHas pedepaTuBHas 60a3a JaHHBIX.

9. METOANMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA IIO OCBOEHHIO
JUCHUITTIMHBI

B nporniecce n3ydyenus yueOHOM qUCHMIUTMHBL «BICIIas MaTeMaTHKay CIIEAYeT:

1. OsnakoMuThbcs ¢ paboueil mporpamMmoil IUCUMIUIMHBL. PaGoudas mporpamma COAEpKUT
NepeyYeHb Pa3/IesIoB U TEM, KOTOPbIE HEOOXOAUMO U3YUUTh, IUIAHbI JJEKIIMOHHBIX U CEMUHAPCKUX 3aHATHH,
BOIIPOCHI K TEKYIIEH ¥ IPOMEKYTOUHON aTTeCTalluH, IEpeYeHb OCHOBHOM, IOMIOHUTEIIbHON JINTEPaTyphl
U pecypcoB HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHON ceTn «VIHTepHeT» | T. 1.

2. O3HaKOMHUTbCA C KaJCHIAPHO-TEMATHYECKUM IUIAHOM  CaMOCTOATENbHON  paboThl
o0ydJarouuxcs.

3. Ilocemarb TeopeTuyeckue (JEKIHMOHHBIE) U IpaKTHYECKHE (CEeMUHApCKUE) 3aHATHS,
nabopaTopHbIE paOOTHI.

4. Ilpu MOAroTOBKE K NPAKTUYECKUM (CEMHHAPCKUM) 3aHATHSIM, a TAaKKe NPHU BHIIOJHEHUU
CaMOCTOSITENIbHOW Pa0OTHI CIIEyeT HCIOIB30BaTh METOAMUECKUE YKA3aHUS TSl 00 yJaIOIMXCSl.

VYuebHblil maH Kypca «Bpiciias MaTeMaTuka» MpeanosiaraeT B OCHOBE U3yUEHHs JUCLUILUIMHBIL
UCIIOJIb30BaTh JIEKIMOHHBIA MaTepual U OCHOBHBIE HCTOYHHKHM JIMTEpPaTypbl, a B JIONOJHEHHE —
IIPAKTUYECKHE 3aHITHS.

Kpome TpaauiioHHbIX JEKIUH U IPAKTUYECKUX 3aHATHH (ITepeueHb U 00bEM KOTOPBIX YKa3aHbI)
1esecoo0pas3Ho B mpolecce 00ydeHUs UCIOb30BaTh U aKTUBHbIE (DOPMBI 00yUEHHS.

[IpumepHBIii nepedeHb akTUBHBIX (POpM 00yUEeHHUS:

1) 6ecensl U AUCKYCCUU;

2) Kelchbl ¥ MPaKTUYECKUE CUTYAlINH;

3) UHIUBUAYaTIbHbIE TBOPUYECKHUE 3aJaHMS;

4) TBOpueCKue 3aJjaHusl B IpyImnax;

5) npakTuyeckue padoThl.

Ha nexuusx cTyneHThl JODKHBI NOMYyYUTh CUCTEMAaTU3UPOBAHHBIA MaTepual 10 TEME 3aHSTHSL:
OCHOBHBIC MOHATUS M MOJOXKEHUs, KIaCCU(PUKALMU HM3ydaeMbIX SBJIECHHH U MPOLECCOB, AITOPUTMBI U
METOJMKH OpraHU3aliH TUCIUIUIUHGI U T. 1.

[IpakTryeckue 3aHATHS NpPEANONaraloT Oosee JeTalbHYI0 NpOpabOTKy TEeMbl MO KaxIoi
u3ydaeMoil mpoOieme, aHalIM3 TEOPETHUUYECKHUX M MPAKTHUYECKUX AaCMeKTOB TUCHUIUIMHBL. Jljig 3TOrO
pa3paboTaHbl OIPOOHBIE BOMPOCHI, 00CYXk/1aeMble Ha CEMUHAPCKUX 3aHATHSAX, IPAKTHUECKUE 3aJJaHUs,
TeMbl pedepaToB u TecThl. [Ip1 MOArOoTOBKE K CEMMHAPCKUM 3aHATHSIM CJIEyeT aKIIeHTUPOBaTh BHUMaHUE
Ha 3HAYUTEIBHYIO YaCTh CAMOCTOATEIBHOM MPaKTUYECKONH pabOThI CTYAECHTOB.

s Oosiee yCHEIIHOTO H3Y4YEHHs] Kypca MpenojiaBaTeiio CielyeT IOCTOSHHO OTChUIaTh
CTYACHTOB K YydeOHMKaM, nepuoandeckoi mnedatd. OcBOeHHE BCEX pa3/eioB Kypca IpeanojiaraeT
NpUOOpEeTEeHNE CTYJEHTAMH HAaBBIKOB CaMOCTOSITEIbHOTO aHajin3a HWHCTPYMEHTOB M MEXaHHU3MOB
JUCLUIUIMHBL, yMEeHHe paboTaTh C HayYHOU JIUTEPaTypOH.

OcHoBHass yd4eOHas JuTEpaTypa, MpeACTaBICHHAS ydYeOHMKAMH W YUEeOHBIMH TOCOOHSMH,
OXBAaTBIBAET BCE pazleibl MporpaMmsl MO AUCHUIUIMHE «Bbicmias Marematuka». OHa uH3ydaercs
CTYAECHTaMH B MPOLIECCE MOArOTOBKH K MPAKTHUYECKUM 3aHATHUAM, dK3aMeHy. JlonoaHuTeNbHas yuyeOHas
JUTEpaTypa PEKOMEHAYeTCs JUIsl CaMOCTOSTENbHOW paboThl MO TMOATOTOBKE K CEMUHApCKUM U
NPaKTUYECKUM 3aHATHSIM, IIPU HAIlUCaHUU pedeparos.

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



10. COBPEMEHHBIE MPO®ECCHUOHAJIBHBIE
NH®OPMANUOHHBIE CITIPABOYHBIE CUCTEMbI

[Ipy moOArOTOBKE ¥ TMPOBEACHUM YYEOHBIX 3aHATHH 1O JUCHUIUIMHE CTYACHTaMH |
IpernojaBaTeNsiMi UCIOJIB3YIOTCS CJEeNYIOUINe COBpeMEeHHbIe MpodeccrnoHalbHble 0a3bl JaHHBIX H
UH(OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:

1. DnekTpoHHass OuOJMOTEYHAss cUCTeMa «YHHUBEPCUTETCKass OMOIMOTEKa OHJIAWHY» (IIOTOBOP
Ne 109-08/2021 Ha okazaHue YCIyr MO MPEAOCTABICHHUIO JOCTYNA K AJICKTPOHHBIM H3IaHHUSIM 0a30BOM
komwtekuu  ObC  «YHuBepcuterckas OuOmmoreka onmaii» ot 01 cenrsops 2021 1.
(http://www.biblioclub.ru).

2. UnTerpupoBannas 6ubnuoreuyno-uHpopmanronnas cuctema MPBUC64 (norosop Ne C 2-08 -
20 o mocTaBKe HAyYHO-TEXHUYECKOH mpoayKiun — Cuctembl ABTomatu3zanuu bubnunorexk MPBUC64 — ot
19 aBrycra 2020 r., B cocTaB KOTOPO# BXOAMUT ba3za maHHBIX 2JIeKTpOHHOTO KaTaiora oubnuoreku 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. DOnextponHas cupaBouHas cucrema ['IC Omck.

BA3bl  JAHHBIX n

11. MATEPUAJILHO-TEXHUYECKOE W TIPOTPAMMHOE OBECIIEYEHME,
HEOBXOJMMOE JUISI OCYIIECTBJEHMSI OBPA3OBATEJILHOI'O MPOILIECCA IO
JTUCHUIIIMHE

I[JI?I IMPOBCACHUA y‘~I€6HI>IX 3aHATHH 110 JAUCHUIUIMHE HCIIOJIB3YIOTCA CICAYIOIUC MOMCIICHUS,
OCHAIlICHHBIC O60py,HOBaHI/IeM U TCXHUYCCKHUMH CPCACTBAMU O6y‘I€HI/I${Z

HaumeHnoBaHue y4eOHBIX ayAUTOPHI U
MOMEILEHUN /1711 CAMOCTOSITENIbHON paboThI

OcHauleHHOCTh 000pYJJOBAHUEM U TEXHUUYECKUMHU
cpelcTBaMu OOyueHus

Vuebnas wmebens (17 cromoB, 42 cryna, Aocka
MapkepHas, TpHUOyHa, CTON H CTY] MPENoJaBaTes).
MynbTUMEANITHOE JIEMOHCTPAIMOHHOE O000pYJAOBaHUE
(mpoexTop, PKpaH, KOMIBIOTEP C BBIXOAOM B MIHTEpHET,
ayJIMOKOJOHKK - 2mT.). [Iporpammuoe obGecrnieueHwue:
Microsoft Windows 8.1 (32) Professional Russian. 1D

MyneTumenuitnas yaeoHas ayauropust Ne 102.
JUIsl TIPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA,
3aHATHM CEMHHApPCKOro THUMa (MPaKTUYECKUX

3aHATHIL), IPYIIOBBIX KOHCYJIbTaIUH,
UHAUBUAYAJIbHBIX KOHCYJIbTALMM, TEKYIIEro
KOHTPOJISI, ~ IPOMEXYTOUHOM  aTTeCTallWH,

rOCyIapCTBEHHOW UTOTOBOM aTTECTALINU

npoxaykra 00261-80356- 95595-AA367 (kommepueckast
JIMIEH3Us, WHOCTPaHHBIA TMpousBoauTens); Microsoft
Office Standart 2007 Win32 Russian, Number License
42024141 OPEN 61960499ZZE0903 (xomMmepueckast
JIMIIEH3UsI, WMHOCTPAHHBIA Mpou3BoanTeNs); Adobe
Acrobat Reader, numensus freeware; Kaspersky
Endpoint Security - Russian Edition, mumensus Ne 1356-
181109—064939—827—947 (xommepuecKkas JULEH3UA,
oTeuecTBeHHbIH mpousBomutenb [10); Skype, Bepcus
8.65 (cBoboano pacmpoctpansemoe 110, mHOCTpaHHBII
npousBoauTenb). ObecneueH noctyn k cetu MHTepHET 1
B DJEKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTENbHYIO
Cpemy OpraHHU3aIlHH.

VYuebnas aymutopus Ne 201. ans mpoBeneHHs
3aHATHH JIEKIMOHHOTO THUIA, 3aHATHH
CEMHUHAPCKOTO TUMA (TPAKTUYECKUX 3aHSATHIN),
TPYIIIOBBIX KOHCYJIbTAIMA, WHANBUIYaTbHBIX
KOHCYJIbTAIIUH, TEKYIIEro KOHTpOJIS,
MIPOMEKYTOUHOMU aTTeCTalluu,
rOCyIapCTBEHHOW UTOTOBOM aTTECTALIUU

VYyeOnass mebens (20 cronoB, 40 cTynapeB, JOCKa
MapkepHas, TpUOyHa, CTOJI W CTYJI TPErojaBaTess).
YueOHO-HaArIS AHBIC mocoous. TemaTuueckue
WJUTFOCTPAITIH




VYuebnas aymuropus Ne 202. misi mpoBeIeHUS
3aHATHHI JICKIITMUOHHOT'O TUIA, 3aHSTUU
CEMUHAPCKOT0 THMa (MPaKTHYECKUX 3aHSITHH ),
TPYIIOBBIX KOHCYJbTAlUM, WHAUBUAYATbHBIX

VYyebnass wmebens (17 cronoB, 34 cryma, mocka
MapKepHas, TpUOyHa, CTOJI W CTYJI TpEerojaBaTess).

. Y4eOHO-HarIATHbIE nocoOwusi. Temaruyeckue
KOHCYJIbTaIIHIA, TEKYIIETO KOHTPOJIS,
. WJUTIOCTpAIUU
MIPOMEKYTOUHOM aTTecTaluy,
rOCyJapCTBEHHON UTOTOBOM aTTeCTaIluU
VYyebnas wmebenp (36 cromoB, 74 cTynma, Ao0cKa

Mynerumenuitnas yue6Has ayauropus Ne 210.
JUIs MIPOBEACHUS 3aHATUH JIEKLIMOHHOIO THUIIA,
3aHATHUM CEMHUHApPCKOro THUMa (MPaKTUYECKUX

3aHATUI), TPYMIOBBIX KOHCYJIbTaIlH,
WHJIUBUIYAIbHBIX KOHCYJbTAllUM, TEKYIIETO
KOHTPOJIS, ~ MPOMEXYTOUHOM  aTTecTalluH,

rOCyIapCTBEHHOW UTOTOBOM aTTECTALIMU

MapKepHas, TpUOyHa, CTOJ M CTYJ IPENOoJaBaTels).
MynbTUMEANITHOE JTEMOHCTPAIMOHHOE O00OpYIOBaHHE
(mpoexTop, PKpaH, KOMIBIOTEP C BbIXOAOM B MIHTEpHET,
ayIMOKOJOHKK - SmT.) [Iporpammuoe obecrniedeHwue:
Microsoft Windows XP Professional Russian, Number

License: 42024141 OPEN  61960499ZZE0903
(koMMepuecKast JUIICH3HS, UHOCTPaHHBIN
npousBoautens); Microsoft Office Standart 2007 Win32
Russian,  Number  License 42024141 OPEN
61960499Z27E0903 (komMMepUecKas JIUTICH3HS,
MHOCTpaHHbIA mpousBomutenb); Consultant Plus -

JHorosop 11/01-09 ot 01.09.2009 r. Jlomn.cornamieHue
Nel (aBTomposonranus) (KoMmepueckas JHUIEH3HS,
OTE4eCTBEHHBIN mpousBoautens); Adobe  Acrobat
Reader, JIULIEH3US freeware; (cBOOOHO
pacnpoctpansiemoe [10, nHocTpaHHBINH MPOU3BOAUTEIND)
Kaspersky Endpoint Security - Russian Edition,
JIALIEH3USI Ne 1356-181109- 064939-827-947
(komMmepueckas JUTICH3US, OTCUYECTBCHHBIN
npousBoautens [10); 2GIS, numensus freeware
(cBobomHO pacmpoctpansiemoe [1O, oTedecTBEHHBIN
npousBoauTenb). ObecrneueH nocTyn k cetu IHTepHET n
B DOJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa30BaTEIHHYIO
cpeny opraHu3aluu.

MynsTumMenuiiHas yueOHas aynutopust Ne 211.
JUISL TIPOBEACHUS 3aHATHM JIGKIIMOHHOTO THIIA,
3aHATHUM CEMHMHApPCKOro THUMa (MPaKTUYECKUX
3aHATUR), IPYIIIOBBIX KOHCYJIbTAIUH,
WHAVBUAYAJIBHBIX KOHCYJIbTAMM, TEKYILIETO
KOHTPOJIS, ~ NPOMEXYTOUHOM  aTTecTaluH,
roCy/1apCTBEHHOW UTOTOBOW aTTECTAllUU

VYuebnas wmebenb (27 crono, 54 cryna, MapkepHas
nocka, TpuOyHa, CTOJI U CTyd MpernojaBaTes).
MynbpTUMeANIHOE JEMOHCTpPAllMOHHOE O00O0pYAOBaHHUE
(mpoekTop, PKpaH, KOMIBIOTEP ¢ BBIXOJOM B UHTEpHET,
ayaMoKOJIOHKH - Smrt.) IIporpammHoe oOecrnieueHue:
Microsoft Windows XP Professional Russian, Number

License: 42024141  OPEN  61960499ZZE0903
(KoMMepUecKast JIALIEH3US, WHOCTPaHHBIN
npousBoautens); Microsoft Office Standart 2007 Win32
Russian, Number  License 42024141 OPEN
61960499ZZE0903 (komMepueckas JIMIIEH3 M,
WHOCTpaHHBIH TmpousBomuTesb); Consultant Plus -

Horosop 11/01-09 ot 01.09.2009 r. [Jom.cornameHue
Nel (aBTomposonramnus); (KoMMmepuecKas JIHICH3US,
OTEUeCTBEHHBI mpousBonutenb); Adobe Acrobat
Reader, nunensust freeware; Kaspersky Endpoint
Security - Russian Edition, nunen3us Ne 1356-181109-
064939-827-947 (koMMepueckas JIUTICH3HS,
oteuecTBeHHBIN npomusBoautens [10); 2GIS, nunensus
freeware (cB0OOTHO pacrpocTpaHseMoe I10,
OTEUYECTBEHHBIN NPOU3BOANTENE). O0ecnedeH JOCTyI K
cetu VHTEpHET U B 3JEKTPOHHYIO HH(OPMALMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIUH.




VYuebnas aymuropus Ne 301. mist mpoBeneHus
3aHATHHI JICKIITMUOHHOT'O TUIA, 3aHSTUU
CEMUHAPCKOTO THMa (MPaKTHYECKUX 3aHSITHH ),
TPYIIOBBIX KOHCYJbTAlUM, WHAUBUAYATbHBIX
KOHCYJIbTAIUH, TEKYILETro KOHTPOJIA,
MIPOMEKYTOUHOMU aTTeCTalWH,
roCyJ1apCTBEHHOW UTOTOBOM aTTeCTaIluU

Vuebnas wmebens (15 cromoB, 30 cTymseB, J0CKa,
TpuOyHa, CTOJX MW CTyld I[penojaaBarels). Y4eOHo-
HarHbIe nocoous. TemaTndyeckue WLTIOCTpaLuH

VYueOnas aymutopuss Ne 302. nns mpoBeacHHS

3aHATUA  JIEKIMOHHOTO  THUIIA 3aHATUN
CeMHHApCKOro Tuma (I aKTH‘{eCKI:IX 3aHSATHN ) Yuconas mebens (15 cronos, 30 crynnes, nocka
p par ’[mapkepHas, TpuOyHa, CTOT W CTYJd MpernojaaBares).
TPYIHOBBIX HORCYILTALMHI, HHAMBUAYEIOHLX o500 yarnanmbre nocooust TemaTuueckue
KOHCYJIbTAIIUH, TEKYIIEro KOHTPOJIS,
. WJUTIOCTpAIUU
IPOMEKYTOUHOM aTTecTaluu,
rOCYIapCTBEHHOW UTOTOBOM aTTECTALIMU
YueOnas aymutopus Ne 303. mis mpoBeacHHS
3aHATUA  JIEKIMOHHOTO  THUIIA 3aHATUN
CeMIHADCKOLO fnna (n aKmquKI/’IX sansTuii) VyeOnass mebenp (15 cronos, 30 cTynseB, gocka
p par ’IMapkepHasi, TpuOyHa, CTON W CTyJd MpernojaBaTens).
TPYIHOBBIX KOHRCYILTALMI, HHAMBUAYLIOHLX o5 parnanmbre mocoous TemaTnueckue
KOHCYJIbTAIIHH, TEKYIIIEro KOHTPOJIS,
. WJUTIOCTpAIUN
IPOMEKYTOUHOM aTTecTaluy,

rOCyIapCTBEHHOW UTOTOBOM aTTECTALIMU

Mynerumenuitnas yae6Has ayautopust Ne 304.
JUIS TIPOBEACHHUS 3aHATUH JIEKIIMOHHOTO THUIIA,
3aHATUH CEMUHAPCKOTO THIA (TIPAKTHYECKUX
3aHATHIL), IPYIIOBBIX KOHCYJIbTaIHH,
WH/IMBUIYAIbHBIX KOHCYJBTAIlMH, TEKYIIEro
KOHTpOJS,,  NPOMEXYTOYHOM  aTTecTaluH,
rOCYIapCTBEHHOW UTOTOBOM aTTECTALINU

VYyeOunas mebens (22 crona, 44 cTyna, Jocka MapKepHas,
TpuOyHa, CTOJI u CTyI MPEno aBaTesl).
MynsTuMeauitnoe o0opynoBaHue (MPOEKTOp, IKpPaH,
KOMIIBIOTEpP € BBIX0/10M B MIHTEpHET, KOJIOHKH - 2 IIT.).
VY4eOHO-HarIAJHbIE nocoous. TemaTtnueckue
wutroctpaiun. [Iporpammuoe obecrieuenue: Microsoft
Windows 10 pgomammHss i oxHoro sAseika, 1D
MIPOJTYKTA: 00327-30584-64564- AAOEM,;
(xoMMepueckast TUTEH3US, WHOCTpaHHBIN
npousBoautens) Microsoft Office Standart 2007 Win32
Russian,  Number  License 42024141 OPEN
61960499Z27E0903 (koMMepuecKast JUIICH3HS,
MHOCTpaHHBIA mpom3Bomutens); Consultant Plus -
Horosop 11/01 -09 ot 01.09.2009 r. [Jon.cornamenue
Nel (aBrompononranus) (KomMMmepueckas JHUIEH3US,
orevecTBeHHBIN mpousBoautens 110); Adobe Acrobat
Reader, JUTICH3US freeware (cB0OOTHO
pacnpoctpansiemoe [10, nHocTpaHHBIN TPOU3BOAUTEND );
Kaspersky Endpoint Security - Russian Edition,
munensus Ne 1356-181109- 064939-827-947; 2GIS,
nunensus freeware (cBobomHo pacmpoctpansiemoe I10,
OTEUYECTBEHHBIN MpPOU3BOANTEND). O0ecnedeH JOCTyI K
ceTd VHTepHET M B DJEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTEeNBHYIO CPEy OPTaHU3aAIHH.




MynberumenuitHas yueOHast ayauropus Ne 312,
JUISL TIPOBEACHUS 3aHSATUN JIEKIIMOHHOTO THIIA,
3aHATUA CEMUHAPCKOro THUMa (MPaKTHYECKUX

3aHATHI), IPYIIIOBBIX KOHCYJIbTALUH,
WHIVBUAYAJIBHBIX KOHCYJIbTALMM, TEKYIIEro
KOHTpOJIA,  INPOMEXYTOYHOHM  aTTECTALMH,

FOCY,I[apCTBeHHOP'I UTOTOBOM arrecrauuu

VYuebnas wmebenp (50 cromos, 100 crymbeB, Aocka
MapkepHas, TpuOyHa, CTOJI WM CTyJd MpernojaBaTels);
MynbpTuMeauitHoe oOopyaoBaHue (TIPOEKTOP, AKpaH,
KOMIIBIOTEp, KOJOHKH - 2 IIT.). Y4eOHO-HAarJIsIHbIE
nocobus. Temarnueckue wumoctpauuu. [Iporpammuoe
obecrieuenne: Microsoft Windows XP Professional
Russian, Number License: 42024141 OPEN
61960499Z27E0903 (koMMepuecKkast JHULIECH3HS,
HHOCTpaHHBIA  mpom3BoauTens); Microsoft  Office
Standart 2007 Win32 Russian, Number License
42024141 OPEN 61960499ZZE0903 (xommepueckas
JIMIIEH3MsI, WHOCTPaHHbBIH mpou3BoauTesn); Consultant
Plus Horosop 11/01-09 ot 01.09.2009 .
Hon.cornamenre Nel (aBromposonramus);, Adobe
Acrobat Reader, muuensus freeware; Kaspersky
Endpoint Security - Russian Edition, nuuensus
Ne 1356-181109-064939-827-947 (koMMepUecKas
JIMIIEH3Ms1, OTeuecTBeHHbIH npousBoauTelb [10); 2GIS,
nunensus freeware (cBobGoaHo pacmnpoctpansiemoe I10,
OTEUYECTBEHHBIH MPOU3BOANTEND). ObecneyeH 1ocTyn K
cetn VMHTEpHET W B D3JCKTPOHHYIO WH(MOPMAIMOHHO-
00pa3oBaTeNbHYyI0 Cpeay OpraHU3aIuu.

Yyeonas aymutopus Ne 415. i npoBenaeHus
3aHATHH JICKUMOHHOT'O THIIA, 3aHATHH
CEMHHAPCKOTro THMa (MPaKTUYECKUX 3aHSITHH ),
TPYIIOBBIX KOHCYJbTAllUM, WHAWBUIYATHHBIX
KOHCYJIbTAIIH, TEKYLIEro KOHTpOJIS,
MIPOMEKYTOUHOMN aTTECTAlNH,
roCyJapCTBEHHON UTOTOBOM aTTecTaluu

VYyeOnas mebens (15 cronos, 30 cTyn, ocka MapKepHas,
mkad, CTOJ U CTYJI IperoAaBaredis). Y 4eOHO-HaTJIsTHbIC
nocobusi. TemaTuueckue UILTIOCTPAIIUN

JlaGopaTtopust MaTeMaTUYeCKHX u
UHGOPMAIMOHHBIX JauciuIuinH Ne 416. mns
NPOBEICHUST 3aHATUH CEMHHAPCKOTO  THIIA
(MpaKkTUYECKUX 3aHATHUA U  JTa0OpATOPHBIX
pabor), TPYIITIOBBIX KOHCYJIbTAIINH,
WHAVBUAYAIbHBIX KOHCYJIBTAIMHA, TEKYIIEro
KOHTPOJIS,  TPOMEXYTOYHOW  aTTeCTaIlHH,
TOCYIapCTBEHHOW  WTOTOBOM  aTTECTAIlWH,
Hay4yHO- HCCIIEIOBATENIbCKON paboTsI
00y4aromuxcs, KypcOBOTO MPOEKTHPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX paboT)

VYyebnas wmebens (11 cromoB, 22 crynma, Aocka
uHpopmanuoHHass - 2 mWT., mKad, CTON U CTYyn
npernonasatensi). llepcoHalbHBIE KOMIBIOTEPHI  JUIS
paboOThl B 3JIEKTPOHHOW 00pa3oBaTeIbHON Cpefle C
BbixogoM B HMHurepHer - 10 mrT. JluneHnsuonHoe
IIporpaMMHOe OOecrieyeHne, UCIoIb3yeMoe B y4eOHOM
nporiecce. YueOHO-HarsaaHbie mocoous. Temarnueckue
wtroctpaiyn. [IporpamMHoe obecrieuenue: Astralinux
Special Edition PYCB.10015-01, JIumeH31OHHBIH
noroBop AO «HIIO PycBUTex» Ne PBT-14/1688-01-
BY3 (komMmepdeckas  JUIEH3HS, OTEYSCTBEHHBIN
npomsBoautens [10); Consultant Plus - Toroop 11/01-
09 or 01.09.2009 r. J[Jlom.cormamenne  Nel
(aBTOTIpPOIOHTALINS) (komMmepueckas JIMLICH3HS,
oreuecTBeHHbIH npousBoauTens [10); OpenOffice 4.1.1,
nunensus freeware (ceoGomHo pacmpoctpansiemoe 10,
WHOCTpaHHBINA mpousBoautenn); LibreOffice, munensus

freeware (cBOOOIHO pacrnpocTpaHsemMoe IO,
WHOCTpaHHBIA  mpousBoautens); 2GIS, nuneHszus
freeware (cBOoOOIHO pacmpocTpaHsiemMoe IO,

OTEUECTBEHHBIA MPOM3BOaUTENR). ObecreueH J0CTyn K
cetd VHTEpHET W B SJEKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTEeNBHYIO CPEIy OpTaHU3aAIHH.




Jlaboparopust MaTeMaTUYeCKUX AUCHUIUIHH
Ne 417. nna npoBeAeHUs 3aHATUNA JIEKIUOHHOTO
TUIIa, AJIA HpOBCI[eHI/ISI 3aHHTHI>'I CGMI/IHapCKOFO
TUMa (IPAKTUISCKUX 3aHATUN U J1a00paTOPHBIX

pabor), TPYIIOBBIX KOHCYJIbTALIUH,
WHJIUBUIYAJIbHBIX KOHCYJbTAallUi, TEKYIIETro
KOHTPOJISI,  MPOMEKYTOYHOM  aTrTecTaluu,

FOCYZ[apCTBeHHOﬁ UTOTOBOM aTTeCTallun

YyeOnass mebens (18 cromoB, 36 cTynbeB, JOCKa
MapkepHas, TpUOyHa, CTOJI W CTYJ TPErojaBaTess).
V4eOHO0-HarIIHbIC rmocoous. TemaTuueckue
WJUTFOCTPAIIH

Mynerumenuitnas yue6Has ayautopust Ne 422.
JUIs MIPOBEACHUS 3aHATUH JIEKLIMOHHOIO THUIIA,
3aHATHUM CEMHUHApPCKOro THUMa (MPaKTUYECKUX

3aHATUI), TPYMIOBBIX KOHCYJIbTAIIHH,
WHJIUBUIYAJIbHBIX KOHCYJbTallUM, TEKYIIETO
KOHTPOJIS,  MPOMEXYTOUHOM  aTTecTalluH,

rOCyIapCTBEHHOW UTOTOBOM aTTECTALIMU

VYuebnas wmebenp (18 cromoB, 36 crTynbeB, A0cKa
MapkepHas, TpuOyHa, mmKad, CTOIX HW  CTyd
npenojasatess). MyabTUMeInifHOE JeMOHCTPALMOHHOE
obopynoBanue (MHTEPAKTHBHAS JOCKA, KOMIBIOTEP C
BBIXOJIOM B MHTEPHET, 2 ayuoKoJIOHKH). [Iporpammuoe
obecieuenne: Microsoft Windows 8 Professional
Russian, Number License: 61555010 OPEN
91563139ZZE1502 (koMMepuecKast JUIICH3HS,
HHOCTpaHHBIA  mpom3BoauTens); Microsoft  Office
Standart 2007 Win32 Russian, Number License
42024141 OPEN 61960499ZZE0903 (xommepueckas
JIMIEH3MsI, MHOCTPaHHbIM mnpou3BoauTenb); Consultant
Plus - Jlorosop 11/01 -09 ot 01.09.2009 .
Jlon.coramenue Nel (aBTOMpOSIOHT A1)
(xommepueckas JUIEH3US, OTEUYECTBEHHBIN
npoussoautens [10); Adobe Acrobat Reader, murensust
freeware (cBoOOIHO pacrmpocTpaHsieMoe [10,
WMHOCTpaHHBIA TpousBonuTeib); Kaspersky Endpoint
Security - Russian Edition, numensust Ne 1356-181109-
064939-827-947; 2GIS, nmunensus freeware (cBo6oaHO
pacupocTpaHsieMoe [10, OTEYECTBEHHBIN
npousBouTeb). ObecneueH 1octyn k cetu HTepHeT n
B OJIGKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpemy OpraHHU3aIlHH.

AymuTtopust JUIsL  CaMOCTOSITENIbHONH — paboOTHI
cryaentoB  Ne  305. nomemieHue A
CaMOCTOSITENIbHOW ~ paboThl  00y4aromuxcs,
Hay4HO-UCCIIEI0BATEIbCKOMN paboThI
00y4aroImuxcs, KypcOBOTO MPOEKTHPOBAHUS

(BBITIOJIHEHUS KYPCOBBIX paldoT)

VYuebnas mebenb (10 cToI0B 0IHOMECTHBIX, 3 KPYTJIbIX
croma, 27 CTymbeB, [JOCKa MapKepHas, JOCKa
nHpopMalMoHHasA, TpUOyHa, CTeIax - 2 MT., CTONI U
CTyJI penoaaBaTessi). MyabTUMeIuiiHOe 000py10BaHKE
(mpoekTop, JKpaH, KOMIBIOTEP C BO3MOXKHOCTBIO
MOJKITIOYEeHUsT K cet «VMHTepHEeT» M obecnedeHuem
J0CTyTIa B AIIEKTPOHHYIO UH(pOPMAaIMOHHO-
obOpasoBarenbHyto cpeny MHCTUTYTA, KOJTOHKH - 2 TIT.).
Hoyroyx DELL - 8 mr. Hoyr6yk HP - 2 mr.
[Tepconanbnsiii kommeroTep - 1 mr. CIIC «KoHCcynpTaHT
[Tmoc».  Tlporpammuoe  obecrieueHue: — Microsoft
Windows 10 Pro Russian, Number License: 69201334
OPEN 99384269ZZE1912 (komMmepueckasi JUICH3US,
MHOCTpaHHBIA npom3BoauTens); Microsoft Office 2016
standart Win64 Russian, Number License 67568455
OPEN 97574928ZZE1810 (xommepyeckasi ITUIEH3USA,
HMHOCTpaHHBIA mpousBoauTens); Consultant Plus -
Horosop 11/01-09 ot 01.09.2009 r. [dom.cornameHue
Nel (aBrompomonramnms); Adobe Acrobat Reader,
nunensus freeware (cBoGomHo pacmpoctpansiemoe I10,
WHOCTPaHHBIN TIPOU3BOIUTEINb);




Kaspersky Endpoint Security — Russian Edition,

JULCH3US Ne 1356-181109- 064939-827-947,;
(xomMMepueckas JUICH3US, OTEYECTBEHHBIN
npousBoautens 110); 2GIS, nunensuss freeware.
(cBobomgHO pacnpoctpansemoe I10, oTedecTBEHHBIN

npou3BoaUTENb). Obecneuen focTyn K cetu MuaTepHer u
B DJICKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTEIbHYIO
Cpely OpraHu3aIiH.

Aynmuatopust JUISL  CaMOCTOSITEIILHOW  paOOTHhI
cryneHtoB Ne 413. 6ubnuorexka (YUTAIbHBIN
3aj]), TOMENIEHHE JJIs  CaMOCTOSATEIbHOM
paboThI oOyJaromuxcs, Hay4JHO-
HCCIIEIOBATENLCKOM  paboThl  00yyaroumxcs,
KYpPCOBOTO  MPOEKTUPOBaHUS  (BBIMOJIHEHUS
KYPCOBBIX padoT)

VuebHas mebenb (9 crosio, 23 cTyna, MArkas 30Ha).
[lepcoHasbHBIE ~ KOMIBIOTEPHI C  BO3MOKHOCTHIO
nojakimoueHuss kK cern "MHTepHeT" M obOecrneueHuEM
JoCTyma B ANEKTPOHHYIO UHGOPMAIIMOHHO-
oOpasoBarenbHyto cpeny HWucruryra - 6 mT.
[Tporpammuoe obecrieuenue: Microsoft Windows 8.1
Pro Russian, Number License: 63726920 OPEN
91563139ZZE1502 (komMMepuecKas JIUTICH3US,
MHOCTpaHHBIN mpousBoauTens); Microsoft Windows 10
Pro Number License 67568455 OPEN
97574928ZZE1810 (komMepueckas JUTCH3US,
WHOCTpaHHBIN mpou3BoauTeln); Microsoft Office 2007
standart Win32 Russian, Number License 42024141
OPEN 61960499ZZE(0903 (xoMMepdeckasl JTHIICH3US,
WHOCTpaHHBIA  mpousBoautens); Microsoft Office
Standart 2019 Number License 67568455 OPEN
97574928ZZE1810 (komMMepuecKas JIUTICH3US,
MHOCTpaHHBIA  mpousBoamTensb);  Consultant  Plus
(KoMMepuecKast JUIICH3HS, OTEYECTBECHHBIN
npousBoautens); Adobe Acrobat Reader (cBo6GoaHO
pacnpoctpansiemoe [10, nuHOCTpaHHBIN TPOU3BOIUTEND );
Kaspersky Endpoint Security - Russian Edition,
JTUTICH3US Ne 1356—-181109—064939—827-947
(koMMepUecKas JUTICH3US, OTEYECTBECHHBIN
npousBoauTelb); 2GIS (cBOOOMHO pacmpocTpaHseMoe

[10, oteuecTBeHHBI mpou3BoaUTEND). (becmneueH
JocTyn K ceTh VHTepHET W B DIEKTPOHHYIO
nH(OPMaIMOHHO-00Pa30BaTETHHYIO cpeny
OpTraHHU3aIIH.

Aynuropus Ne 420. moMenieHue Ais XpaHeHUs
u npOopHIAKTUIECKOTO 00CITy’)KHBaHUS
yueOHOro 000pYyAOBaHUSA - KOMIIBIOTEPHOTO
0o0OpyIOBaHUS M XpaHEHHs  SJIEMEHTOB
MYJbTUMEAUMHBIX JabopaTopuii

Mebens (4 cTona, 4 cTyna, cTenaxu), 4 mepcoHaIbHBIX
KOMITbIOTEpa Ui CHCTEMHOTO  aJMHHHUCTPATOpA,
BEAYILIEro CrenuanucTa HH(OPMAIIMOHHOTO OTAeNa,
WHXXeHepa- snekTpoHnuka, 10 cepeepoB. IlasuibHas
CTaHLUS, CTeJUIaX, 15 TMJIaHIIETHBIX KOMIIBIOTEPOB,
HAyIIHUKUA JUIs JUHTraoHHOro KaOWHeTa, 3aracHble
YaCTH JUIsI KOMIIBIOTEPHOTO 000PYAOBaHMUSL.

Ayautopus Ne 003. momenieHue aisi XpaHEeHUs
u PO UIAKTUIECKOTO o0CITyKUBaHUS
yueOHOro 000PYIOBAHHUS

CraHok [uisi cBepJeHHs, YyriioBas uuiMdoBaIbHas
MallliHa, HaOOpbl CIECApHBIX HMHCTPYMEHTOB JUIA
oOcinyxuBaHusl y4eOHOTO 0OOpYAOBaHHUS, 3alacHbIe
YaCTH JJIS CTOJIOB U CTYnbeB. CTesiax, MaTepralbl JUIs
CONPOBOXKJCHUS YI€OHOTO IpoIecca.

Jlyis mpoBeneHus Y9eOHBIX 3aHATUN MO AUCHUIUIMHE HCIOJIB3YIOTCS CIEAYIONINE KOMIUIEKTHI
JUIEH3MOHHOTO M CBOOOJHO pacIpOCTPaHSIEMOr0 MPOTPAMMHOTO OOECIEYeHHs, B TOM YHCIIE

OTCYCCTBCHHOT'O ITPOU3BOACTBA:




Haumenosanue OcHoBauue Onucanue

DJIEKTpOHHAs CIPABOYHAS

2GIS Freeware cuctema T'MIC Omck

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 Haxer 5nexTpoHHEIX
pEaKTOpPOB

Microsoft Project 2010 Akt Ne TAPT0006235 ot 25.04.2012 [TakeT 3J1IeKTPOHHBIX
r pEIaKTOpOB

Notepad ++ Freeware [TakeT 351€KTPOHHBIX
pEIaKToOpoB

LibreOffice Freeware [TakeT 3J1IeKTPOHHBIX

PEIaKTOPOB

12.  CPEICTBA AJANTALIMM MPENOJABAHUS JUCHOMILVIMHBI K
MOTPEBHOCTSAM JIMI] C OTPAHMYEHHBIMM BO3MOKHOCTSIMU 310POBbSI U
WHBAJIUIOB

B ciiyuae HeoOX0qUMMOCTH, O0YYalOLMMCS M3 YMCIA JIML C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3/I0pOBbsl U MHBAINJOB (IO 3asBJICHUIO OOYYaroIErocs) MOTYT HpeUIarathCsi OJHU M3 CIEAYIOUIMX
BapHaHTOB BOCHPUITHUSI HHPOPMALIUU C YYETOM MX UHIUBUAYAIbHBIX IICUXO(PU3NYECKUX OCOOEHHOCTEM,
B TOM YHCJIE C TPUMEHEHUEM JIEKTPOHHOTO 00yYeHHS U IUCTAHLIMOHHBIX TEXHOJIOTUH:

- JUId JIML C HapyIIEHUSMHU 3pEHMs: B MeyaTHOW (GopMe yBelIMueHHBIM HpudToMm; B dopme
AJIEKTPOHHOT'O JIOKYMEHTa; B ¢opMme ayauodaiiia (mepeBosx yueOHbIX MaTepuajioB B ayauodopmar); B
neyatHoil Qopme Ha sA3bIke bpaiind; WHAMBHIyalbHbIE KOHCYJIbTAallMd C  IPUBJICUYECHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHIMBUAYATbHBIC 33/1aHUS U KOHCYJIbTAIUH.

- IS JMI] C HapyIIEHUSMU ciyXa: B medaTHoW Qopme; B (popme 3JIeKTPOHHOTO JTOKYMEHTA;
BUJieOMaTepHabl C CyOTUTpaMU; MHIUBUIYaJIbHbIE KOHCYIBTALUHU C IPUBICUEHUEM CYpAONIEPEBOIUHKA;
MHAWBUAYaJIbHbIE 3a/1aHUS U KOHCYJIbTAIUHU.

- JJs JUI ¢ HapylIEHUSIMH OINOPHOJIBUTATENIBHOTO ammapara: B Me4aTHoW ¢opme; B opme
AIIEKTPOHHOIO JOKYMEHTA; B popMe ayauodaiina; MHANBUIyaJbHbIE 3aJaHUSI U KOHCYJIbTALlUU.

IIpu mpoBeseHMH MPOLEAYPHl OLEHHBAHUS pPE3YIbTaTOB OOYYEHUS HMHBAIUAOB M JHUI C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBBS ITPElyCMaTPUBAETCS UCIIOJIb30BaHUE TEXHUUECKUX CPENICTB,
HEOOXO/JUMBIX UM B CBSI3U C HMX WHAMBHIYaJIbHBIMH OCOOEHHOCTSMH. ODTH CpPEICTBA MOTYT OBITh
MIPEIOCTaBIIEHBl BY30M WJIM MOTYT HCIOJIb30BAaThCs COOCTBEHHbIE TeXHUYECKHE cpeacTBa. [IpoBenenue
IpoIeTyphl OLEHUBAHUS PE3yJIbTaTOB O0YUYEHUs] MHBAJIHMIOB U JIUI] C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH
3JI0pOBBS JOIYCKAETCSI C UCIOJIb30BAHUEM JUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

IIpy HeoOXOAMMOCTH HWHBANIMJAM M JHUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS
MPEIOCTABIISAETCS AOMOJHUTEIbHOE BpeMsl JUIsl TIOJrOTOBKM OTBETA HA BBIMOJIHEHHE 3a/laHUN TEKYLIEro
KoHTpoJs. [Ipouenypa npoBeaeHUs MPOMEXYTOYHON aTTECTAlluy JJIsi 00yUYarOIIMUXCsl C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3/I0POBbSl U O0YYaroIIMXCs MHBAJIUAOB YCTAaHABIMBACTCA C YYETOM HMHJMBUIYaJIbHBIX
ncuxodusnueckux ocobeHHocTei. IIpomexxkyTouHas arTecTalsi MOXKET MPOBOAMUTHCS B HECKOJBKO
JTAIOB.



[Tpunoxenue 1

TexHogornueckas KapTa THCHUIIIMHBI

HawnmeHnoBaHnue qUCIUIUINHEI Bricmas maTemaTnka
KonmnduecTBO 3a4ETHBIX €IMHHUIL 3
dopma NpOMEKYTOUHON aTTECTALUN 3auer
Ne Buabl yueOHO# neiTeJIbHOCTH dopma Baaiabl
B CTYAECHTOB OTYETHOCTH (MakcuMyMm)

Texyummii KOHTPOJIb

[Mocemienue n paboTa Ha JEKIIMOHHBIX ¥ TPAKTUICCKUX
1 [3amsTusx (cobecemoBaHWe, KOHTpOJdbHas paboTa,
KPYTJIBIA CTOJ U JIUCKYCCHS)

2 |BelmonHeHne nucbMEHHOro 3axanus (pedepar) ITuceMeHHas padora
3 |BeinosiHeHHE NPAKTUYECKOro 3a1aHus (Keic) [TuceMenHas pabora
IIpomexyTouyHas aTTecTanmus
4 |BLIH0J1HeHHe WTOrOBOU pPabOTHI | Hrorosas padora, Tect
HToro nmo pucuuiinge: 100
« » 20 T.
[IpenonaBarenp /

(y4. crerneHsb, yd. 3BaHue, 10KHOCTH, VO npernonaBatens) Ionnucs



IIpuioxkenue 2

Pa6ora HA 3aHATHH

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

PaboTa Ha MpaKkTUYECKUX 3aHATHUSAX BKIIIOYACT B CEOsl BHIITOJHEHHE 5 CaMOCTOSATEIbHbBIX
padoT, KOTOpHIE OICHUBAIOTCS MO NBYXOATbHON cucteMe. Takum oOpa3oMm, 3a JaHHBIA BUJ
paboThl CTYACHT MOXET MaKCUMaibHO HaOpath 10 6aos (5*2=10).

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

HtoroBast kKoHTpoJibHAs paboTa  OleHHBaeTcs B 15 6ayos.
Kpurepun ouneHuBaHMsI CAMOCTOSITEJIbHBIX PadoT

CamocrosarenbHass paboTa, B KOTOPOH BCE€ 3aJaHUs BBIIOJHEHbl 0e€3 OLIMOOK,
olleHUBaeTcs B 2 Oasuia.

Ecnu B camocTosATeNbHOM paboTe NMpaBWIIBHO BBINOJIHEHBI 0oJiee MOJOBUHBI 3aJJaHUH,
olieHuBaercs B 1 Gai.

Ecnu B camocrosiTenbHON paboTe MpPaBUIBHO BBHIMOJIHEHBl MEHEE INOJOBHMHBI 33JaHUMN
WK paboTa BBHITIOJHEHA HE CAMOCTOSTENBEHO, olleHuBaeTcss B 0 OamioB
1 cemecTp
Cpl. «Matpuiisl ¥ ONpeneaIuTenn»
Cp2. «Pemenue CJIIAY»
Cp3. «Bpluucnenue npeaenoB»
Cp4. «MccnenoBanue GyHKIHID)
CpS. «HaxosxneHue miomaam miIockoil 001acTm

TEMBI ona eévicmynnenuii ¢ 0oknadamu
MarTpu4HbIi aHAJIN3

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

Mogenb MmexxayHapoanoii toproeiu. (YK-1, 31-2, V1-2).

Jluneiinas 6anancosas moaens. (YK-1, 31-2, V1-2).

Jluneitnas monens u3nepxek. Touka 0e3yosiTounoctu. (YK-1, 31-2, V1-2).

3apo’kJeHUE, CTAaHOBJIICHUE U pa3BUTHE JIMHEWHOH anreopsl. (VK-1, 31-2, V1-2).
Hcnonp3oBanue matpuil B skoHomuke. (YK-1, 31-2, Y1-2).

JlonoTHUTEIbHBIE METO/IBI pacyeTa OnpeAenuTeNeil Beicmx nopsaakos. (VK-1, 31-2, VI-2).
Pemrenue 3amau auHelHON anreOpsl ¢ moMorsio makera Ms Excel. (VK-1, 31-2, V1-2).
JluHelHbIC ¥ HETUHEHHBIE 3aBUCUMOCTHU B dKOHOMUKe. (VK-1, 31-2, V1-2).

LCoNoOA~WNE



MarteMaTH4ecKHi aHAJIN3

1. HccnenoBanue MuHAMUKHA cpenacTBamMu auddepennuanpHoro ucuucienus. (YK-1, 31-2,

V1-2).
2.  HccnenoBanue ¢ynkumu cpeactBamu nudgepenuuansaoro ucuncienus. (YK-1, 31-2,
V1-2).
Amnanu3 3a1a4 ¢ ucnojb3oBanueM rpaduyeckoro meroaa. (YK-1, 31-2, V1-2).
Perrenne 5KOHOMHUYECKHX 3a/1a4 ¢ oMoIbio mpousBoguoi. (YK-1, 31-2, V1-2).
Css13bp Matemaruueckoro ananusa u uadopmaruku. (YK-1, 31-2, V1-2).
OYHKIMH CIIpoca U IPeIIoKEHHs. DaacTuIHOCTb. [Ipumepsr 3agad. (YK-1, 31-2, V1-2).
[Mpenenbubiii ananu3. Oynkuus norpednenus u coepexenus. (YK-1, 31-2, V1-2).
[IpenenbHpli aHAMM3. 3a1a4M O MAKCUMHU3AIMK J1I0X0Ja 1 MHHUMU3aIMu u3aepxkek. (YK-
1,31-2, V1-2).
9.  IlpowmsBoanas B npubamkeHHbIx BerunciaeHusx. (YK-1, 31-2, V1-2).
11. HccrnenoBanue TMHAMUKY cpelcTBaMu MHTErpainbHoro ucuncienus. (YK-1, 31-2, V1-2).
12. IIpakrtryeckoe mpuMeHeHne HHTErpansHoro ucuucienus. (YK-1, 31-2, V1-2).
14.  TlpunokeHus onpeaeseHHOro uHrerpaia B skonomuke. (YK-1, 31-2, V1-2).
15. ®yHKIUU HECKOJBKHX MepeMeHHbIX B akoHOMuUKe(YK-1, 31-2, V1-2)..
17. Pemrenne sKOHOMHYECKHX 33Jad ¢ OMOIIBIO ompeaenaeHHoro uarerpana. (YK-1, 31-2,
V1-2).
18.  Pemenue 3KOHOMHUYECKHX 33Jad C MOMOIIBIO HeonpeaeneHnoro uarerpana. (YK-1, 31-2,
V1-2).
20.  Hcmonbp3oBaHME MHTETPAIOB B OKOHOMHYECKHX pacueTax. [Ipumepsr 3amau. (YK-1, 31-2,
V1-2).

N kAW

Tpeﬁona}mﬂ H PEKOMEHOAIIUMA K 0(])0pM.11eHmo Nnpe3cHTalun

KoMmbploTepHyt0  Mpe3eHTaluio, COMPOBOXAAIONIYI0  BBICTYIUIEHHE JOKJIAJuMKa,
HE00X0MMO MOAroToBUTH B mporpamme MS PowerPoint. Ilpe3eHTanus kak 31€KTPOHHBIN
JOKYMEHT TMpeACTaBIseT COOOM IOC/IeN0BATEIbHOCTh CMEHSIOMMX Jpyr JApyra claijos.
JleMoHCTpanys Npe3eHTallMu TPOeHUpyeTcss Ha OOJIbLIIOM 3KpaHe JU00 Ha KOMIIbIOTepe.
KonuuecTBo cnaiiloB NMponoOpLHOHAIBHO COAECPKAHUIO U MPOAOKUTEIBHOCTH BBICTYIIJICHUS
(He menee 15 crnaiiioB).

Ha mnepBoM cnaiine mnpencraBisieTcs TeMa BBICTYIUIEHMSI M CBEIEHUS 00 aBTOpe.
Cnenyromme ciaiiibl MOXKHO TOATOTOBHUTH, MWCIONb3ysd JBE pa3IUYHBIE CTPATETMU HX
MOJTOTOBKU: Ha CJaipl moMeniaercsd (pakTUYeCKUd U WIUTFOCTPAaTUBHBIN MaTepuan (Taliuiibl,
rpaduKy, WUTIOCTpAlK, Gotorpaduu U 1Mp.), KOTOPBIH SBISETCS HEOOXOIUMBIM CPEJICTBOM
HarJISITHOCTH, TIOMOTAeT B PAaCKPBITHH CTEp>KHEBOM miaeu pedepara. B aTom ciyuae k crnaiiaam
IPEIbABISIOTCS CIeNyIoIne TPeOOBaHUS:

= BpIOpaHHbIE CPE/ICTBA BU3yalIM3allud UHPOpMAIMH (TaOIHIIbI, CXeMBbI, TpaduKH U T. 1.)
COOTBETCTBYIOT CO/IEP KAHMUIO;

* HMCIIOJIb30BAHbl WILTIOCTPALIMK XOPOIIETro KayecTBa (BHICOKOTIO Pa3pelIeHusi), ¢ YETKUM
U300pakeHHEM.

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

Haubonee Baxxnast nHbopMaIus A0IKHA paclonaraTbCs B LIEHTPE dKpaHa.

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

Craiin ¢ aHuManued B cpellHeM JIOJDKEH HaXOJIUThCs Ha 3KkpaHe He MeHbine 40 — 60
cekyHq (0e3 ydeTa BpeMEHU Ha CIIydailHO BO3HUKIIEE OOCyxkaeHHE). B cBs3u ¢ 3TuMm myurne
HACTPOMUTH MPE3ECHTALMIO HE HA aBTOMAaTHUUECKUI [T0Ka3, @ HA CMEHY CJIaiiIoB CAMUM aBTOPOM.



Oco60 THraTenbHO HEOOXOJUMO OTHECTHUCh K odopmieHuio mpe3eHTaruu. s Bcex
CJTaliJIOB MPE3EHTAIIMN HEOOXOIMMO HCITIOJIb30BaTh OJUH U TOT K€ MIa0JI0H 0(hOpMIICHUS, KETIh
— JUTS 3arOJIOBKOB - HE MeHbIIe 24 IMyHKTOB, I nHpopManuu — 11 nHdopmaruu He MeHee 18.
B npe3enTanusx He IPUHITO CTABUTH MIEPEHOCHI B CJIOBAX.

Hawumydmeii 11BeToBO# raMMo# JIJIsl PE3EHTAIIMHU SBJISIOTCS KOHTPACTHBIE 1BeTa (hoHA 1
TekcTa (0enblii (POH — YEPHBIN TEKCT; TEMHO-CHHUN (DOH — CBETIIO-)KENTHIM TEKCT U T. 1.). Jlydre
HE CMCIIMBaTh pasHble THUOBI IMPUPTOB B OJHOW TNpe3eHTaluu. PexomeHayercs He
37I0YIOTPEOIIATh MPONUCHBIMU OyKBaMH (OHU YHUTAIOTCS XYXKeE).

3aKITIOUMTEIBHBIN ClIal]] Mpe3eHTaIuu, coiepkamuid TekeT «Crnacubo 3a BHUMaHHUE»
i «Koneiy He mpuemiiem st pe3eHTaluu.

Taxum oOpa3zom:

— CTpPYKTypa Mpe3eHTaluu [JOJDKHA BKIIOYATh TUTYJIBHBIM Clalj, COJIEpXkKaHUE C
THUIICPCChUIKAMU, BBIBOJAbI, UCTOYHUKHU HH(bOpMaHPIH;

— 0o0BbeM npe3eHTaluu J0JKEH ObITh B nipezenax 15-20 cnaiinos;

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

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

— s (oHa U TEKCTa ClIalijia CIeayeT BBIOMPATh KOHTPACTHBIC [IBETA;

— UCHOJBH30BaTh KOPOTKHE CIIOBA H MPEIIOKEHUS B TEKCTE;

— JUTsl HAalTMCAHUS 3aT0JIOBKOB MCIIONIb30BaTh HE MeHee 24 pa3mepa mpudra;

— pacronarath He 0oJiee 2 pUCYHKOB Ha OJIHOM CIIalifIe;

— UCHOJB30BaTh 3BYKOBOE COMPOBOKICHIE, COOTBETCTBYIOIIEE TEMAaTHKE IPE3CHTALINN;

— TEKCT B ClIaiifiec TOJDKEH ObITh BBHIMOJHEH 0e3 opdorpaduyeckux, MyHKTYallMOHHBIX H
CTUIIUCTUYCCKUX OHII/I6OK;

He peKOMeH/yeTcs:

— HCIIOJb30BaTh CTUJIb OOPMIICHUS Cilaiia, OTBIEKAOIINI BHUMAaHHUE OT IIPE3EHTAINH;

— 370ynoTpeOasTh OTBIEKAIONIUMU aHUMAIIMOHHBIMU S deKTamu;

— pacronaraTh OOJbIION 00BEM TEKCTa, HAMCAHHBIA MENIKUM MIPUGTOM HA OJJHOM craiiie;

— 0hOopMIITH TEKCT B Clailax pa3TuYHbIMU CTUIISIMH.

Kputepuu onieHuBaHus COOOIIEHUsI ¢ Ipe3eHTan el
o qucHuIuinee «Beicias MaTeMaTUKay
MaxkcumanbHubIil 0ayut — 5

Ounenka «5» craBuTcs, eciu:
Ha ayJAUTOPHOM 3aHATHU CJI€JIaHO COOOIeHNE 0 pa3pabOTaHHON NMpe3eHTaluH;
IPE3EHTAIMs BBIMOJIHEHA COTIaCHO MEPEYHCICHHBIM TPeOOBAHUAM K 0(hOPMIICHHUIO;
B JIOKJIaJIe U TEKCTE MPE3EHTALM HET MaTeMaTHYeCKHUX U JIOTHYECKUX NMPOOEIOB U OIINOOK;
Onenka «4» cTaBUTCS, €CJIN:
Ha ayJUTOPHOM 3aHATHU CJIeJIaHO COOOIeHNe 0 pa3pabOTaHHON Mpe3eHTalUY;
IPE3EHTAIM BBIMOJIHEHA COTIACHO MEePEYHCICHHBIM TPEOOBAHUAM K 0()OPMIICHHUIO;
BO3MO>KHA OJIHA HETOUYHOCTb, OMKCKA, HE SIBJISIIOIIASACS CIEICTBUEM HE3HAHUS WM HETIOHUMaHUS
y4eOHOro MaTepuania.
Onenka «3» cTaBUTCS, €CJIN:
Ha ayIMTOPHOM 3aHITHUHU CJIEIIaHO COOOIIEHHE MO Pa3pabOTaHHOH Mpe3eHTaINH;
YaCTUYHO HE COOJI0JIEHbl BCe TpeOOBaHUS K 0(OPMIICHHUIO IIPE3EHTALINN;
B JIOKJaJ€ BO3MOKHBI MaT€MaTHUECKUE OIIMOKH, SBISIOIIMECS CIEACTBHEM HE3HAHUS WU
HENOHMMaHUs y4eOHOIro MaTepuaa.
OneHka «2» CTaBUTCS, €CJIN:
Ha ayJAUTOPHOM 3aHATHU C/I€JIaHO COOOIIeHNe 0 pa3pabOTaHHON Mpe3eHTalUY;
COOJTIOJICHBI 1aJIeKO He Bce TpeOOBaHMs K 0(OPMIICHUIO MPE3CHTALINY;



B JIOKJaJ€ TMPUCYTCTBYIOT TpPyOble MaTeMaTHYECKHE OIMWOKH, SBJISIOMIUECS CICACTBHEM
HE3HaAHUA UJIN HCIIOHUMAHUA yqe6H0r0 Marcpuajia.

Onenka «1» craBUTCS, €CJIH:
Ha ayJAUTOPHOM 3aHSATHU CJIETIAaHO COOOIIEHUE TI0 Pa3pabOTaHHON MPE3eHTAIUY;
MIPE3CHTAIINS BBIMTOJIHEHBI C TPYOBIMH HAPYIICHUSMHU TPEOOBaHHH K 0POPMIICHUIO;
B JIOKJIQJie MPHUCYTCTBYIOT TIpyOble MaTEeMAaTHUYECKHUE OIIUOKH, SIBJISIOIIUECS CIICICTBUEM
HE3HaHMS WM HETIOHUMaHHS y4eOHOro MaTepuara.

Ouenka () 0a/J10B CTABUTCS, €CJIN:

paborta ( AOKIax M Mpe3eHTalus) TMOKa3aja MOJHOE OTCYTCTBHE Yy CTYJEHTa O00s3aTeIbHBIX
3HAHWH W YMEHHUH 10 BBHIOPaHHOW TEMe HWCCIEIOBAaHUS WM 3HAYUTENbHAs 4acTh pPaOOTHI
BBIIIOJIHEHA HE CAMOCTOSITEIIBHO.

Kpurepun ouneHuBaHMsI MTOTOBOI NMPOBEPOYHONH PadOThHI
0 JUCHUIUIMHE «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 MPOOEIIOB U OMIHOO0K;
B pEIICHWM HET MaTeMaTHYeCKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIUCKA, HE
SBIISIOIIASCS CIICICTBUEM HE3HAHUS WIIM HEMIOHUMAaHUs y4eOHOro MaTepuana).
Ouenka «1» craBuTCs, €CJIu:
BBITIOJIHEHO TTPaBUJILHO OOJIBIIIE ITOJIOBUHBI PAOOTHI;
JIOTIYIIIEHbI O0Jiee OAHOM OIIMOKY WK OoJiee ABYX-TPEX HEI0UYETOB B BBIKJIAJIKAX, YEPTEKAX WIN
rpadukax, HO CTyJIEHT BJIaJIeeT 00s3aTEIbHBIMU YMEHUSMH TI0 IPOBEPSEMOI1 TeMe.

Ouenka () 6a/J10B CTaBUTCSI, €CJIN:
JOTIYIIIEHBI CYIIECTBEHHBIE OMMOKHM BO BCEX MpearaeMoil 3ajade, MoKa3aBIUe, YTO CTYACHT
HE BIIaJICeT 00sA3aTeIbHBIMUA YMEHUSIMH T10 JaHHOW TeME B IMOJTHOUN Mepe;
paboTa mokaszaia MOJIHOE OTCYTCTBHE Yy Yydallerocss oOs3aTeNbHBIX 3HAHUH W YMEHUH IO
MIPOBEPSIEMON TEME UJTM 3HAUUTEIbHAS YaCTh PAaOOTHI BHIMOJHEHA HE CAMOCTOSTEIBHO.

IIpumepHBIii BADUAHT KOHTPOJILHOH PadoThI

1.Jlana maTpuna npsiMbIx 3aTpaT A. HaliTu n3MeHeHne BEKTOpOB:
A) xoHeuHoro npoaykra AY Mnpu TaHHOM U3MEHEHUH BEKTOpa BalIOBOro mpoaykra AX;
b) Banosoro Beimycka AX mpu He00X0AMMOM U3MEHEHUH BEKTOpa KOHEYHOTro rmpoaykra AH.

03 02)a 0
A ) _[200 )AY: 55
04 01 100 110
2-4 11IBeiiHast (paOpwka B TEYCHHWE TpeX JHEH NPOW3BOAMIA KOCTIOMBI, IUIAIM W KYpPTKH.

W3BecTHBI 00bEMBI BBITTyCKa MPOIYKIIMH 32 TPU JHS U JICHEXKHBIE 3aTPaThl HA MPOU3BOJICTBO 32
STHU JTHU:

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

ITepssIit 50 10 30 176

Bropoii 35 25 20 168

Tperuit 40 20 30 184

Haiitn cebecTonMOCTh €TMHUIIBI TPOYKITMN KaKIOTO BUJIA : @) METO0M ['aycca
B) no popmynam Kpamepa
B)meronom oOpaTHOM MAaTpPHUIIHL.




5.. Uznepxkku Y (B py0.) Ha M3TOTOBJICHUE MMAPTUH JICTAJICH ONpeeAoTes 1Mo Gopmyiie y=ax+b ,
rae x- oobeM maptuu. /s mepBoro BapuaHTa TexHoJormdyeckoro mnpouecca y=1,45x+20. s
BTOPOTO BapuaHTa H3BeCTHO, 4yTo Y=157,5 (py0) mpu x=100(mer) b w=45265 (py0) npm
x=300(xet). IIpoBecTH OILIEHKY JBYX BapHaHTOB TEXHOJIOTHYECKOTO IIpollecca W HaWTH
ce0ecTOMMOCTh IPOAYKIMH JUIsl 000uX BapuaHTOB 1pu Xx=200(zer).
6.DyHKIMS MOTpeONeHns HeKoTopoil crpanbl mMeer Bup C(X)=15+0,25x+0,36x*3. Haiitu
IpeJeNbHYI0 CKIOHHOCTh K MOTPEOICHHIO, €CJIM HAIMOHATIBHBIN JOX0J] cOCTaBsieT 27 JIeH. e]1.
7. NmeroTcs crenymooliye AaHHbIE O nepeMeHHbIX X u Y. [lpeamonmaras, uro mMexay X u Y
CYIIECTBYEeT JIMHEHHAs 3aBUCHMOCTb, HAaWTH SMIUPHYECCKYI0 (opMyrdy Yy=ax+b meromom
HAaUMEHBIINUX KBAJPaTOB

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

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

Yi 200 160 120 90 80

8. Ompenenutb 00BEM BBIIYCKa NPOAYKIUH 32 TEpBbIE MATh YacoB pPabOTHl IpU
npousBoautensaoctu f(t)=11,3e 4" e t — Bpems B wacax.




[Tpunoxenue 3

[Ipemiaraercss BBIOJHUTH TPU MUCBMEHHBIX pabOTBI — pa3paboTaTh KPOCCBOPI,
TECTOBOE 33J]aHHE HA YCTAHOBIIEHHE COOTBETCTBUS M CTPYKTYPHO-JIOTHYECKYIO CXEMY WJIH
cpaBHUTENbHYIO TaOmuily. Kaknelii pasgen B ceMecTpe JOJDKEH OBITh NPEICTaBICH OJTHON
pabotoii. Ilpu 3ToM Kaxkgas w3 Tpex paboT JOKHA OXBAaThIBATH MATEPHA OJHOW TEMBI
BbIOpaHHOTO pasfena. OTAENIbHO B3siTas NMHChMEHHAs paboTa OIICHUBAECTCS 1O MATHOATEHON
TIKaJIe.

Temaruka NMUCHLMEHHBIX 3aJJaHUH

Pa3nea 1. JInneiinas aaredpa u aHaJuTHYeCKasi reoMeTpPHUs

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

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

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

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

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

MeTo/b1 pelieHus: CUCTEM JIMHEHHBIX aareOpandecKkux ypaBHeHUl (YK-1, 31-2).

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

BekTopa B nuueiinom npoctpanctBe R® ( reomeTpuueckoe u306pazkeHHe, OMEpalMM Ha

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

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

10. BekTopHBIE NPOCTPAHCTBA, OA3HMC M Pa3MEPHOCTH JIMHEWHOTO MPOCTpaHCTBa (YK-1, 31-2,
vi).,

11. IIpunoxkeHuss MaTPUYHOTO aHAIM3a B IKOHOMUKE. (VK-1, 31-2).

12. Mertox KOOpAMHAT HA TUNIOCKOCTH U IpOoCcTpaHcTBe(YK-1, 31-2, ¥Y1).

13. IIpsimas Ha mockocTd (ypaBHEHHS NPSMOHN, B3aMMHOE PACIIOJIOKEHUE TPSMBIX) (YK-1,
31-2)..

14. Ilnockoctb (ypaBHEHUS IUIOCKOCTH, B3aUMHOE PACIIOJIOKEHUE TUIOCKOCTeN) (YK-1, 31-2).

15. Marpuunsie MO B 9KOHOMUKE(YK-1, 31-2,).

Paznea 2. MaremaTnuecknii aHau3

16. MmHoxecTBa u onepanuu Haja HUMU(YK-1, 31-2).

17. ®yukuuu u ux cBoicTBa(YK-1, 31-2).

18. Ilpenensl u ux BeUUCIeHUE. (VK-1, 31-2).

19. IlpenenbHblit aHATU3 B SKOHOMUKE. (YK-1, 31-2).

20. HempepbIBHOCTb U TOUKH pa3pbiBa(YK-1, 31-2).

21. TlpowusBonHasi GyHKIIMU OAHON TIEpeMeHHOM (YK-1, 31-2).

22. Jluddepenuan u ero reoMeTpUYecKuii CMbICI. (YK-1, 31-2).

23.  OcHoBHble TeopeMbl T hepeHnanbHOro ncunucienus. (YK-1, 31-2).

24. TlpuioxeHus MPOU3BOJHBIX B SKOHOMUKE(YK-1, 31-2)..

25. DyHKIMS HECKOJIBKUX MEPeMEHHbIX (YK-1, 31-2).

26. . YacTHble MPOM3BOAHbBIC U UX BhIUUCICHUE(YK-1, 31-2)..

27. Tlonuwii nuddepenunan. (YK-1, 31-2).

28.  DxcTpemMyMbl (YHKIMHA HECKOJIBKUX NepeMEHHBIX (YK-1, 31-2).

29. IlpowusBojHas 1o HampasieHuto u nuddepennuan(vK-1, 31-2).

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

31. IlepBooOpa3Has U HeonpeAeaeHHbIN nHTerpas(YK-1, 31-2).

32.  OmpeneneHHslit uuTerpa. (YK-1, 31-2).

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

34. Mopgeau MaTeMaTHYECKOro aHalin3a B SKOHOMUKe(YK-1, 31-2).

NGO wdPE



TpeOoBaHus K BHINOJTHEHHIO 3aJaHUs HA COCTaBJIeHHE KPOCCBOpAA

[Tpu cocTaBiieHnU KPOCCBOPIOB HEOOXOAMMO IPUIEP>KUBATHCS TPUHIIUIIOB HATJISIAHOCTH U
JOCTYITHOCTH:

- He momyckaercs Hanmnuue "muiamiek” (He3armoIHEHHBIX KJIETOK) B CETKE KPOCCBOP/A;

- He momyckatorcs cimyyaiinpie O0yKBOCOYETaHUS H MEPECCUCHUS;

- 3araJlaHHbI€ CJIOBA JOJKHBI OBITh IMEHAMHU CYIIECTBUTEIBHBIMU B UMEHUTEILHOM MaJIeKe
€IMHCTBEHHOI'0 YMCJIa;

- He momyckarotcst ab6peBuarypst (JIIIY u 1.1.), cokpamienus (AeTaoM u ap.);

- He pexomenyercst 601b10€ KOJTUYECTBO ABYXOYKBEHHBIX CIIOB.

TpebdoBaHusi K 0(p)OpPMIIEHUIO KPOCCBOpAA:

- Ha xaxxom nucte qoikHa ObITh (haMuITus aBTOpa, a TAaKXKe Ha3BaHUE TaHHOTO KPOCCBOP/a 1O
BBIOpPAHHOU TEMeE.

- PuCyHOK KpoccBOp/ia JOKEH OBITh YETKHUM;

- CeTKH BceX KPOCCBOPIOB JOJIKHBI OBITH BBIMOJIHEHBI B JIBYX SK3EMILIAPax:

1-#1 9K3. — TOJBKO C U(PPaMHU TTO3UITHHA.

2-1 9K3. — C 3all0JIHEHHBIMH CJIOBAMU;

OTBeTHI IpeIHa3HAYECHBI IS IPOBEPKH MPABMIIBHOCTH PEIICHHS] KPOCCBOPA

Ogopmnenue omeemos Ha KpOcc8opobl:

- JIJIst TAITOBBIX KPOCCBOPAOB M YaHHBOPJIOB: HA OT/IEJIBHOM JIMCTE;

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

TPQGOBaHHH K BBIINIOJIHEHUIO 3aJaHUA HA BOCCTAHOBJICHHE COOTBETCTBHUSA

K 3aganusiM TaHHOTO THIIa OTHOCSITCS 3a/1aHUsI HA BOCCTAHOBIIEHUE COOTBETCTBUS MEXTY
9JIEMEHTaMH JBYX CIHHUCKOB, mHopsaka psiia. COCTOMT W3 JIBYX TPYHI 3JIEMEHTOB M UYETKOH
(OpMYITHPOBKH KpUTEPHUS BBIOOPA COOTBETCTBUS MEXKIAY HUMHU.
1.CooTBeTCTBHE ycTaHaBIUBaeTcsl Mo NpuHIMIY 1:1 (OgHOMY 3JI€eMEHTYy MNEepBOW TPYIIIbI
COOTBETCTBYET TOJBKO OAMH 3JIEMEHT BTOpPOM rpymmbl) uian 1:M (ogHOMY 3J€MEHTy nepBoH
TPyl COOTBETCTBYET M 371EMEHTOB BTOPOM I'PYIIIbI).
2.BHyTpH Ka)K70¥ TPYIIBI 3JIEMEHTHI JOJKHBI OBITH OJTHOPOIHBIMHU.
3.KonnuecTBo 371€MEHTOB BO BTOPOHM TpYIE AOKHO IPEBBIIATH KOJIWYECTBO 3JIEMEHTOB
nepBoil rpynmsl, HO He Oosiee yeM B 1,5 pasa. MakcUMaJbHO JOMYCTHMOE KOJHYECTBO
AJIEMEHTOB BO BTOPOM Tpymme He MopbKHO mpeBbimaTh 10. KomuyecTBO 31eMeHTOB B MepBOi
IpyMIie J0JKHO ObITh HE MEHEe YEeThIpeX.
4.ConepxaHue BOMPOCOB JOJDKHO OBITH OPUEHTUPOBAHO HA TMOJYYCHHE OT TECTHPYEMOTO
OJIHO3HAYHOI'O 3aKJIFOUYEHUSI.
5.0cHOBHBIE TEPMUHBI TECTOBOTO 3a/IaHUS JOJKHBI ObITh SIBHO U SICHO OIIPE/IEIICHBI.
6.TecroBble 3a/laHUs JOJDKHBI OBITH NMparMaTMYECKM KOPPEKTHBIMH M PACCUUTAHBl HA OLIEHKY
YPOBHS y4EOHBIX TOCTUKEHUH 110 BEIOpaHHOM TeMe.

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

8.B comeprkaHMM TECTOBOTO 3aJIaHMsI OMPEEISIONINN MTPU3HAK JOJDKEH OBITh HEOOXOJIUMBIM H
JIOCTaTOYHBIM.

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

TpeOoBaHusi K 0pOPMIICHUIO 3aJaHUSI HA BOCCTAHOBJIEHHE COOTBETCTBHS

1.Ha nucte momkHa ObITh (haMHUIIHS aBTOPA, a TAK)KE Ha3BaHKE 3a7aHUsI TI0 BHIOPAHHOM TeMe.
2. ®opMa NpeCTaBICHNUS 3aJaHUI HA BOCCTAHOBJIEHUE COOTBETCTBHUSA:
Wuctpykuus: CooTHecHuTe HamMcaHHOE B cTosdnax 1 u 2.



Bonpoc:
Bapuants! oTBeTa:

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

Otser: A.3. B.2. C.5. D.1,4,6

3.Ilpu KOHCTPYHMPOBAHUHM TECTOBBIX CHUTYyallMd MOXKHO IPHUMEHSTH DPa3IH4YHbe (BOPMBI HX
npencTaBieHus ( PHUCYHKH, TpaduKd, CXEMbI) C LENbI0 PALMOHAIBHOTO MPEIbSIBICHUS
cofiepKaHHs y4eOHOro MaTepHaa.

OO0umue Tpe6oBaHus K 0(pOPMIIEHHI0 3aJaHUS K COCTABJIEHHI0 CTPYKTYPHO-JIOTHYEeCKHX
cxeM (CJIC) u cpaBHMTEIBHBIX TA0JIMIX

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

2. Cxema (Tabnuia) AODKHA OBITH JOCTATOYHO MPOCTOM, JIAKOHMYHOW M TIOMEINATHCSI Ha OJTHOU
CTpaHHUIIE.

3.ABTOMOUTYPBI JOKHBI OBITH 3CTETHYECKH NPAaBWIBHO OQGOpMIICHBI (BUA, pa3Mep, IBET,
PacHoJIOKEHHE Ha JIUCTE).

3. Cxema (Tabimnma) MOHKHA OBITH HATJISTHOW, JUISI 9er0 MOXKHO HCIOJIB30BaTh CHMBOJIBI,
rpaguyecKuil MaTepuall, BETOBBIC OTTEHKH.

TpeOoBaHNs K BBINOJHEHHIO 32/laHHUSI HA COCTaBJIEHMEe CTPYKTYPHO-JIOTHYECKHX CXeM
(CJIO)

1.CtpykTypHO-JI0THYeCKas cxema (Tabiauia) J0/DKHA CoJiepKaTh KIFOUeBble MOHATHA, (passl,
(opMyIIbI, WIITIOCTPALMH, PACIIOIOKEHHBIE B ONPEIEIIEHHON JIOTHYECKOM I0CIeJ0BATEIBHOCTH,
MO3BOJISIONIEH MPEICTaBUTh N3y4aeMblii 00bEKT M0 BEIOPAHHOM TEME B IIEIOCTHOM BHJIE.

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

3. DnemeHTbl cxeMbl (TIOHATHUS) JIOJDKHBI OBITH PACHOJIOKEHBI TakK, 4TOObI OblIa siCHA HX
uepapxusi (HarpuMep, poJOBble M BHJIOBbIE NOHATHUS, OOIIME M KOHKPETHBIE - B LIEHTpE, Ha
nepudepun - BCIIOMOTaTeNbHbIE).

3. DnemMeHTaMU CXeMbl MOTYT ObITh:

— UH(pOpMaIMOHHBIE OJIOKH, COEAMHEHHBIE CTPEIKAMH UM BHIHOCKaMH, TEKCTOBBIMU CBS3KAMU;
— CTOJNOLBI U CTPOKH, Ha MEPECEYEHUU KOTOPBIX B silU€HKe CKOHLIEHTpUpOBaHA HMH(OpMalus,
CTPOKH U CTOJIOIBI 0053aTEIbHO UMEIOT HAa3BaHUs (XapaKTEPUCTHKH).

TpeGoBanus K BHINOJTHEHHIO 33/1aHUS HA COCTABJICHHE CPABHUTEIbHBIX Ta0 U]

1. Pa3penuTh TEKCT BHIOPAHHOM TEMbl Ha OCHOBHBIE CMBICIIOBBIE YaCTH,
B neBoii yactu Tabauubl CHOpPMYNIHpPOBaTH Ha3BaHMUS IYHKTOB, B IPaBYIO YacTh  TaOJMIIbI
BIIMCAaTh  MHGOPMAIUIO, KOTOPasl pPacKphIBAET MYHKTHI JIE€BOW YACTH.
2.B Tabnumy BHOCHTH HanOoJiee CYIIECTBEHHBIE OJOXKEHNUS U3y4aeMOro MaTepuania,
MOCJIEe0BATENbHO U KPATKO M3Jlarasi UX CyTh CBOUMHM CJIOBaMH UJTU B BUJE LIUTAT.
3 Bkiovath B TaOJIHILy HE TOJIBKO OCHOBHBIE MTOJIOKEHHSI, HO 1 0OOCHOBBIBAIOIME UX BBIBOJIBI,
KOHKpETHbIE (PaKThl U IPUMEpHI (6€3 MOJPOOHOT0 ONHUCAHNUS).



[Tpunoxenue 4
[IpakTnueckue 3ananus

NMPAKTUYECKOE 3AJJAHUE Nel. SJIEMEHTHI JINHEMHON
AJITEBPBI 1 AHAJIMTUYECKOM TEOMETPUM

3ananue 1(3KOHOMHUYECKHH CMBIC] MaTPHIIbI)

Marpuina npeacraBiasieT coO00M YIHOPSAIOYCHHYIO CHCTeMy HH(pOpMaIUH,
MpeCTaBICHHYIO B B¢ Tabiuipl. CucreMa nHGOpPMAIIUKA O B3aUMHBIX ITOCTaBKax
MPOAYKITUU OTpacjeil MaTepualbHOTO IIPOU3BOJICTBA MOXKET OBITh MPEJICTABICHA B
Buje Marpunpl. Ilycte wumeercs ® oTpacied mnpousBojacTtBa.  Omnpenenum

Y
KBagpaTHylo Marpuny 4 pasmMepoM ®*® 31eMEHTHI  KOTOPOM @ 0003HAYAIOT

00BEMBI MTOCTABOK MPOAYKLIUM U3 ¥ oTpaciu B < -10 oTpacib. Marpuuei MOKHO
MPEACTaBUTh U CUCTEMY HHGOpMAIMM O HOpMax MaTepHAIbHBIX 3aTpaT s

IIAHUPOBAHUA CHa6)KeHI/IH IpCAIIPpUATHUA. Ecimm MMpCaAIpuATUC

IIPONU3BOAUT ” TUIIOB MNpOAYKIHNH, HCIIOJb3yA IIpU 3TOM m BHUIOOB CBbIPbiA, TO
A=(a;) mxn

Marpuiia &’ pazmepa omnpezesseT HOPMBI  MaTepHajbHBIX  3aTpar.

& T = r— =
Tak, % €=1m7=1 _ yo0va pacxona i-ro Buma chIpbS Ha MPOM3BOJCTBO

CANHUIIBI 4-ro THDA IMPpOAYKIIHH. Hpe,I[HOJIO}KI/IM, 4qTO IOBa  pPa3JIMYHbIX

NPEANPUATHS OTHOW OTPACIN IPOU3BOIAT OJUHAKOBBIE THUIIBI IPOTYKIIUH i1, :

Ha KOTOPYIO pacxonyercsa ® BUIIOB CHIPbs 5-5. B CUJTy Pa3JINYHON TEXHOJIOTUH
HOPMBI MAaTEpPUANIBHBIX 3aTpaT Ha MPEANPHUATUAX HEOIMHAKOBBI U OINUCBHIBAIOTCS
MaTpuIiamMu pasmepa ?*¥™ 4 u B cooTBeTcTBeHHO. [lycTh TiepBOE mpemmpusiTue

i,

npoussouT M eunnu npoxykuwan P, *2 - tyna . %= - una = Bropoe,

cootBercTBeHHO, YvF= enunun npomykimmy.

3adaua_ 1. OmnpenenuTh MaTpUIly TMOJHBIX MaTE€pPUANBHBIX 3aTpaT B JaHHOU
OTpaciy Ha MPOU3BOJCTBO MPOAYKITUH.

Pewenue. Beném BekTOphl — CTONOIBI MPOU3BOJACTBA TIEPBOTO M BTOPOTO

() G
MIPEANPUSITUNA: o =,

UToOBI HAWTH TOJHBIE 3aTPaThl MEPBOTO MPEANPHUITHS MO0 KaXAOMY BHIY CHIPbS,
HYXHO YMHOXKHUTb MaTpULly HOPM MaTepHUaIbHbBIX 3aTpar A Ha
crosioent X, AX = C (MOpsSiIOK ~ COMHOXHUTENEH  OmNpenesercs BO3MOXKHOCTBIO
MEPEMHOKEHUS IByX MATPUI] U DKOHOMHUYECKHM CMBICIIOM HMX MPOU3BEIACHUSA).

Martpura-cronber; C umeeT pasmep ®*1.  DxoHommyeckmit CMBICT  Kaxkmo0To

]
c; = Z"EII
AJIEMEHTA H (1= 1...n) — mOJHBIE 3aTPATHI CHIPHS S Ha Bero MPOIYKIIHIO,
BBIMYCKAEMYIO MEPBBIM MNPEANPUATHEM. AHAJIOTMYHO OMNPENESIOTCS MOJHBIE
3aTpaThl BTOPOTO MPEANPUITHS N0 KaxAOMy BUIY chipbsi: BY = D, rae matpuia-
cronber D Toxe nmeer pasmep ®*1. TlonHble 3aTpaThl CHIpBS KakAOTO BHAA MO
000MM MpeanpuATUsIM ToydaroTcs cymmupoBanuem wmatpuil Cu D: P = C+D.



=ci+di (

DKOHOMMYECKHMI CMBICI KaXKIOro »dlieMeHTa £ I= [..n)— TmOJHBIE

3aTpaThl ChIPhS S: 4a Beio MPOAYKIIUIO, BBITYCKAEMYIO IBYMS TIpeAnpusiTusimMu. B
MatpudHoM Buje P = AX+BY.
BapuanTtl. OnpenenuTs MaTpuily OJHBIX 3aTPaT, €CIU B YCIOBUAX 3adauu 1

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

T 2 1 5 T &6 20 37
) ) ) .
[{ossIcCHUTE PKOHOMHUYECKUN CMBICII.
Bapuant 2. OnpeaenuTs MaTpHUIly OJHBIX 3aTpaT, €CJIU B YCIOBUAX 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
) [] ] .
[{ossICHUTE PKOHOMUYECKUN CMBICII.
Bapuant 3. OnpeaenuTs MaTpHUIly OJHBIX 3aTpaT, €CJIU B YCIOBUAX 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 5KOHOMHUYECKUN CMBICII.

Bapuant 4. J[Ba npeanpusTHs BBITYCKalOT 3 BHAA MEOCIbHBIX TapHUTYPOB,
pacxonys mpu 3ToM 4 BHIa ChIpbs: (paHEepy, IUIACTMACCy, TKaHb, JAPEBECHHY.
Hopmbl MaTepuanbpHbIX 3aTpaT sl KaKI0TO MPEANPUATHS 3aJaHbl MaTpulamMu A
n B. Ilepoe mnpegnpustue Beimyctwio 100 rapautypoB 1-ro Tuma, 100
rapHUTypoB 2-ro tuma, 0 rapHuTypoB 3-rO0 THma. Bropoe mpennpustue
BBIITYCTUJIO, COOTBETCTBEHHO, 300, 200, 100 rapuutypoB. 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. Vcnosnb3yst ycnoBHe 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 mpeampusiTHs BBIIYCKAlOT 3 THUMAa MEOEIbHBIX TapHUTYPOB,
pacxonysi mpu 3TOM 4 BHJA ChIpbs: (aHepy, IUIacTMacCy, TKaHb, JPEBECHHY.
HopMmbl MaTepuanpHbIX 3aTpaT 3aJaHbl I KaXKAOT0 NPEANPUITHS MAaTpulamMu A
u B. IlepBoe npennpusitue Boimyctuiio 120 rapautypoB 1-ro tuna, 0 rapHUTYpOB
2-ro Tuna, 210 rapuutypoB 3-ro Tuna. Bropoe mnpeanpusiTue BBITYCTHIIO,
cooTBeTcTBeHHO, 400, 200, 300 rapHUTYPOB.



213 015

0 4 5 4 2 1
A_= E:

211 302

3 27 1 31

Haiitn maTpuily NOJIHBIX 3aTpaT, €CIU :
Bapuant 7. Mcione3ys yciioBue NpeapIAynien 3a1aui, HAMTH MaTPUILY

1 45 0 9 2

0 3 2 315
J’.= =

1 21 201

MaTCpHUaJIbHBIX 3aTpar, CCIIN 3453 ) 331

3adaua_2. B TOpOome WMEIOTCA aTeihe MHANBUAYATLHOTO IIONINBA >KEHCKOTO
JETKOr0 IUIaThsl IEPBOrO, BTOPOrO W TPEThEro paspsaoB. Kaxmoe arenbe
W3roTaBIMBAET 4 BUJIA U3ACIIUNA: I00KH, ATk, Oy3KU, Oproku. ATenbe S pa3psaa

3a W3TOTOBJICHUE u3nenvs | Buaa MOJy4aeT 4y pyOJIeii. Marpuna

pacieHoK D =(d-‘f), s=1,2,34;1=12,3,4. CymecTByeT ¢IUHbIi MOKBAPTAIbHBIN
P=(py)

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

1] =1,2,34, rae Pg_ komuuecTBO U3JICIINM | BUJa, KOTOPOE KaKI0€ aTejbe
JIOJI’KHO W3TOTOBUTH B | KBapTase. Tpebyercs ONPENCTUTD
Matpuily T TOKBapTAIHLHON BBIPYUYKH aTEIbe KaXK/I0ro pa3psa.

Pewenue. ITycTh . BBIpYUKa aTesbe s-pa3psa B J-
kBapraie $=1,2,3,4; j=1,2,3,4 — DJIEMEHTEI MaTpuIisl 7.
4

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

, TIIe KaXKJI0€ ClIaraeMoe OIpEEsAeT KBApTAIbHYIO BBIPYUKY aTelIbe OT M3JCIIHIM
COOTBETCTBYIOIIETO BHaa. [lo mpaBuiay yMHOXXEHUSI MAaTpUIl MOKEM 3alucath B
MatpuuHoM Bujie: T = DP, T. e. maTpuIia mokBapTaJbHOM BBIPYUKH OTPEACIISIETCS
KaKk TpOM3BEACHUE MaTpulbl paciieHok D Ha  maTpuily MOKBapTaabHOTO
aHa P. Omeem: T=DP.

Bapuant 8. Haiftu maTpuily MOKBapTalIbHON BBIPYYKH aTellbe, €CIM MaTpulla

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 , 20 18 15 20/ MaTpulia IOKBApPTAJIbHOI'O

wiana. [IpoBecTy aHaJIM3 pe3ysIbTaTOB.

Bapuant 9. HaiiTu maTpuily NOKBapTalbHOM BBIPYYKH aTelibe, €CJIM MaTpula
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 , 300 300 400 250 -MaTpuna

MMOKBAPTAJIIBHOTO ILJIaHA.
[IpoBecTn aHanu3 pe3yibTaTOB.
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Bapuant 10. HaliTu MaTpuily moKBapTaJIbHOW BBIPYYKH aTellbe, €CIU MaTpulla

45 50 40 50
15 45 25 26 0 25 30 40
p=|20 50 27 28| ¥[30 35 40 30
paCHeHOK 25 60 30 40 , 26 28 35 60 - ManI/IHa HOKBapTaJII)HOFO

IJ1aHa. HpOBeCTI/I aHaJIn3 pC3yJIbTATOB.

3amaya 2. Mojens MeXoTpaciaeBoro daimanca.
B tabnuie 1 npuBeaeHbl KO3(PGUIIMEHTHI TPSAMBIX 3aTpaT U KOHEYHAs
MPOIYKIMS OTPACIIEN HA TIAHOBBIN ITEpUoA, yci. E.

 Tabnuua 1
Ompacno Ilompeobaenue Koneunwiui
Ipomvrunennocms | Cenvckoe NpOOYKm
XO035UCMBO
Ilpouszeoocmeo | [Ipomvlunennocms a b t
Cenvckoe Cc d f
XO033UCMB0

Hairru:

A)naHoBbIe 00BEMBI BAJIOBOM MPOAYKIIUU OTpACIIEH, MEXOTPACIIEBbIC
MOCTaBKH, YUCTYIO IPUOBLIb OTpaciiei;

B)HeoOxoauMblii 00beM BaJIOBOT'O BBIMTYCKA KaXKI0H OTpaCiu, €CJIN
KOHEYHOE MOTpeOsIeHNE MPOAYKIUU CEIbCKOr0 X03iCTBA YBEIMUUTCS Ha
k%, a mpombinuienHOCTH Ha 1%.

JlaHHbIe 10 BapyuaHTaM MPEACTaBIEHbI B Ta0IULIE 2.

 Tabauua 2

BapuanrT | a b C d t f k I

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 CIICIYIOIINE 3HAYCHUS (CM. Tabm).
Tabnuya 3

Ompacno ‘ Ilompebnenue ‘ Koneunwiii |




Ipomviunennocms | Cenvckoe nPOOYKM
XO35UCMBO
Ilpouszeoocmeo | [Ipomvlunennocmo 0,4 0,25 300
Cenvckoe 0,5 0,4 200
XO35UUCMBO

o . . X
A)HaiineM miaHoBbie 00bEMBbI BAJIOBOM IMPOAYKIIMN OTpacieil X :( 1) , 3Ha,

4TO 3adHa MaTpulla A = (

NpPOAYKTA Y = 300
1200

0,4 0,25
05 04

Hcnonb3yem ocCHOBHYIO (hOpPMYITYy MEKOTpACIeBOro OamaHca

Xa

JHp}IMBIX 3aTpaT U BEKTOP KOHEYHOI' O

X=(E-A)"Y.
0,6 -0,25
-05 06

3 2,553 1,064 (300 978,723
X=(E-A)Y = = :

2,128 2,553 )\ 200 1148,936

TakuMm o00pa3oMm, IJIAHOBBINH 00BEM BaJOBOM MPOAYKIIUHM OTpacieii paBeH
x1=978,723 (npOoMBIIIIIEHHOCTH), X2=1148,936 (cenbckoe X035UCTBO).

Haiinem mexxoTpacneBbie moctaBku. KoaddummeHT npsiMbIx 3aTpat
orpenessieTcss Kak 00beM pecypcea i, HeOOXOUMBIH IS IPOM3BOJICTBA

OOpaTHas MaTpuIia K MaTpUIE E - A = ( j UMeEET BUJ

. Xii
CIIMHMLIBI IPOAYKIUM |, T.C. & = A
X

j

I, ] =1,2,3. Orcrona MOXHO HallTH

Xij =a|J Xj’ i, J =1,2,3.

[Tonmygaem:

X, =a, %X =0,4-978,723=391,489 ;X,, =a,, - X, =0,5-978,723 = 489,362 ,
X, =&, X, =0,25-1148,936 = 287,234 ; X,, =a,, - X, =0,4-1148,936 = 459,574 .
[Tonydaem Tabnwmiy 4.

Tabnuuya 4
Ompacnw Ilompeonenue Koneunuwiii
Ipomviunennocms | Cenvcroe npoOyKm
X035UCMBO
Ilpouzeoocmeo | [Ipomvluiniennocms 391,489 287,234 300
Cenvckoe 489,362 459 574 200
XO035UCMBO

HaiieM yCI0BHO YHCTYIO MPOIYKIMIO OTPACiel u3 (YOpMYIIbI
X; =Xy + X, +2;, 0TKy/a Z; =X; —(X; +X%,;), [J=12.
Homyunm: z, = X, — (X, +X,,) =97,872,




Z, =X, — (X, +X,,)=402128.

B)Haiinem HeoOX0 UMbl 00hEM BaJIOBOIO BBIITYCKA KaXXI0M OTPACIH, €CIU
KOHEYHOE MOTPeOJICHHE MPOAYKIIMU CETBCKOT0 X034iCTBA YBEJIMUUTCA HA
30%, a npomsineHHOCTH Ha 40%, TO €CTh HOBBIN BEKTOP KOHEYHOU
MPOIYKIIMH MPUMET BUI:

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

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

2128 2,553 \ 280 1544,681

HoBBbIi1 BAJIOBBIN BBIMYCK JJIs1 MPOMBINUIEHHOCTH: 1293,617, niist cenbckoro
xo3scTBa: 1544,681.

3ananue 3.

[IpenmpusiTiie 3a TpU JHS MPOU3BENO MPOIYKINIO TpeX BUAOB. 3BECTHBI 0OBEMBI
BBIMYCKAa TPOAYKIIMU 3a TPU THS, KOTOphIE MpHUBEIEHBI B Talnwmie. JleHexHbie
3aTparsl HAa NPOU3BOACTBO B IIEPBBIM, BTOPOM W TPETUHW JHH COCTaBHIIU
cootBeTcTBeHHO A, B u C TbIcauM ycnoBHbIX eaunui. Haiftu cebectoMMocTh
IPOAYKIMH Ka)KJOTO BUJIA.
N — HOMep BapuaHTAa

Jlenn / BuA OObeM BbITyCcKa MPOIYKIUH JleHexHbIC 3aTpaThI
MPOAYKIIUU (enuHUIT)
I 1 Il
[TepBbIit 1 3 7 A
Bropoii 5 6 8 B
Tperuii 4 5 3 C

MaremaTH4eCcKyI0 MOJIEIb 3a7jauu peluTh 1o ¢popmyiaMm Kpamepa

Bapuantr | A4 B C

1 45 63 34
2 26 40 22
3 24 48 36
4 23 37 23
S 19 50 37
6 21 o1 38
7 35 49 26
8 34 53 29
9 31 56 35
10 18 45 33




Pewenue. TlycTb neHexXHBIE 3aTpaThl HA TPOU3BOACTBO NEPBOM MPOAYKIIUU
coctaBisioT 30 ThIC. pyO., BTOpoit — 40 ThIC. pyO., TpeThbeit —15 ThIC. pyo .

Jlenb OO0BbeM BBIITYCKa IPOTYKINH (CTHHHIT)
IlepBbrit 10 23 4
Btopoit 24 3 5
Tpetuit 9 26 2

[TocTpoenue maTtemaTuueckoit Mogenu. O603HaAYUM Yepe3 X1,X2,X3 HCKOMYIO
ce0eCTOMMOCTh MPOAYKIIMU KAXJ0r0o BHUja. Toraa mojiy4aeM CUCTEMbl JTMHEUHBIX
YpaBHEHUI C TPEMSI HEU3BECTHBIMMU:

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

3aganme 4. MareMaTHyeCcKyl0 MOJENb 3aJauyd 3 PEIINTh METOJIOM
0OpaTHOW MAaTPULBI.

3az[aHne 5. MaTeMaTHLIGCKYIO MOZACIIb 3aJa4n 3 PCIINUTb MECTOAOM Faycca.

3aganmue 6.

W3BecTHO, YTO 3a OomuH pyOib MoxkHO Kynuth 0,37(4m-0,91) ycnoBHBIX
enuHuI] nepBoi BamoThl, 0,54(0,3mM+2,18) yCIOBHBIX €IWHHUI] BTOPOH BaJIOTHI U
0,78N+0,51 ycnoBHBIX eauHu TpeThed BamtoTa. CoCTaBUTH TAOIUILy OOMEHHBIX
KYPCOB BaJIIOT
N — HOMep BapuaHTAa

M,ecnn N - gyernoe,N <8
m = N +2,ecn1/1 N - neuetnoe,N < 9

N, ecau N - gyetnoe,N > 8

N -1,ecmuN - neutnoe,N > 9
Pewenue.

Kaxxapiit cTonben B Tabsniie 0OMEHHBIX KypCOB BaIIOT BBIPAXKaeT KypCOBYIO
CTOMMOCTb €IMHHUIIBI COOTBETCTBYIOLIErO BHAa BatoThl. JIroOble 1Ba cTondma u
J00BIE JIBE CTPOKU ATOW TaOIUIBI MPOMOPIUOHAIBHBI, T. €CTh JIFOOBIE BETOPHI-
CTOJIOIIBI 1 JTFOOBIE BEKTOPHI-CTPOKH KOJUTHHEAPHBI.

[TycTh M3BeCTHO, UTO 32 OAMH (PYHT CTEPIMHIOB MOKHO KYNUTh 2 J0JUIapa
31 nent wu 1 ¢ppank 72 caHTUMA.

o 1
[lepBbIil BEKTOp-CTONOEI] UMEET BH] et O603HaYMM HEU3BECTHBIC

2,31
KOOPJIMHATHI BTOPOTO BEKTOpa-cTosidna uepes Yi1 u Ys. [lonyyaem BekTop-cronder




Y1
1

Ys
TO HEM3BECTHBIE KOOPIMHATHI HaiineM u3 nporopiun 1 _172 231 te,
y, 1 Y
y1=0,58, y»,=1,34. T. e 3a oauH nomwtap MoxxkHO KynuTb 0,58 ¢dyHTOB
CTepauHroB U 1 mommap u 34 1ieHTa. AHAIOTHYHO pacCyXaas, CTPOWM TaOJIUIly
OOMEHHBIX KypCOB JIJISl TPEX BAJIOT

C KOOpJAMHATaMHU . Tak xak mepBblii W BTOPOM CTOJOLBI MPONOPLUHUOHATIBHBI,

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 npoaykuuu Pi,P», P3Py B KOJIMYECTBAaX
160N-120, 80N+70, 2400-10N, 15(28N-12) exuuui. Ilpu 3TOM HOpMBI pacxoja
ceIpbsi  cocTaBistoT coorBerctBeHHo 0,5N; 3,5N-3,4; 0,4N+0,7; 6,9N-5,8 «kr.
OnpenenuTs CyMMapHBIM pPacXoll CHIPhS M €ro HM3MEHEHWE IPH H3MCHCHHIX
BBIITycKa mponyknuu Pi,P,, P3Py coorBerctBeHHO Ha 8-N, N-5, 2N-9, 15-3N
CJIMHUII.

3ananmue 8.

M3nepxkn  TepeBO3KM  JIByMS  BHUJAMH  TPAHCIOPTAa  BBIPAXKAKOTCS
ypaBHeHussMH Y=15(3N+4)+4Nx wu y=12(3N+5)+7NX, rme x — paccrosiHHe B
COTHSIX KHJIOMETPOB, Y — TPAHCIIOPTHBIC pacxobl. HaumHas ¢ Kakoro pacCTOSHUS
0oJ1ee PKOHOMHYCH MEPBBIM BUJ TPAHCIIOPTA.

3aganue 9.

N3menenne  oObema  TPOWM3BOJACTBA Y  JUHEHHO  3aBUCUT  OT
MIPOU3BOAMTEIILHOCTH Tpyaa Xx. COCTaBUTh ypaBHEHHE ATOW 3aBHCHUMOCTH, €CIIH
npu X=/N-4  y=21N-10, mpu x=5N+2 y=40N-6.

IHPAKTHYECKOE 3AJIAHUE Ne2. BBEJIEHUE B
MATEMATHYECKHWHA AHAJINA3

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

ofHoil mepemennoit y = f(X), Tak u Heckonskux nepemennsix ¥ = 2—%)
Hanuuue (yHKIHMOHANBHBIX 3aBHCHMOCTEH II03BOJISET MCIIONB30BATH AamIapar
MaTEeMaTUYECKOTO aHallu3a IS PEHICHUS SKOHOMUYECKHX mpobOsieM. B kauecTse
IPUMEPOB  (PYHKIMOHAIBHBIX 3aBUCUMOCTEM B DKOHOMHMKE MOXKHO IPHBECTH
ciemyromue QYHKIMU, UMEOIIUE SKOHOMUYECKHH CMBICI B HEKOTOPOH 061acTu
3HAYEHHUU apryMeEHTa:

" ®yHKIUs Crpoca oT LeHbl ToBapa, Y = f(X), X - nena Tosapa, Y - crpoc Ha ToBap.
" OyHKIUs IEHBI OT crpoca ToBapa, Y = f(X), X - cpoc Ha ToBap, Y - eHa ToBapa.
" CymMapHas BbIPYYKa, PaBHAs IPOU3BENEHUIO KOJMYECTBA IPOJAHHOIO TOBAPa
Ha LIEHY TOBapa, TOXeE ABIAeTC QYHKUMEN crpoca.
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" CyMMapHble H3JCpXKKHA Ipou3BojcTBa F oT o0beMa mpousBozcTsa X: F=F(X) u
cpennue (yAelbHbIC) M3IEPKKH MPOM3BOACTBa (cedecTrommocth) f - GyHKIMM OT
oowema npomsBojicTa X: f(X) = F(X)/x.

CymmapHble  HM3ICpKKH  TMPOU3BOJCTBA F MHOTZa  BBIPAXKAIOTCA  JTUHEHHOMN
¢dyHKIMEH oT oObeMa BbITycKaeMol mpoaykiuu X: F(X) = ax + b, roe a - cymma
U3JICPKEK nepsoli TPYIIBl Ha SIUHHILY TPOAYKIUH, D - W3IepKKH TPOU3BOJICTBRA,
HE 3aBUCSIIME 0T o0beMa BhIycKa (6mopas rpynna). K nepeoii rpymnie uzaepxex
OTHOCSITCSI PAacXOJbl, 3aBHCSIIHME OT OO0beMa BBITYyCKa MPOIYKIIUH, HAIpHUMeED,
CTOMMOCTh CBHIpbs, OIulata padounM U T. 1. Ko eémopoii rpynme OTHOCUTCS
aMOpTH3aIUsl 3JIaHus, ero oromieHue u T. 1. CpeaHuwe WU3IACPKKUA, WIH
ceOecronMocTh mponaykiuu, f(X) B arom ciaygae wmmeer Buaf(x) = F(X)/x =
(ax+b)/x=a + b/x.

3agauya 1. @OuKCHUpPOBaHHBIE HU3JIEPKKUA COCTaBISIOT @ ThiC. py0. B MecHll,
NIepEMEHHbBIC U3IEPKKU —D pyO., BeIpyuka — C py0. 3a €IMHUILYy TPOIYKIIHH.
CocTtaBuTh ()YyHKLIHIO 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 3amau 1o BhIciiedt maremaruke. Ctp. 266
3amada 18.1.
3amaya 2. 3akOHBI CIIpoca M MPEMIOKEHHS] HA HEKOTOPBIM TOBAp ONPEIEISIOTCS
ypaBHeHHUsIMH P=axX+b u g=cx+d.
A) HaiiTu TOYKYy pPBIHOYHOIO PAaBHOBECHS M MOCTpoUTh rpaduk. Halitu Touky
paBHOBECHS 1OCJIE BBEAEHUS HAJIOra, paBHOIO 3.
B) Haiitu yBenndeHue 11eHpl 1 YMEHBIIICHHE PABHOBECHOT'O 00beMa MPOIaK.

BaApHAHT | a 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




. (2x+5)X
B) lim :
o\ 2X+4

sin5x

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 maremaruke. Ctp. 268
3amaya 18.2.
3agaua 3.
B 3agadax HailTH yka3zaHHbIE MPEJIEIbI.
2 _ 3 _
1. 2) lim X +3X 10; 6) i 5x 23x+13;
x>2 X=2 x>® 24 3X° +4X
_ 2
2. a)  limI=: 5 imXEAES. g
x—9 X—9 x—o  3X° +1
2 _ _ 3 _ 4
3 2) l X“ —5X 15’ 6) Iim142X 23x :
x5 X-=5 x>0 X" 44X 45
f— —_— 2_
4, a) NimMEXVITX g g X 3T
x>0 3X e 5 -2
2 _ 4 —
5. a) ImS X0 gy i X T
x>2 X —3X+2 x> —3X" 4+ 2X° — X
_ x+1-2 3x® —x* -1
6. a lim———: 0 lim———;
) 3 x* -9 ) xom QX% —2
2 _ 3 9y
7. @) IimETT g g X 2L
-t x-1 x>0 X°4+3X+5
- fx-1 - 2x3—x+3
8. a lim——: 0 lim—————;
) x—>1 X2 -1 ) X—>00 X3 +1
2 3 _
9. a) X685y gim X
x>2 X* —8x+12 x>0 2X° 4+ X
. 6—X . 4x* -2
10. a lim——— 0 lim—m—;
) 6 3_[x+3 ) x= 12X% —9X + 2

11.

14,

17.

20.

lim

x—0 tgx

B) Iim( 3 ) .
x>\ 3x -1
19X

B) Iim(3+zxj :
x>\ 242X

B)  lim2>NX
x-0 c0s2X —1

B) Iim(4x+6j .
xoe| 4X+5

B) lim tgx—sinx.
x—0 2Xx

B) Iim(x—_;j :
X—0 X_

B lim 33X
x-0 SiN4x

3ananme 4. J{na xaxxaoil W3 3a1aHHBIX (DYHKIUHA HAMTH TOYKHU pas3pbiBa U
UCCJIEN0BATh UX XAPAKTEP.

X+2

X+5

1
2—

>

Aax
X+5"
X+3

x—4"

12. y=
15. y=
18. y=

X, npu x<0

1 . 13.
—,npu x>0

X

X*, npu xSl. 16.
X+1, npu x>1

—2x, npu x<-1
o .10,
x“+1 npu x>-1

1
Y= s
_4Ax
YTy

1
y =21,



NPAKTUYECKOE 3AJJAHUE Ne3. MATEMATUUYECKUI AHAJINA3

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

1. a) y=x*-Inx; 0) y = arctge”.
37, o
2. a) Y 0) y =sin“tgx .
3. a) y=(X+1)-cosx; 6)  y=In(l+sin’x).
3C0s X
4_ :—; 6 :4arctg3x ]
2) 2x+1 ) y
5. a)  y=xt-1gx; 6)  y=arccos(2e -1).
6. a) yzlog—fx; 0) y=cos|n(2x—x2).
5
7. a) y=sinx-Inx; 0) y =X resx,
6 .
8. = ; 0 = 1-x%).
a) e ) y=lInarcsin(1-x)
9. a) y=e'(x+1); 6) y:|n(1+&).

10. a) y= arcsin X : 6)

X2

3amaya 2. 3akOHBI CIIpOCa U NMPEMIOKEHHS] HA HEKOTOPBIM TOBApP ONPEIEISIOTCS
ypaBHeHHUsIMH P=axX+b u g=cx+d.
Haiitu BennuuHy Hajora t, mpu KOTOPOH JOXOJ rocy1apcTBa OyeT MaKCHUMAJIEH.

y =sin®(4x° +1).

BapHAHT |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 3amad 1o BeIciieit maremaruke. Ctp. 279
3amada 18.36.

3apayva 3. Jlana pynknus z = f(x;y). TpeOyercs HaiTn

A) rpaaueHT

B) mnpousBogHyro GyHKuMH z=f(x;y) B Touke A, 10 HAIpPaBICHHIO
BekTopal (1; —1).

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

2.z=3x2—yx+x+7y, 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=x2+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% — y? + 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> — 5y + xy + 2y?; A(1;2),B(0,97; 2,03).

3apaua 4. Jlna ¢yHkumu z = f(x;y)u3 3agaHusd 3 HalUTH IPOU3BOJHYIO
dyHkumu B TOuKe A, M0 HanpasneHuto BekTopal (L —1) ¥ rpajKeHT B TOUKE Ag
3apaua S. (IlonyueHue QyHKIIMM HA OCHOBAHUU SKCIIEPUMEHTAIIbHBIX JAaHHBIX 110
METO]Ty HANMEHBIITNX KBaJIPATOB)

[IpuObulr TpeanpusTUs 3a HEKOTOPBIM NEPUOa ACSATEIBHOCTH IO Tojam
IpuBeJIcHA HIDKE. TpedyeTcs: a) COCTaBUTh JIMHEHHYIO 3aBUCMMOCTb ITPUOBLIN 110
rojam AeSTeIbHOCTH IPEAIPUITHS; D) onpeneanTh 0KUIaeMYI0 IPHOBLUIH IS 6-T0
roja A€ATEIbHOCTH.

Xi 1 2 3 4 5

Yi Y, Y, Y Y, Ys
1.

X 1

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

X 1

y 4,5 55 4,0 2,0 2,5
3.

X 1

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

X 1

y 4,9 5,9 4.4 2,4 2,9
5.

X 1

y 51 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 5,2 6,2 4,7 2,7 3,2
8.

| X 1




ly |55 16,5 5,0 13,0 135 |

9.
X 1 2 3 4 5
y 5,7 6,7 5,2 3,2 3,7

10.
X 1 2 3 4 5
y 59 6,9 5,4 3,4 3,9

Pewenue.

[lycTh naHbl 3Ha4YE€HHUS ONBITHBIX JAHHBIX.
X -1 0 1 2 3 4
y 0 2 3 3,5 3 4,5

1o 3aganHOM TabiKile MOCTPOUM TOUYEHHBIA rpapuK QPYHKIUU.

y

4

v

1 crtoco6. Cormacao MHK,

ITo naHHBIM TaONMUILIBI HAWIEM 3HAYCHUS TApaMETPOB Kk U b
byHKIMH TPUOTMKEHUS y = kx+b, JJIT 4€ro BOCIOIb3yeMCS

HOpPMAaJbHOM CHCTEMOM BU/IA:
kzn:xf + bzn:xi =) %Y,

i=1 i=1 i=1
kzn: X, +bn= Zn: Yi

i=1 i=1

CocTaBUM BCIIOMOTATEIbHYIO TAOJIHILY.

No | x Y, X? XY, kx +b kx +b -y, (kx +b—y,)?
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 35 |4 7 3,03 -0,47 0,2209

5 3 3 9 9 3,77 0,77 0,5929

6 4 45 |16 |18 4,51 0,01 0,001




> 19 16 |31 |37 2,1766

N3 cymm cTOnOIOB npH X, , Y, X, XY, COCTaBisieM KOd(PPUIIMEHTHI CUCTEMBI:
31k +9b =37
{9k +6b=16
W3 penienust cucteMbl HAX0IUM UCKOMBIE rapaMeTpsl : k =0,74 u b =1,55.
[ToncraBuM 3HaYeHHs HAWACHHBIX MapamMeTpoB B GOpMyiy MNpUOIKaroei
GyHKIMH y = kx+b . FIckoMoe ypaBHEHHUE y =0,74x+1,55.
[Toctpoum rpaduk noaydyeHHOW GQYHKIHMH y =0,74x+1,55.

YacTp TaHHBIX TOYEK HAXOAMUTCS MOJ MPSAMOW, JApyras 4yacTb — HaJ Hel. Cymma
KBaJIpaTOB OTKJIOHEHHUsI OPAUHATHI IPSAMOU OT OPAUHATHI JAHHOW TOYKU paBHA &2 =

6
> (kx +b-y;)?=2,1766. Cpennee  KBagpaTHM4YEeCKOE  OTKJIOHEHHE, KOTOpOE
i=1

5% 21766
6 6
3anava 6 (IlpunoxkeHus1 HeonpeaeJeHHOT0 HHTErpPaJa)

B 3aBucumoctH OT KOHKpeTHOro cmbiciaa ¢yukiuu f(X) (usuaeckoro,
IE€OMETPHUUCCKOT0, HDKOHOMHUYECKOT0) TpH HHTECIPUPOBAHMHM MBI MOJydaeM
BBIPQKCHUE JJII COOTBETCTBYIOIETO 3aKOHA, OINMMCHIBAIOUICTO JAaHHBIA OOBEKT.
XapaKkTepUCTUKNA SKOHOMHUYECKUX 3aKOHOMEPHOCTEH MOKHO BOCCTAHOBUTH, €CIIH
U3BECTHA CKOPOCTh (MHTEHCUBHOCTb, IMJIOTHOCTH) WJIM TEMIT pocTa (OTHOCUTEIbHAS
CKOPOCTh) HEKOTOPOTO0 SKOHOMHYECKOTO Ipoliecca. 3Has IpeieibHbIe H3IEPKKH
npou3BojcTBa )' = f(X) , MOKHO HAWTH U3EPIKKH MTPOU3BOJICTBA
y(x)=If(x)dx+C (3aech X — 06BEM OXHOPOAHOI IPOLYKIIHH).
3unas ckopocts )'(1)=f(t) (mmm  temmn y'(t)/y(t) u3MEHEHUsT TPOUZBOAUTEIHHOCTH
TpyZa), MOXKHO HaifTH mpon3BoanTeIsHOCTE Tpyaa Y(t) = | f(t)dt + C
Bapuanut 1. Cuwuras, 4YTO MPOU3BOAMTEIBHOCTh TPYyAa HMMEET TEHICHIIMIO
CKOPOCTH POCTa, HANTH 3aKOH M3MEHEHHS TPOM3BOIUTEILHOCTH TPY/Ia, €CIIU TEMIT
ee pocra paseH f(t)=2t/(t>+1).

Bapuanr 2. CKOpoCTh H3MEHEHHs MPOM3BOAUTEIBHOCTH Tpyaa Y(t) 3amaercs
ypaBueHueM Y(t)=-4t+8. Haiitu 3aK0H W3MEHEHHSI TPOU3BOAUTEILHOCTH TPY/Ia.
Bapuant 3. Temn u3aMeHeHHs MPOU3BOIUTEIHLHOCTH TPY/Ia

pasen f(t)=(4t+1)/(3t+7). HaiiTi 3ak0H M3MEHEHHUs POU3BOIUTEILHOCTH TPY/A,
€CITH M3BECTHO, 4YTO TpH =0 nIpoM3BOAUTENILHOCTD COCTaBIsLIA 3 Y. €.

NPUXOIUTCSA HA OJHY TOUKY: &- = 0,6.


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

Bapuanr 4. Temn U3MCHCHUS MPOM3BOIUTEIILHOCTH Tpyaa
pasen f(t)=t/(t>+0.04). HaiiT 3aKOH N3MEHEHMS TIPOM3BOAUTENLHOCTH TPYAa, €CIIH
U3BECTHO, 4TO TIpH t=0 MPON3BOIUTEIILHOCTh COCTABIISLIA 2 Y. €.

Bapuant 5. [IlpemenbHble  WM3IEpPKKH  Ipou3BojCTBa f(X) ompemenstores
ypasHenueM f(x)=a+bx?, Tmex- o00beM BbIIycKkaeMoil mpoxykuuu. Haiitu
3aBHCHMOCTH H3JICPKEK IPOU3BOCTBA OT X.

Bapuanr 6. [IpeaensHbie M3IEepKKH (pacxojl) Ha MEPEBO3KY TOBapa 3aBHCSAT OT
paccrosiaus x: f(X)=6x+4. Omnpenenuts 3aBUCHMOCTH PAcxXxOJOB Ha MEPEBO3KY
TOBapa OT PACCTOSHHS ITPH YCIOBHH, 4TO MpH x=0 pacxoibl coCTaBisIOT 1 y. e.
Bapuant 7. Ilpenenvhas 1nena f(X) Ha ToBap sBisercs (yHKIMEH copocax u
3amaercsa popmymnoii f(X)=a - bx, (¢>0, b>0). OnpeaenuTh 3aBUCUMOCTh IICHBI OT
crpoca IpHu YCIOBUH, YTO TIpU 0TCyTCTBUU cripoca (x=0) nena pasHa Cop yci. e.
Bapuants8. Temmn U3MEHEHUS IPOU3BOIUTEILHOCTH Tpyaa
paseH f(t)=(t+1)/(t+5). Haiiti 3aK0H H3MEHEHHMSI IPOM3BOIUTEILHOCTH TPy, SCIIH
W3BECTHO, 4TO TIpH 1=0 mpOon3BOAUTETHLHOCTE COCcTaBsIa 1 y. €.

Bapuanr 9. Ilpenensublie m3gepxkku npoussoacTsa f(X)=5+3x2, rge x — o0beM
BBIITYCKAeMOM MPOAYyKIMU. HallTh 3aBUCUMOCTB U3IEPKEK MPOU3BOJICTBA OT X.
Bapuant 10. [IpexensHbie u3nepkku (pacxoi) Ha MEPEBO3KY TOBapa 3aBHUCIT OT
paccrostaus x: f(X)=8x+1. OmnpenenuTs 3aBUCHMOCTH PACXOJ0B Ha IIEPEBO3KH
TOBapa OT PaCCTOSHUS IIPH YCIOBUH, 4TO MPH X=0 pacXo bl COCTABIIAIOT 2 Y. €.

3agaua 7. (mpus10KeHUS ONPEEICHHOTO NHTErpasia)
3akoOHBl CIpoca MW NPEIJIOKEHHUS Ha HEKOTOPBIM TOBap  OMNPEIESIOTCS
ypaBHeHHsIMH P=ax+b u q=cx+d.
HaiiTu BeIUTphIII moTpeOuTesNell U MoCTaBIIMKOB TOBApA.

BapHAHT |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 2/3 713

Pewenue. B.M.EpmakoB COopuuk 3amad no Beiciieit maremaruke. Ctp. 290
3agaya 18.81.
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10 AU CHUIIIINHC «BpIc1I1as MaTemaTuka»

Makcumanbhbiid 6amt — 10
1 cemectp
1 yacTep. JIuneiinas ajareopa.

No Coneprxanue Bompoca BapuanTel oTBeTa
11/T1
Karteropusi 1. Marpuusl n onpeaeanrtean, CJIAY
1 | BeIIOIHUTE JEHCTBHE: 00 0
0 1|12 4
4 2. (20)
3.(0 4 16)
0
4.1 4
16
2 | BemomHuTh AelicTBue: 1.(2 5 2)
N’ 2.15
0| = 3
9
457)-\ ;
3.
4. He cymiecTByeT oTBeTa
3 | Haiftu anreOpanyeckoe momoiHeHue Ai4, ecinm m3BectHa | 1. 46
MaTpuua: 2.-46
1 2 3 -1 3.-6
2 -3 4 1 4.6
0 6 5 -3
2 4 6 1
» . 10 3 2
4 | Haiitn 06paTH_31110 MaTpuLy: 1% % %
2 1 -1 2 5 14
23 23 23
3 -2 4| = 217
23 23 23
3 2 1 10 03 2
2. 23 23 23
2 51
23 23 23
217
23 23 23
3. HE CyIIECTBYET
0 3 2
41 = =
9 5 1
23 23 23
2 17
23 23 23
5 | BeruucnuTh onpenennTens: 1.0
2.213




2 -1 2 3
1 -1 3 -
3 1 1 3|

4 2 -1 2

3.-106
4.87

Kareropus 2. CucteMbl JIMHEHHBIX anreOpandyeckux ypaBHEHUN

Haiitu pemienue cuctemsbl JIMHEHHBIX ypaBHeHHN: X+2Y- | 1. Pemenue otcyTcTByeT
z=6 2.x=1, y=-2, z=3
X-y+3z=4 3. x=1,y=3,2=2
2X-3y+2z=2 4, x=3,y=2,2=1
OO0beMBI  MPOMEKYTOYHOM TPOAYKIIMM B JIMHCHHOU 76
cratuueckoil ~ mojenu  JleoHTbeBa  IpeacTaBIEHBI
6 8 10 93
[11 9 7 1 k1]3;,
MaTpHLeiH 1098 a4 obbems BanoBbix BBIITYCKOB — 113
(100 03
1201
140 76
BEKTOPOM Torma o00BEMBI KOHEYHOTO TPOAYKTA | 2.
OyyT IPEACTABIEHEI BEKTOPOM ... " 730
94
3 x] 15 )
115)
o4
4.mT3;
OO0beMbl MPOMEXKYTOUHOW MNPOAYKIMH B JUHEHHOH | 1.
cTaTuueckoil ~ mojenun  JIleoHTbeBa  INpenCTaBICHBI ’“[33[35 0,06 0.0 8"
6 12 24 4=|012 012 002
1224 6| kﬂ:ﬂﬁ 0,03 l!fJ:EJiIJJ
(6 6 12 5
MaTpuLen a 00BEMBI BANOBBIX | <
100 006 012 0,24)
200 | A=1006 012 0,03
l\LEJ:EJE 0,02 l]:!]ilj
BBIIYCKOB ~ —  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 HEOIpeIeICHHON
2. HECOBMECTHOM U
HEOIpeIeTICHHON
3. COBMECTHOM U
onpeaeIeHHON
4. HECOBMECTHOM U
OnpeaeIeHHON
JlaHbl (PYHKIMN TIPEJUIOKESHAS ° 0.3p+21 1. 16
+C
= 2. 15
cipoca Y7 ,rne p— uena rosapa. Eciu
PaBHOBECHBIN 00BEM CIIPOCA-TIPEIIIOKEHUS PaBEH 3,6 , TO 3. 98
3HAYEHUE MapameTpa C PaBHoO ... 4.12.4
_p+10 1.2
Janbl GyHKIMH cripoca pP+2 y 4
s=15p P —
MIPEII0KEHUS ,Te © —1eHa ToBapa. Torna 3
paBHOBECHAs 1I€Ha CIpOca-TMPEATOKEHUS PaBHa ... 2.
10
3.
4. 3
= 5
Jana pyHKINS NpeAIoKeHUs §=2p+3.73 , Tae pP_ g = 4p+21
1eHa ToBapa. Eciiu paBHOBECHBIH 00beM cIipoca- 1 p+25
OpeaIOKEHUS paBCH 6,75 , TO QyHKIIHS 5 q= pE +4.5
crpoca 9= @"{P] MOKET UMETH BUJI ... g 3p+21
3 p+2
4 9= 3.75p+2
PaBHOBECHBII 00BEM CITPOCA-TIPEITIOKEHHS paBeH 5 ,a 1.9+ 05p+3.5 .
paBHOBECHAs IIeHa CIIpOca-TPeIOKESHUS pPaBHA 3 Torma s = p+13
(GbyHKIMM cripoca 9= t}’[\}? ) )51 p+1
_ 2.g=ﬂ:5p+3:5;

MMpCATOXKCHUA (p] MOTYT UMETh BUJ ...

s=3p+5




5=
397 5-3p ; p+1
_p+17
4 p+1
5=05p+35
Kareropus 3.. BektopHas anredpa
Haiitu opt Bektopa 52(3,0,— 4). 1.5
2. (3,0,-4)
3. (_ 3 ,o,ﬂj
5 5
(et
57 5
CkansipHOoe Mpou3BeICHNE BEKTOPOB 1.0
a=(1,-1,2) un 52(2,3—1) paBHO 2.-3
3.1
4.8
Bexroppr 2@:2k:-1 L) pepnenukynspb, 1.-2
ecim k PaBHO... 2.-4
3.2
4.4
Ckansiproe npousBeneHue BektopoB a = {-2;-1;1;2;0} u | 1. -2
b={0;1;1;1;2},3aganHbIX B OpTOHOpPMHUPOBaHHOM Oa3uce, | 2.0
paBHoO... 3.3
4.2
Haiitn yron mexny BekTopamu 1"
a=(1,2) ub=(-21). 2
2. 0°
3 3
2
4.
HaiiTi yron Mexny Bektopamn 2=(2.-3,1) u 0=(3,1,-3) 1. g
2. 0°
3n
3. 2
4, m
. a— 1.15
Haiitu momyne BekTopa ¢ =(4,-3,12) 5 13
3.11
4.12
Haittu nmumy Bextopa AB | ecim A(2,0,3) u B(3, -2, 5). ; :(31"2’2)
3.5
4. (3,-2,5)

Ha mnockoctn nmaner 2 Bektopa p={2; -3} u q={1; 2}.




Pasnoxenue Bekropa a={9; 4} 1o 6asucy P, 9 umeer sug | 2. P
3. 2p—-59
5. P—Q
Karteropusi 4. AHajiuTn4yecKasi reoMeTpusi
Haiitu ypaBHeHue mpsiMoii, nmpoxoasmiei uepe3 mannyroo | 1. 3x +4y—11=0
touky M (1,2) mNepHeHAUKYIAPHO JaHHOMY BekTopy | 2.-3x +4y—11=0
n =(3; 4). 3.3x—4y-11=0
4.3x+4y+11=0
Haiitu ypaBHeHue mpsMoil, mpoxonsmeid uepe3 aannywoo | 1.2x+3y+4=0
touky M (1,-2) mapamiensHo naHHOMy Bektopy S = (-3; | 2.2X+3y-8=0
2). 3.-2x+3y+4=0
4,2x—3y+4=0
Haiitu ypaBHeHue mpsiMoii, npoxomsmeir depe3 nBe [ 1.x+y+1=0
nannbie Touku M1 (0, 1) u M> (-1, 2). 2.Xx-y+1=0
3.-Xx+y+1=0
4.x+y-1=0
Haiiti KoOpauHATHI HAMpaBJsONIero Bekropa mpsamoit X + | 1. (-1;0)
y+1=0. 2. (0;-1)
3.(-1;1)
4.(1;1)
Haiit xoopauHaThl HOpMaJIbHOTO BekTopa mpsimoit 3x — | 1. (3;4)
4y —-11=0. 2. (3;-4)
3.(3;11)
4. (3;-11)
Haiitn ypaBHeHME mNpsAMOH, NPOXOIAIIEH Yepe3 TOUKY 1 2/3+4
M (42) oz yrmom ¢ = 30° x ocu abermce Ox. L. ﬁ X=y+ T =0
2. 1 X+Yy+ & =0
J3 J3
3. L X—Yy+ 2\/5—_4 =0
J3 J3
4, — R + @ =0
J3 J3
Haiitu ypaBHeHuWe mpsiMoii, mpoxomsmiei depe3 nanHyro | 1. 3x +4y—12=0
Touky M (2, -3) neprneHAuKyYISIpHO JAHHOMY BEKTOPY 2.-3x+4y-6=0
n =(3; 4). 3.3x—4y-12=0
4.3x+4y+6=0
Haiitn ypaBHeHuWe mpsiMoii, mpoxomsmiel depe3 manHywo | 1.2x+3y +4 =0
touky M (2,-1) mapaienbHO JTaHHOMY BEKTOPY s = (-3;|2.2x+3y-1=0
2). 3.-2x+3y+4=0
4.2x-3y+1=0
HaiiTi TOUKy pIHOYHOTO PAaBHOBECHS, €CIIN 3aKOHBI 1. qo =20, po =125
CIpoca U MpeAsioKEeHUs: UMEIOT BU: 2. (o =15, po =200
3. qo =10, po =205

p:250—q2,p:%q+20

4.q0 =15, po =225
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Haiiti TouKkypbIHOYHOTI80 paBHOBECHS, €CJIU 3aKOHBI

CIipoca n nNpeaJIOKECHNA UMCIOT BHU/:

p=240—0°,p=q°+2q+20

1.9o =30, po =150
2.0o =20, po =140
3.00 =10, po =140
4.0 =10, po =150

Kareropus S. IlocienoBareibHOCTH U (PYHKIUU

1 | OOwuii 4wieH ™oCaeq0BaTEIbHOCTH a = n
2 3 4 1 noognl
1l —,—,—,... uMeer BuL...
3'9'2 L
n T An+l
2. 3
na N
aﬂ = (_1) ' 3n+1
. N
4 an = (_l) 3n—1
1 | OOGmmii yneH mnocCiIen0BaTeIbHOCTH 1
111 a =
1= = = WMEET BUL... n n-1
3'9'27 L 3
1
2l an - 3n+1
1
_ n+l
3 an - (_l) W
1
4 an = (_1)n 3n_1
3 | Ecmu ¢popmyna n-ro unena yucnooit | 1.1
ociaeqoBaTeIbHOCTH  uMeeT  Bux | 2. 3/5
n+7 3.11/21
X, = , TO X4 paBHO... 4. 1/4
"Th2_5 /
4 | Obnactb onpeneneHus 1. (-1;00)
. i 2. (0;00)
bymkmn  2—F ecth i g:":é;zol)‘.“’ (25 )
5 | Obnactp OTPE/IENEHHs | (—or; —1iwsil +oo)
bynkmm = =2 eem 2 L+
3 (0 +mx)
4 (o)
6 v="Tsmdx 1. 4n
Hdns  dyHKkumu - epHoOL
pasert 2.8m




4. 7/2

y= w2 a1+ vy 1. HeueTHOM

(DYHKI_II/IH * SABJISICTCA

2. COACPKUT HEUETHYIO CTETICHb

3. YeTHOM
4. iy YeTHOH, HU HEYETHOM

Hansl HaOopel Omar motpedurens | [.Bu G

4(40:30) B(10;100)

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

Karteropus 6. Teopus npenesio

2
Haiitu npenen lim w 1.2
x>0 X“+2x+2 2, 1
3.3
4,05
Haiitu ipenen [j x* =2 L0
P le_r)r; X2 —4AxX + 4 2.2
3. 00
4, -4
o o AX=1-4/9—x 1.2
Haittu npenen |X|Ln5 T 2.05
3. 00
4.9
y oxi=27 1.0
Haiitu npenen lim——— 23
x->3 X° +3Xx—18 '
3.4
4, ©
["opusoHTanRHOM acHMITOTOMN Tpaduka l.x=3
_ 6—2x 2 = 2
GYHKIUU Y = 35, BIeTCs -y :
npsiMasi, onpesieliieMasl ypaBHCHUEM. . . 3.x = >
4.y=1
Haiitu npenen dyHkumu: 1.2;
lim Yx +2x 1 2. o0;
X—00 \/;4-3 3. 1’
4. 0.

Kateropusi 7. HenpepbIBHOCTH (DYHKIIUH




J1st ApoOHO-panoOHANBHON (PYHKIMH 1. x=
X2 +x—2 2.x=1
Y = ——~——— TO4YKaMHu pa3pbiBa 3. %=3
X2 —3x 4. x=-4
SIBJISIIOTCSL. ..
st npoOHO-parmoHaIbHON (DYHKITH 1. x=-0.5
X2 _4 2. Xf2
Y = ———— TOYKaMH pa3phiBa ABIAOTCA... | 3 X=0
2x% + X 3. x=-2
X —4 1.x=4
Toukamu paspeiBa QyHKIHH Y =—"" | 2 x=-5
X(x=5) 3.x=0
SIBIISTFOTCSI TOYKH. . . 4. x=5
X+3 1. x=0
Toukamu pa3peiBa GyHKIMH Y = ———— 2. x=-1
X(x+1) 3 w=1
SIBJISIFOTCS] TOUKH. .. 4. x=-3
¥ YcTaHOBUTH
/_\ COOTBETCTBUE  MEXIY
S G — rpadukoM (QyHKIHH U
2 XapaKTepOM TOYKHU X=a.
//\ a)TOYKa yCTPAHUMOTO
I ~ paspbiBa
ol 0)Touka pa3pbiBa 1-ro
) pona
/\ N B)TOYKA MaKCUMyMa
! ’ "' I)TOYKa pa3phiBa 2-

romnopsaka

5 ’/<L J1)TOYKA HENPEPHIBHOCTH

Uucno Ttodek paspbiBa (YHKIMHM 33JaHHON Ha
oTpeske [a; b],r‘pa(bnx KOTOpOH HMeeT BH

PaBHO. ..

Yucno Touek pa3pbiBa QYHKIUH, 3aJaHHON Ha
oTpeske [a; b], rpaduK KOTOPOif MMeeT BUI

1

PaBHO. ..




VYcTaHOBUTE COOTBETCTBHE MEXAy (QyHKIMeH u | la
€€ TOYKOM pa3pbiBa 46
1 1 3¢
1.y= |_ 2. Y= — . Je
nx X+ x+1
1
y= 2— 4, y=1- 2%
X“ +2x+1
a)l 0)0 c¢)-1d)-2e) I
Ecnu rpaduxy Gpynkumn Yy = f(X) 1.2
COOTBETCTBYET YCJIOBUE 2.3
3. BECKOHEYHOCTH
y 4.-2
po—- 3
2
2
~————"| -
2

lim f(X)=2t0 3nauenme @
X—a

paBHoO...

TecToBBIE 3aJaHNUs 0 AUCLUIUIHHE «BLICIas MareMaTHKa)
2 yacTtb «MareMaTn4eCKrui aHaAIN3))

Kareropus 8. Texunka nudgepeHunpoBanus

Haiitu 1 5 | LX
pousBoamyio (1 s, >
(6 2 x j 2 X5_§X45
2
3. x 2 -2y
2
4 x—ys
5
Haiitn npou3BoaHyo | 1. X-8
(arccos»\/l—x—3ln\/1—x) 2. 1-x)"x7*® +%(1—x)
3. 70-%) 2x** +2(1-x)
4. 0501-x)*°x "+ > (1-x)*
. Haiitu nmpou3sBoaHyro 1.




!

( X _x-sin 2x)

—3%*.sinx-In3—sin2x — 2Xx - cOS2X

2.

—3%2% . cosx - IN3—cosx — X -sin2x

3.

3% .sinx +sin2x — 2- cos2x
4,

—3%*.sinx —sin2x

. Haiitu npoun3BoaHyt0 e X 12V
' 1. —e Inx——-= In2
(e‘x-lnx+2&) X 44x
2. —e "+ e’ + 2
. < X
—X Jx
3. —e” Anx+ 2 +12 In2
X 2 4x
4, —e™ e +£2&
' NI
3nauenue  mpousBogHOM  ¢yHkiuu | 1. -1
2.1
T
y:ecosx B TOYKE X =-— paBHO... | 3.0
4. ¢71

KaTeroplm 9. Hp0n330)1m,1e BBICHIUX MMOPAIKOB

[TpousBogHas BTOPOTO opsiAKa 8
¢dyukuuu y=In 8X umeer Bu... 1 ;
) 1
8x°
3 1
X2
4 1
X2
3HayeHue NPOU3BOTHON BTOPOTO 1.112
nopsiaka GpyHKIHH 2.16
—(1_2v\4 2 3.12
y=(1-3x)" +2x 4108
B TOuke X=0 paBHO...
[TpousBogHas BTOPOTO opsiAKa
dynxuun Y = IN(3X) umeer Bu. .. 1—-
5 1
' 2




3. —
X2
1
4, ———
3X
9 | 3HaueHue MPOU3BOJHON TPETHETO 1.0
nopsaka Gynkmun Y = e?X 13 2.8
B Touke X=0 paBHO 3.4
4.1
10 | 3nayeHue NPOU3BOTHON TMOPSIKA 1.0
Gyskunn Y = COSX 2. He CyIIeCTBYyeT
B Touke X=0 paBHO 3.-1
4.1
11 | 3HayeHue NPOU3BOIHOMN TPETHETO 1.0
nopsaka GyHKIUHK y = sin x 2. HE CYIIECTBYET
B Touke X=0 paBHO 3.-1
4.1
Karteropus 10. IlpusioxkeHusi npon3BOIHOM
1 | YrnoBoii kodddunmeHT kacarenpHoi K | 1. -3
rpaduky GyHkimu y = X> +X—3 2.1
3.2
ouke X, =0 paseH...
B TOUKE X, paBeH 40
2 | YpaBHeHHMe KacaTenpHOW K Tpaduky |1l. y=-9x—-7
dynkuun  y=x"-3x+2 B TOuke | 2. y=—9
X, = —3UMeeT BUT ... 3. y=-9x+7
4. y=9x-27
3 | YpaBHeHue HOIZMEL]'II/I K rpapuky 1 y=-— 1 45
pyskuun Y =X" —3X+4 B Touxe 3
(3;4) umeer BUT ... 2 y=£X+3
3
3. y=3x-5
4, y=-3x+13
4 | IlpsmonuHeiiHoe  nBwkeHue 3amaHo | 1. 45
sakorom S(t) =18t +9t* —t°. Haiitu g g
MaKCUMAaJIbHYIO CKOPOCTb. 460
5 X —Sin x 1
Haiitu npemen 1M 3 L 4
p x—0 X !
1
WCIIONB3ys mpaBmiio Jlomurans 2. 3
3.1
6




4.0

6 i e +e> |1

i m-—.—- 3
Haiitu npenen xow X —3 )1

HCIIONB3Ys Ipasuiio Jlonurans 3
4.0

7 tg 3x 1.0

Haiitu npeznen fim ——=2— , | 2. ©

xX—>0 4 X 3

HCIIOJIB3Ys TpaBwiio Jlonurans 3. 3
4.15

8 Yrnoson KoadPUUMEHT KacaTesibHOM, 1.2

npoBeaeHHON K rpaduKy GyHKLMM 2.-7
y=2X—63X B Touke X = 0,pasen ... 31
4. 2— y
e

9 3aKoH JABWKEHUS MaTepHaibHOM Toukn | 1. 25
umeer Bug X(1) =2 +17t + 3t2, e é 33
X(t) - KOOpAMHATa TOYKH B MOMEHT 4.20
BpeMmeHH t. Toraa yckopeHrue TOUKH IpH
t =1 pasno...

10 | 3aBUCHMOCTH MEXAY CEOECTOMMOCTHIO 1.15
npoaykiuu C u o0bemMom 2.6
npousBojicTBa Q BeIpakaercs 3.-4,04

C=40-b- 4ode
KaKk Q . Koappunment
AIACTUIHOCTH CEOECTOMMOCTH TIPH
o0beme
IPOU3BOCTBA 2=10 paBeH 0.6
Torna 3HaueHune napamerpa b pPaBHO ...

11 | 3aBUCHMOCTH MEXAY CEOECTOMMOCTHIO 1.4,8
nponykuuu C 1 06beMoM 2-12
npon3BojicTBa Q BeIpaXkaeTcst 21{ ?244
Kak ¢=30-0.2-0 . Torma
K02 (HUIIUEHT STaCTHYHOCTD
cebecTOMMOCTH Tpu 00BEME

Q=6
MTPOU3BOJICTBA paBeH ...

12 I.x=0,y=50

OyHKIMS TOJIE3HOCTH MOTPEOUTENS 2.x=10,y=25
. 3.x=12,y=20
umeet Bug U = / XY 4.x=25,y=25

Ilena Ha Garo x paBHa 10, Ha 6yaro y




paBHa 4, noxox notpedutens pase 200.
Torna ontumanbHbIA HAOOp OJiar
noTpeOuTesNss UMEET BUI. ..

Kareropusi 11. Uccaenosanune GpyHkuu

U 110 IPOU3BOHOMI

1 | Haiftu nHaumeHnpiee 3nadeHue Gyakmuu | 1.- 8
f(x) = x - 12x + 1 ma otpeske [0,2]: 2.3
3.1
4.-15
2 | 3HaueHue ¢bynkiuu | 1. -6
y=X'—6x’+6x—28 touxke | 2- 0
neperuda paBHo ... 2 _22
3 | Haiittu  mpomexytku  Bospactanus | 1. (—oo; 0) U (1; +0)
byHKIIIN y=%X3—%X2+6. 2.(0;1)
3.(2;3)
4, (—o0;2) U (3;+)
4 | Haiitu naubonpiee 3HaueHus Gynkuuu | 1. 13
y=X*—2x* +5 na orpeske [— 2;2]. g (5)
4.2
5 | Haiitn NPOMEKYTKH  BOTHYTOCTH | 1. (—00; 1)
dynxumn Y = X° +3X° +24x 8. 2. (1; +0)
3.(2;4)
4.(0;1)
6 | Eciu Ha otpeske [1; 2] BeimonHseTcst 1. ssByIsieTcs yObIBaroOIIeH
PaBEHCTBO 2. SIBJISICTCSL BO3pACTAOIIEH
f'(x) = —3x + 2, To Ha 9TOM OTpe3ke | 3. UMEET MUHUMYM
bynkuns f(x) ... 4. UMeeT MaKCUMyM
7 | Haumenwimee 3Hadenwe ¢GyHKIuu y = |1
e*" na otpeske [—2; 2] pasHo ...
8 | Haubonbimee 3HaueHwe GyHKnmuu y = | 6
6e*"~* Ha orpeske [—2; 2] pasHo ...
9 y=x"—2x*+% | 1. MOHOTOHHO BO3PACTaET;
OyHKIMSA -
) 2. IMEET MUHUMYM;
Ha unTepBaie (-2;0)
3. IMEET MAKCUMYM;
4. MOHOTOHHO yOBIBaET
10 | Haumbombmiee 3HaueHUE PYHKITHH 1.5
y(x) = —x? + 4x + 5 Ha oTpe3Ke 2.0
[0; 5]paBro 3.9
4.8
Kareropusi 12. YacTHble NpOU3BOAHBIE.
1 | YacTtHas nmpou3BoaHast HYHKIIUH \ 1.-2




Z=X"C0S2Y 1o nepemeHHoii Y B

Touke M (1; %j paBHa...

Pown
onrN o

JluausiMu ypoBHS PyHKITUN 1. [TapaGosr
z=3 /X — y2 SIBJISIFOTCSL. . . g gg{iff:ﬂm
4. Dnnuncel
_ 2 3
ECJ‘II/IU _COS(X y+z ),TO 1. _\/5/2
! 2.0
T\;I{?E){CHI//IS 0 Z B TOUKE 3. 1/2
;—1/2;0) paBHO...
P 4 212
5.1

Jana pyHKIHS IBYX EpEMEHHBIX

Z= \/; +Y Torma o0nacThb

OTIpeIeNIeHus 3TOH (QYHKIINU
n300pakeHa Ha PUCYHKE ...

1) 2)
1 y
""" o0t o
3)
y
0 x

JlaHbl KpUBBIE

Oespasimaus U(X’F) =U
Ulx.7)=U, —

MOJIE3HOCTH TOTPeOUTENs U HAOOPbI

6uar morpeGutenst 1, B | CuD:

A
Y
5 4 B
XY )=U,
D ~UX.Y)=U,
0 X
Tornma ...

LU(A)>T(C)
,U(C)>U(D)
L U(A)<T(C)

JlaHbl KpHBas
Oe3pasnuaus U(X.Y)=Uo GyHKIHHT
MIOJIE3HOCTH TOTpeOuTENs U HaOOPbI

6aar norpedutens 1, B u C.




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

A
¥
0 X;
Tornma ...
Jana GhyHKIMs . X+ D,S‘*\(’? —C
nonessocrn U~ X + 0.5Y . Torna 1
KpHBas 6e3pa3anums 3aJaeTcs 1+ T =C
YPaBHEHHEM ... 2 Y
2X
=C
3 T
4 0.5 Xy =cC

KaTeropuﬂ 13. HpOPIZSBOI[HﬂH 110 HAIIPpABJICHUIO M TPAAUECHT

I'paieHTOM CKalspHOTO Mo U = Xy?z? 1. 47 +12 ] — 24k
B Touke M(3;2;—1) siBisieTcst BEKTOp . - —
2.1+4]-2k
3.3 +4] -2k
4.3 +2] -k
Hampasnenue Harickopeiiiero 1. ]’
BO3paCTaHMsI CKAIIPHOTO TOJIS U = XyZ B ~
touke P(0;1;1) coBnamaer ¢ 2.k
HalpaBJICHHEM BEKTOpaA. .. 3. r
4. J+k

Ecnu rpaguent CKan;IpHoro nonst Z =
z(x,y) B TOUKe 3TO  BEKTOP

q—(2\/_+12+\/_)

nmpousBojgHas mons Z B Touke P B
HampaBlIEHUU  BEKTOpa =(— 2;1)

TO

paBHa...

Kareropus 14 . HeonpeneosneHHbli HHTET

aJl

MHoecTBO MepBOOOpa3HbIX (DYHKIUU

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

1 1
—cos8x+ —cos2x+C

1. 8 2

1 1
- —cos8x——cos2x+C
2. 8 2
3.




, 1
—sin8x——cos2x+C
g 3

e

. 1 .
—sm8x+—smn2x+C
2 o)

e

MHOXecTBO NEepBOOOPA3HBIX (YHKIUU

—arcsin x
+C

1. — &
jTE]: ! . —arcsin x
’ 2 arcsin x 2 € +C
1-x"e HMeeT arcsinx C
BU/I. 3.7 ¢ +
N LAY |~
HeomnpeneneHnprii Dinf + 35 )+ C
4 \
xdx L L
I—4 “ml+3xt )+
HHTET 2+3x ’
pai paBeH ...

— _ ! 5 +
3 o)

4,12
Kareropus 15. OnpeneneHHblil HHTErpail
Haiitu onpeneneHHbIi HHTErpain 1.8 5,10
_1[ x 1 dx ?;3 83
- — > 2 _ = -
o+/x +1 3 V3+ 3
3. 10,58
3 3
4. _8 5 10
3 3
Haiitu onpeneneHHbIi HHTErpal . J6
4 1 T Ton
| dx. 32
0016+ x2)V16 + x> , V2
- 32
5 V6
§ 32
5 V2
32
Haiitu 3HaueHue onpeaeeHHoro 1.0
erpana 1_ax 2.0,8
WHTET
0 2
V1+3x 32
3
4,9
Kareropus 16.. Ilnomaap miockoi o0r1actu
OmnpenencHHBIN uHTeTpa, | 1. 3
BBIP)XAIOUINH IUIOab TPEYroJbHUKA [ (Bx-15)dx

¢ BepmmHamu (0;0), (3;15), (0;15),
UMeeT BU/I. ..

0
3

2. j (15— 5x)dx
0




3
3. [(@5-2)dx
.5

3
4.[5xdx
0
BrerancnuTh miiomans Gurypsl, 1 64
OTpaHUYCHHOU JIMHUSIMH, 33JaHHBIMU Y
YpaBHCHHUSIMH 64
2 2. —
y=7-X 5
y=x>-1. 3 16
3
18
32
Berauciuts mimomans GUrypsi, 1.3/4
OTpaHUYCHHON JIMHUSIMH 2.3
y=4—x> 4 y=x —2X 3.4
4.9

VYpaBHeH#He cripoca Ha HEKOTOPBIi

100

TOBap UMeeT Bua: P = ———
x+15

Haiitu Bemrpsi notpedutenei, ecnu
PaBHOBECHOE KOJIMYECTBO TOBapa paBHO
10.

P

Py

YpaBHeHHE cripoca Ha HEKOTOPBI

TOBap uMmeeT Bux: J = 134 — X2

Haiitu BeMrphIl notpedurenei, eciau
paBHOBECHas 11eHa paBHa 70.

4

Po




Haiitu noTpeOUTENbCKUI H3MHUILIEK,
€CJIM 3aKOHBI CIIPOCa U MPEUI0KECHHUS
UMEIOT BUJ:

p:250—x2,p=%x+20

pﬁl

s
Po : (xg> Po)
0 a:.:., x

Haiitu moTpeOuTenbCcKuii M3IUIICK,
€CJIN 3aKOHBI CIIPOCca U MPEI0KEHUS
UMEIOT BUJI:

p=240-x*p=x"+2x+20

X
S
Po 0 (o, Po)
-\
o z::o x

Teopernyeckrie BONPOCHI

Kareropusi 16. JIuneiinas anreOpa

Marpuua — 37o0...

1. npsmoyronpHas Tabauna
qucen

2. olpeAeIUTEeNb

3. OTIUYHBIN OT HYJS MHHOP
4. HEeolpeAeNIsIeMoe TTOHSATHE

YnopsaoyeHHas COBOKYITHOCTb 3JIEMEHTOB,
Y KOTOPBIX HOMEp CTPOKH X HOMEP
cTos0Ia COBMAIa0T, HA3bIBAETCH. ..

1. m060YHOI JUAaroHaNIBIO
MaTpHIIbI

2. HEHyNIeBON MaTpuLEi

3. TVIaBHOM AUAroHaJIbIO
MaTpULIbI

4. n(MaroHaJbHON MaTpuULIeH

Ecnu B MaTpuile 94uCciIo CTPOK PAaBHO YUCITY
€€ CTOJIOIIOB, TO TaKasi MaTpHUIIa
Ha3bIBAETCS:

1. mpsiMOyTONBbHOU
2. KBaJipaTHOU
3. eIMHUYHOM

CoBokymHOCTE M X N neiicTBUTEIHHBIX
9HCell, PACTIONIOKEHHBIX B BUC
MPSMOYTOJIBHON TaOJHUIBI, TJIe M — YUCIIO
CTPOK, N — YHCIIO CTOJIOIIOB TaOJIHUIIBI,
Ha3bIBAETCS:

1. mpsAMOyTONBHOM MaTpULIeH
2. onpeAenuTenemM
3. KBaJIpaTHOW MaTpuIlei




5 | Ecnu B MaTpuiie Bce 2JIEMEHTHI I1aBHOU 1. HyneBoi
JIMarOHaIX PABHbI €JMHULIE, A BCE 2. nuaroHajJbHOU
OCTaJIbHBIE AJIEMEHThl — HYJIEBBIE, TO 3. eIUHUYHOU
Takas MaTpHIla Ha3bIBAETC:
6 | Ecnu B kBagpaTHOI MaTpHIIEe BCE €€ 1. nyneBoit
3JIEMEHTBI, CTOSALINE HUKE WU BBILIE 2.TpeyrojabHOH
[JIaBHOM IMaroHajy paBHbI HYJIIO, TO 3Ta 3.1MaroHaNbHOM
MaTpulia Ha3bIBaeTCA
7 | Ilopsimok MOXeT ObITh TOJBKO Y MaTpULlbl | 1.pAMOYToJIbHOM
CJIEYIOILEro BUJA: 2.KBaJpaTHOU
3.MaTpUILBI-CTPOKH
4.m0601
8 | UToOBI BBIYHCIUTH TPOU3BEACHUE 1.yMHOXUTb 3JIEMEHTHI IEPBOM
MaTpHIbl Ha YKCIIO0, HYXKHO. .. CTPOKH Ha 3TO YHUCIIO
2.YMHOUTb 3JIEMEHTHI [IEPBOTO
cTOJI0Ia Ha 3TO YHUCIIO
3.yMHOXUTb 3JIEMEHTHI TJIaBHOU
JIMaroHa M Ha 3TO YKHCIIO
4. yMHOUTb KaX/bli 3JIEMEHT Ha
9TO YUCIIO
9 | Ilpu yMHOXeHUM MaTpUIlbl A Ha MaTpuly | 1.4Mcia0 cTOJIOIOB MaTpHUIlbl A
B nomxHO coOnroaarbest yclioBueE. .. PaBHO YHUCITy CTOJIOLOB MaTpPHUIIbI
B
2.4UCJI0 CTPOK MaTpHUIbl A
PaBHO YHUCITy CTOJOLIOB MATPHIIBI
B
3.4UCII0 CTONOIIOB MAaTPUIIBI A
PaBHO 4MCIIy CTPOK MaTpulsl B
4.4ucno CTpoK MaTpuusl A
PaBHO 4MCIIy CTPOK MaTpulsl B
10 1.cymme npousBeneHuit

[IpousBenennem A-B MaTpuilbl A pazmep
a MXN gy

marpuy B pasmepa 7 x]
mx [

Ha3bIBACTCsA

MaTrpuna pasmepa , OJICMCHT

C‘ -
) I
KOTOpOM * PpaBeH ...

COOTBETCTBEHHBIX JIEMEHTOB i-if
CTPOKH MaTpriel 4 1 j-ro
CTONO11a MATPHUIIBI B

2.CcyMMe€ COOTBETCTBEHHBIX
AIIEMEHTOB I-i CTPOKH

MaTpPHUIIBI Ay j-ro cron6ua
MaTPHIIBI B

3. cyMMe MpOou3BeACHU
COOTBETCTBEHHBIX 3JIEMEHTOB |-TO
cronbria Marpumel 4 u i-oit

CTPOKH MaTpHUIIbI b
4. 1pON3BEACHUIO




COOTBCTCTBCHHBIX 3JICMCHTOB
MaTpHuIbI

11 | Onepauus yMHOXEHHS MAaTPUI] HE l.accolMaTuBHOCTH
o0J1ajjaeT CBOHCTBOM. .. 2. KOMMYTaTUBHOCTH
3. AMCTPUOYTUBHOCTHU
12 Ilycte 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, 4x4
Pa3MepHOCTb. ..
13 | [Ipu yMHOXKEHUU MATPUIBI HA eAMHUYHYIO0 | 1. MCXOoAHAs MaTpHIla
MaTpuIly Oy/eT MoTy4eHa. .. 2. obpaTHas MaTpuua
3. eAMHUYHAS MaTpUIA
4. TpaHCTIOHMPOBAHHAS MaTpPHUIIA
14 Marpuna < umeer pasmepHocts 32, 1.BxC
B_3x4 C - 24 | 5B
MaTpuia U MaTpuia | 3. cxB
Torma CYIIECTBYET MPOM3BEICHHE | 4/ ~
MaTpHuIl ...
15 | Onpenenurens — 3TO. .. 1.4ucmno
2.maTpuiia
3. BEKTOp
4. tabsuua yucen
16 | Uemy He MOXeT ObITh paBeH 1. oTpULIaTEIEHOMY 3HAYEHUIO
OTIpEeIECTTUTENb. .. 2. TpoOHOMY 3HAUYEHHUIO
3. HynI0
4. 0eCKOHEUYHOCTH
17 | Tlopsnok onpeaenauTens 3To. .. 1.Anana3zoH 3HaYEHUH ero
JJIEMEHTOB
2.cyMMa MHJIEKCOB MOCIIEAHETO
3JIEMEHTA MOCIEIHEN CTPOKHU
3.3Ha4yeHue onpeaenTuTens
4. 9UCII0 CTPOK U CTOJIOIIOB
18 | MuHOp onpeaenuTens 3T0. .. 1. cyMMa 31€MEHTOB €ro IJIaBHOU
JaroHanu
2. anrebpanyeckoe JOMOTHEHNE
9JIEMEHTA OTIPEIETUTEINS
3. Jpyroi ompenenuTens,
MIOJTyYEHHBIH U3 JAHHOTO
BBIUEPKHBAHUEM CTPOKU U
crondua
4. mpou3BeAEHUE PIIEMEHTOB
TJIaBHOM JIMaroHau
19 | AnreGpanueckoe JOMOJTHEHHE KaX/10T0 1. MUHOPY 3TOTO 3JIEMEHTA,

OJICMCHTA pPaBHO...

B34ATOMY C IMPOTHUBOIIOJIOXKHBIM




3HAKOM;
2. MUHOPY 3TOTO 3JIEMEHTA,
B3ATOMY CO CBOUM 3HAaKOM, €CIIH
CyMMa HOMEpOB CTPOKHU H
cronlIa, Ha IepeceYeHnn
KOTOPBIX CTOUT AAHHBII HJIEMEHT,
HEYETHO, ¥ C OOPAaTHBIM 3HAKOM,
€CJIM YETHO;

3. MHHOPY 3TOT0 3JIEMEHTA,
B3ATOMY CO CBOMM 3HAaKOM, €CIIH
CyMMa HOMEpOB CTPOKH H
cToyd1a, Ha IePEeCeUCHN N
KOTOPBIX CTOUT JJAaHHBIN JIEMEHT,
YETHO, U C 0OpPAaTHBIM 3HAKOM,
€CIIM — HEUETHO

20 |IIpaBuiO TPEYroIbHUKOB — 3TO. .. 1. mpaBuIo npeobpazoBaHUs
ONPEETUTEIS
2. IpaBWJIO BBIYUCIICHUS
OIIpeIeNIUTEN TF000r0 NopsiaKa
3. IpaBUJIO BBIYUCIICHUS
OIIPEACIIUTENS TPETHErO MOPSAIKA
4. npaBuio oOpa3oBaHUs
MHUHOPOB
21 a, 0 a; 1. 8y, (311333 —313831)
Onpenenurens 8y 8y 8y paBeH... 2. (a11a33 N a13a31)
a8, 0 a; 3.~ 8 (a8 — 8458y )
4. (8,85 — @58y
22 |®opmyIia BEIYUCICHHS OTPEICTHTEIS 1. ,8,,a,,
Q; 8, aj
2. 83,838
TPETHETO IIOPAIKA a'21 a‘22 a23 3. a12a23a31
A 8 &
b S T 4. 84,83
COJEPKUT CIIEAYIOIINE IPOU3BEAECHHUS. . .
23 |PaznoxeHueM OIpeaenuTeNs Mo eMeHTaM | 1. HaxoXAeHUue OnpeaeTuTens

CTPOKH HA3bIBACTCA. ..

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

2. HaxOXJCHHUE ONPEECITUTENS
KaK CyMMBbI IPOU3BENCHUI
9JIEMEHTOB CTOJIOIA HA UX
anre0panvecKue JOTMOTHEHUS
3. HaXOXIECHUE ONPEACIUTEIS
KaK CyMMBI IPOU3BEICHUI
3JIEMEHTOB CTPOKHM Ha MUHOPBI
9THUX YIEMEHTOB




4. HaXOXICHHUE OTPEACIIUTENS
KaK CyMMBbI ITPOU3BEICHUN
3JIEMEHTOB CTPOKH Ha UX
anreOpanvecKu JOTOTHEHUS

25 a; &, % 66
IpefienuTenb |8y dy, 8y,|=2. Torma 3' 3
8 dp Ay 4.3
5.4
3a11 —3312 3a13
ompeaenuTeNnb ay —8y A3
8y 833
paBeH...
26 On 7| 1 -0
peleNnnuTeNb HEBBIPOKICHHON . K Kakoi-m0o cTpoke
KBaJIpaTHOW MaTPHUIIBI YMHOXKaeTcs Ha 8, npubaBisieTcs apyrasi,
€CIH ... YMHOX€EHHasi Ha §
2. BCE AJIEMEHThI MATPUILIbI
nenarcs Ha 8
3. 0JIHA CTPOKa yMHOXKAETCS Ha 2,
npyras Ha 4
4. xakas-nmi0o cTpoka
YMHOXaeTcst Ha §
27 | Meron I'aycca — 370 ... 1. MmeTo mocnea0BaTENILHOTO
WCKITIOUCHUS TIEPEMEHHBIX
2. METOJ1 3aMEHBI IEPEMEHHBIX
3. METOJ CIIOKEHUS
28 | Meton N'aycca 3akmrodaercs: B mpuBeieHUd | 1. K KBaApaTHOMY BHIY
JTAHHOM CUCTEMHI. .. 2. X CTYIIEHYaTOMY BH]TY
3. K BBIACTICHUIO HYJEBBIX
JIIEMEHTOB
29 | Ecnu Bce nneMeHThI MaTpHIIbl CBOOOAHBIX | 1. cUCTeMa He UMEeT pelIeHUui
YJICHOB PAaBHBI HYJTIO, TO 2. BCE HEN3BECTHBIC PAaBHBI HYJIIO
3. cuctema 00s13aTEIbHO NMEET
peteHus
4. HY OJIMH U3 BapHAHTOB HE
SIBJISICTCS TIPABHIIBLHBIM
30 | Ilpm pernreHun cucTeM ypaBHEHHIA 1. ynanare paBHbIC WIH

MeronoM ['aycca Henb3sl. ..

IPONOPIMOHATIBHBIE CTPOKU
KpOME OJTHOU

2. mMo0YI0 CTPOKY YMHOXATh WU
JIeTTUTh Ha HEKOTOPOE YHCIIO

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




Kareropus 17. MaremaTnueckuii ananus

VKaXHTe 4aCTHOE MPUPAILCHUE
dynkmu f(X; y. Mo nepeMeHHOH y:

1. f(x+Ax;y. — f(x;y.;

2. f(y+Ay. - f(x;y.;

3. f(x+AX;y+Ay. — f(X;y.;
4. f(X+AX;y+AyY.; 1. f 'y AX;
5.f'yAy.

Ecmu Touka Mo (xo; yo. ABIsIeTCS
TOYKOU 3KCTpEMyMa
byuknuu Z = f(X,y., TO BEpHO YTO

1. f'x(xo, Yo . =f'y (X0, yo.=0;
2. % (Xo, Yo. =f'y (X0, Yo . = 1;
3. f'x (Xo, Yo . 'y (Xo, Yo .=1

4. 1" (Xo, Yo . f'y (Xo, Yo . =0;

5. f'% (Xo, Yo . # f'y (Xo, Yo ..

[Ipenen mOCTOSSHHOW BETUYUHBI
paBeH. ..

1.ITociemoBareapHOCTH N CXOISIIEHCT K
npeneny

2.caMoil 3TOU BEJIUYUHE

3.HET NMPaBUILHOTO OTBETA

Ecnu @yHkius umeet npenen, To...

1.Toabko onuu
2. He MEHee IBYX

3. oauH u Ooiee

PesynbTat yactHOrO

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

1.UHTepBana GpyHKLMM
2.opsiika qudQepeHIpoBaHUs

3.TUna npou3BOAHOMN

Yemy paBHa nmpousBoaHas 1?

1) X
2.0 3.1

v=Jix

OyHKIUA - Jix SABIIAETCS
yObIBaIOLIEi Ha HHTEpBaJIe, €CIIU Ha
3TOM MHTEpBAJIE

L TG0, =05 [0

g <0

v=fix

DyHKIWHS - ARY SIBIISICTCSI
BO3pacTalolleii Ha MHTEpBae, eCIH
Ha 5TOM HHTEpBaJie

L S0, fin=0, fiaz0,
fixy<0




im a, =c {c-cont}
e

o
e - 0EeCKOHEYHO Manas | 1.
OCJIEN0BATCIILHOCTE. Torma
hm a, =0
3. mpeJen He CYIIECTBYEeT
bm o, =—ax
10 UYrto Ha3bIBaeTCH 1. onepanus HaXOXKACHUS UHTErpaJia;
MHTETPUPOBAHUEM:
2. mpeoOpa3oBaHUE BBIPAXKEHUS C
UHTETpallaMu;
3. omepalus HaXOKJIESHUS MPOU3BOAHOM;
4. mpenmen mpupamieHus — QYHKIUH K
MPUPALEHUIO ee apryMeHra
11 | Yto sBisieTcs | 1. KpyroBast 001acTh, TIe HHTETpal
CErMEHTOM HHTErpupoBaHus? CYIIECTBYET;
2. IPOMEXYTOK, Ha KOTOPOM HEOOXOAUMO
IIPOUHTErPUPOBATH (PYHKIUIO;
3. KOpHHU CYyILLIECTBOBaHMSI MOABIHTETPATbHON
byHKIUY;
4. MOABIHTET pAJIbHAS byHKIUSA
12 | 1o mpumenenus popmynsr HetoToHa - | 1.MeTox cBeIeHUS K TAOINIHBIM
JleitOHMIIa TPUMEHSIITU TaHHBIH HHTErpanaM;
METO/I, B IaHHBII1 MOMEHT OH HE
HCIIOJIB3YETCSI, HO SIBJISIETCSA 2.METOo/1 ONpe/IeIeHNs] UHTerpana, T.e.
OCHOBHBIM: Nepexo/l K Mpeiey HHTErpalIbHbIX CYMM;
3.MeTOoJ1 TeOMETPUYECKUX NpeoOpa3zoBaHMii;
4.meton dupuxie.
13 C nomompto, kakoit Gopmynsl, B | 1. popmynsl Pumana;
OCHOBHOM, pEIIalTCs 3aJaHus o
HAaX0XICHUIO onpeneneHHoro | 2. popmynsr Komm;
MHTEerpaja:
3. ucnonb3ys GOpMyITel Mpeodpa3oBaHUs
WHTErpaja
4. dopmynsl HetoToHa - JleliOHuna.
14 | Yemy paBeH HeomnpeaeneHusni | 1. 0;

uHTerpai ot 0?

2.1;




3. X;

4. const C.

15

Korna [IPUMEHSAETCA METOJ
WHTEIPUPOBAHUS  HEOIIPEIEICHHBIX
MHTETPAJIOB I10 4acTsAM?

1. korga GyHKIIUS 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. dyHKIMA runepOoIMIecKasl.




JIMcT perucTpanuu u3MeHeHU i, J0NOJHEHU U PeBU3Hil JOKYMeHTAa

JlokyMeHT, Ha

Hara
Ne OCHOBaHHH
BHECEHUS KpaTkoe conepxaHuie U3MEHEHUS
n/m KOTOPOTO BHECEHO
M3MEHEHUS
U3MEHEHNE
1 2 3 4
[Iporokon BHecenue u3MeHeHuil B (enepalibHble TOCyAapCTBEHHBIC
pelieHus oOpa3oBaTeNbHbIE  CTAaHAAPTHl  BBICHIETO  OOpa3OBaHHSA
1 |[01.09.2021r.
YC Ne 1 (ITpuka3z MuHHCTEpCTBa HAyKH W BBICIIETO OOpa30BaHUS
ot 01.09.2021 r. |Poccuiickoii ®eneparuu ot 26 Hos10pst 2020 . Ne 1456)
1. Axryanuzanus KOMIUIEKTOB OIICHOYHBIX MAaTepHalioB
JUIS IIPOBEJICHUS IIPOMEXKYTOUHOU aTTecTaluu
00y4aromuxcs Mo AUCHUIIINHE,
2. AxTyanu3anus NEepevYHs OCHOBHOW W JOTOJHHUTEILHOU
yueOHOM JUTepaTypbl, HEOOXOIUMOW [JIs OCBOCHHS
JIACUUTLTAHBI;
3. AKTyanuzaiusi TepedyHs pecypcoB HHQPOPMAIOHHO-
[Iporokon TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHEeT», HEOOXO0IUMBIX
eIIeHus IS OCBOEHUS IUCLIUTLINHBI,
2 |26.012022r. | P o et y
YC Ne 6 4. Axryanuzanus METOINYECKUX YKa3aHui VIS
o1 26.01.2022 r. |0Oy4aroniuxcs Mo OCBOSHUIO TUCIUTLINHBI;
5. Axryanuzauus IIepEYHs COBPEMEHHBIX
npodeccuoHanbHBIX 0a3 JaHHBIX W WH(GOPMAIMOHHBIX
CIIPABOYHBIX CUCTEM;
6. Axryanuzanus MaTepualbHO-TEXHUYECKOTO "
IPOrpaMMHOT0  o0ecrieueHusi,  HeoOXOAUMOro  Juid
OCYILECTBIIEHHs] ~ 00pa3oBaTelIbHOro  Ipolecca IO
JTUCIUIINHE.
1. YTBepxaenue Ilopsiaka opraHu3ai U OCYLIECTBICHUS
00pa3oBaTeNbHON JAEITEIbHOCTH 10 00pa3oBaTeIbHBIM
mporpaMMaM  BBICHIETO 00pa3oBaHUSl — MpPOrpamMMam
[Iporokon OakayiaBpuaTa, mporpammam CHeqUaJuTeTa, IporpaMmmam
pereHus maructpatypsl (IIpukaz MuHucTepCcTBa HayKH U BBICIIETO
3 | 31.08.2022 . N
YCNe 13 oOpa3zoBanus Poccuiickoit ®enepanuu ot 06 anpens 2021 r.

or 31.08.2022 1.

Ne 245);

2. AxTyanmzanus ~ JOKYMEHTOB,  PETJIAMEHTHPYOIIHX
coJiepKaHue M OpraHM3alrio 00pa30BaTENLHOrO Mpolecca
npu peanuzanuu OITOIT BO no HanpaBieHUIO MOATOTOBKH.




