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1. HOEJHX U 3AJAYU JUCHUIIVIMHbI

1.1 Heab u3ydeHust JUCHUTNTHHBI

Bocnurate crmocoOHOCTH HCIONB30BaTh 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIMH B TPO-
(beccnoHaIbHOM NeATETbHOCTH, IPUMEHATh METO/Ibl MATEMaTHYECKOI0 aHaJIN3a, TEOPETUIECKOro U
JKCIIEPUMEHTAIILHOIO UCCIIEA0BAHNS B IPAKTUYECKOM JAEATEIbHOCTH

1.2. 3agaum ocBOeHUS TUCHUILINHBI

JlaTh sicHOe TIOHUMaHHWE HEOOXOAMMOCTH MaTeMaTH4ecKoro obpa3oBaHusi B OOIIEH MoA-
rOoTOBKE OakajlaBpa, B TOM YHCIIE BbIpA0OTaTh MPEICTABICHUE O POJIM U MECTE€ MAaTEMATUKU B CO-
BPEMEHHOM LIMBWIM3ALUU U MUPOBOM KYJIbTYpE; HAy4YUTh YMEHHUIO JIOTUYECKU MBICIUTH, ONEPHU-
poBaTh ¢ a0CTPAKTHBIMU OOBEKTAMU M OBITh KOPPEKTHBIM B YHOTPEOJIEHUH MAaTEMAaTUYECKUX I10-
HATUHA, CUMBOJIOB JUISl BBIPAXKEHUS KOJIMYECTBECHHBIX M KAYECTBEHHBIX OTHOILUEHUM; AAaTh J1OCTa-
TOYHYIO OOIIHOCTh MAaTEMAaTHYECKUX IOHATUH M KOHCTPYKLUH, OOecredMBaoOllyl0 IIMPOKHUH
CHEKTp MX NMPUMEHUMOCTH, Pa3yMHYIO TOYHOCTHh (POPMYIMPOBOK MAaTEMaTHYECKUX CBOHCTB H3Y-
Y4aeMbIX 0OBEKTOB, JIOTHYECKYI0 CTPOrOCTbh M3JIOKEHUS MaTeMaTHKH, ONUPAOLIYIOCS Ha a/IeKBaT-
HBII COBPEMEHHBI MaTEMAaTUYECKHM SI3bIK

HayunTe npumeHsATh MaTeMaTUYECKUM anmapaT TEOPHUM II0JIs, BApUALMOHHOIO MCYMCIIE-
HUSI, ypaBHEHUI MaTeMaTHYECKOW (PU3HUKH, TUCKPETHOW MaTeMaTHKH.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OINOII

3. IEPEYEHb IIJIAHUPYEMBLIX PE3YJIBTATOB OBYUYEHMUSI
no AUCHUMIIJIMHE

[Tponiecc m3ydyeHust qucuMIUIMHBL «MaTeMaTuka» HampaBieH Ha (GopMUpO-
BAHME CIEAYIOUIMX KOMIETEHIINN:

OIIK-1. CrnocoOHOCTBIO MpPEACTaBIATh aJEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUMN
Hay4YHYI0 KapTUHY MHUpPa Ha OCHOBE 3HAHHS OCHOBHBIX IOJIOKEHH, 3aKOHOB U METOJOB ecTe-
CTBEHHBIX HaYK M MaTeMaTUKU

OIIK-2. CnocoGHOCTBIO BBISBIISATH €CTECTBEHHOHAYUHYIO CYIIHOCTb MpOOJIEM, BO3HU-
KalOIUX B XOJe MPOo(eCcCHOHATBHOIN AeATeTbHOCTH, NPUBICKATh IS MX PEIICHHS COOTBETCTBY-
IOIIMH (PU3MKO-MaTeMaTHYEeCKUH anmapar

[1IK-2.  CrnocoOHOCTBIO IPOBOIUTH BBIYUCIUTENBHBIE IKCIIEPUMEHTHI C UCIOIb30BaHUEM
CTaHJAPTHBIX IPOTPAMMHBIX CPEJICTB C IEIIbI0 MOTYUYEHHSI MAaTEMaTHIECKUX MOJIENEH MTPOIECCOB U
00BEKTOB aBTOMATU3AIMN U YIIPABICHUS

Kommnet|Pe3yabTaThl 00y4yeHusi, XapakTepu3yoime

eHIMsl |chOPMHUPOBAHHOCTh KOMIETEHIIMH

OIIK-1 (3naet Buabl U (HOPMBI IPEACTABICHHS HHGOPMAIIHH

YMeeT aHaTM3UpOBaTh 3a7ady, BBIACIAS e¢ 0a30BBIC COCTABIIS-

IOIlMe, HAXOJIUTh U KPUTHUYECKU aHATM3UPOBATh MH(POPMAIIUIO,
HEOOXOJUMYIO JIJII pelleHUs] MOCTaBJICHHOM 3ajaudu, paccMmar-
pUBaTh pa3IMYHbIE BAPUAHTBI PELICHUs 3aJayd, OLICHUBAS HX
JOCTOMHCTBA U HEIOCTATKHU.




Bnaneer ymeHueM rpamMoTHO, JIOTUYHO, apryMEHTUPOBAHO (op-
MUPOBaTh COOCTBEHHBIE CYXACHUS U OLEeHKH. OTinyaer (paxTel
OT MHEHHI, MHTEpPIpETAlWid, OUEHOK U T.A. B PACCYKICHUSIX
IPYIUX YYacTHUKOB AeATEIbHOCTH. OnpenensieT U OLICHUBAECT
MPAKTUYECKUE MOCIEICTBUS BO3MOKHBIX PEIIECHUH 33a]1a4i

OIIK -2 [3HaeT OCHOBHBIC TIOHATHS M METOJbI JIMTHCWHON ainreOphl U aHa-
TUTUYECKO reomeTpur, AU HepeHITNaTIbHOTO U HHTETPATLHOTO
WCYUCIICHHUS (DYHKITMM OJHOW M HECKOJIbKUX TMEPEMEHHBIX, TE€O-
puu psaaoB, Teopun auddepeHITNATbHBIX YPaBHEHUH U TEOPUU
(GYHKIIUNA KOMIUIEKCHOTO MEPEMEHHOTO

YMeer NpUMEHSITh MaTEeMaTUYECKUMW amnmapar aHaJIUuTHUYECKOU
Tr€OMETpUH, JUHEHHOW anreOpbl, AuddepeHnaIbHOr0 U UHTE-
IPaIbHOTO MCYUCICHUS (YHKIIMM OJHOM UM HECKOJBKUX TIe-
PEMEHHBIX, TEOpUU (YHKIUH KOMIUIEKCHOTO TMEPEMEHHOTIO,
TEOPUU PsIIOB, TeOpUH IU(PdepeHIINATbHBIX YPaBHEHUN, TEOPUHU
BEPOSITHOCTEN M MaTEMATUYECKOM CTATUCTUKW MPU PELICHUU
VH)KEHEPHBIX 33/1a4

Bnageer uHCTpyMEHTapUEM pELICHUSI MATEMATUYECKUX 3a1a4 B
CBOCH MpeIMETHOM 001aCTH

[IK-2 |3HaeT OCHOBHBIC MOHSTHS U METObl TEOPUU TOJISI, BApUAIIMOH-
HOTO WCUUCIICHUS, YPAaBHCHHN MaTeMaTH4ecKou (PHu3uKH, Tuc-
KPETHOM MaTEeMaTHKH.

YMeeTr npuMeHsATh MaTEMATUYECKUN ammapaT TEOPUHU TOJIsl, Ba-
PUALIMOHHOTO WCYMCIICHUS, YPaBHEHUM MaTeMaTU4ecKou (u3u-
KU, TUCKPETHOM MATEMATUKH. ITPU PEIICHUN WHKEHEPHBIX 3a/1a4
Bnaneer nHCTpyMEHTapHEM 110 PELICHUSI MATEMATUYECKUX 3a/1a4
C MCIOJIb30BaHUEM TEOPUHU I10JI51, BAPUALMOHHOTO UCUHUCIIEHUS,
ypaBHEHUIN MaTEMaTUYECKON (PU3UKHU, TUCKPETHOH MaTeMaTUKU
B CBOEH IMpeaMeTHON 001acTi

4. OBBEM JUCHUIIJINHBI
OO0miass TPyAOEMKOCTh JUCHUIUIMHBI « J[OMOTHUTENbHBIC TTIaBBI MATEMATHKA» CO-
craBiaser 3 3.e. PacnpeneneHue TpyJOEMKOCTH AMCLUUIUIMHBI IO BUAAM 3aHATHH
OuyHnass ¢opma oOy4yeHHs

Bcero

Bunasl eOHOl pPalboTHI
Ly p 4acoB

Cemectp 4




AyautopHble 3aHATHS (BCero) 54 54
B toMm uucie :

Jlexkuun 18 18
[Ipaktnueckue 3anstus (113) 18 18
JlabopaTopubie paboTtsl (JIP) 18 18
CamocrosiTejibHasi padoTa 54 54

Buael nmpomexyTouHOW aTTecTaluuu + +

- 9K3aMeH

OO6miass TpyAOEMKOCTh
aKaJeMUYCCKHE Yachl 108 108
3.€. 3 3

5. COAEP)KAHUE JUCLHHUIIJIMHBI (MOAYJIs)
5.1 Copep:xkanue pa3ieioB JTUCHHUILIMHBI U pacnpenejeHde TPYA0eMKOCTH 10 BHIAM
3aHATHH
Ounass ¢opma oOyueHnus

HaunmenoBanue IIpak Bcero
Ne i/ Conepxanue paszzena Jlek1x P CPC ’
TEMBI 3aH. yac
1 |Bekropusii ana- |Ckamspaoe mone. [loBepxHOCTH M THHUK |2 2 18 |22

JIN3

ypOBHs cKassipHoro nois. [Iponssoanas no
HAIPABJICHUIO U TPAJAUEHT CKAJSIPHOTO T10-
JI51, €T0 KOOPJAMHATHOE U UHBAPUAHTHOE
onpezenenue. BekropHoe none. Bekrop-
HbIE JTUHUM U UX TuddepeHraabHble
ypaBHEeHUsA. OIHOCTOPOHHME U ABYCTO-
pOHHHE TOBepXHOCTH. [I0TOK BEKTOpHOTO
oJIst uepes3 moBepxHocTh. Ero pusnyeckuii
CMBICH B 10OJI€ cKopocTel xuakoctu. [lo-
BEPXHOCTHBIE UHTETPAJIBI IEPBOTO U BTO-
pOro pojia, OCHOBHBIE CBOMCTBA U BBIYHC-
nenue..P@opmyna OcTporpaackoro
-["aycca. /luBepreHuys BEKTOPHOIO O,
WHBapHaHTHOE OMpeJieleHne U PU3NIECKUI
cMmbIca. Brruucnenue ausepreniuu. Co-
JeHouaabHOE (TpyOuaroe) nojue JInHe-
HbIE€ MHTETpaJibl B BEKTOpHOM ToJie. PaboTa
CUJIOBOTO MoJs. [{upKynauus BEKTOPHOTO
nosisi. Teopema Crokca. Potop nosnst. @u-
3U4ECKUI CMBICII POTOpA .. Y CIIOBUS HE3a-
BUCHUMOCTH JIMHEMHOI'O UHTETpaa OT
dopmbl myTH HHTErpupoBanus. [loTeHnunan
I0JIsA, YCIOBHS MOTCHIIMAIILHOCTH. Bbranc-
nenue noreHnuana. Oneparop ['aMmuibTOHA.




Juddepennmanbable onepanuu BTOPOro
NOpsi/IKa B BEKTOPHOM aHAIU3e.
Jlamtaca

Onepatop

2 |YpaBHeHus Ma-
TEMAaTUYECKOU
buzukn

VYpaBHEHHUsT B 4YacTHBIX MPOU3BOIHBIX
nepBoro mnopsiaka. IlpuBenenue k
KaHOHMYECKOMY BHJY YypaBHEHUS
BTOpPOro mopsaka. Pemienue ypaBHe-
HUN MaTeMaTU4ecKol (U3UKU BTOPOrO
nopsaka merogom  Dypee . Uucnen-
HbIE METOJBbI IS HaXOXACHUS pe-
HIEHUW ypaBHEHHUM MaTeMaTH4YECKOU
GU3MKK: METOJ CETOK pelIeHUs 3a7auu
Hupuxie Ha mockoctu. Meron ce-
TOK pCIICHUS ypaBHEHUS THIIEPOOITH-
YECKOr0 THIIA. METOJ CETOK PELICHUs
napaboIMYecKoro ypaBHEHHs Ha OT-
pe3ke. . BapuannonHoe ucduciIeHHE.
3ajaun  BapUAIIMOHHOTO HCUYUCIICHUSI.
[Tonsitue pynkuronana. Bapuanus
dbyHkmoHana. YpaBHeHue Oilne-
pa-Jlarpanxa. UucieHHble METOABI B
3aJa4ax BapHALlMOHHOTO HCYMCIICHUS.

6

12 |24

3 |Bapmanmonnoe
WCUUCIICHNE

BapuanmonHnoe wucuncienue. 3anaud
BapHallMOHHOro ucuucieHus. [loHsrue
¢bynkunonana. Bapuanus ¢yHk-
[MOoHaMa. YpaBHEHHE OuJe-
pa-Jlarpanxa. UucineHHble METOABI B
3ajjayax BapHUaLlMOHHOTO HWCYUCIIECHUS

10 |14

4  |DneMeHThI
JTUCKPETHOMN
MaTEMATUKHU

OCHOBBI TEOpUU MHOMKECTB . IJIEMEH-
TBI MAaTEMAaTHYECKOM JIOTUKH. IloHsgTHe
o byneBpix anrebpax .Omnepanuu Hax
MHOJKECTBAMH, HaJI BBLICKA3bIBAaHUSIMHU.
OnemeHThl Teopun rpadoB. Merpuue-
CKH€ XapaKTepUCTUKU Tpados

8

14 |30

|I/ITor0

18

18

54 | 90

5.2 IlepeuyeHb Ja0OpPaTOPHBIX padoT

Henensa
CEMECT)
a

HaumenoBanue mnabopatopHoit padOThI

O0ne

qacoB

Bunbr
KOHTPOJIA

4 cemecTp

18

byHKINH.

1 O3HaKOMIIEHHE C MPOTPaMMON MaTEMAaTUYECKUX pacueToB Ha
OBM. TabynmupoBanue (QyHKIMH, NOCTpOCHHE TpaduKOB

OTUCT

2 [IpubmmxkeHHOE pelIeHHEe HEIMHEHHBIX YpaBHEHUI

OTUECT

3 [TpuOnmkeHHOE BBIYUCIICHUE ONPEACICHHBIX HHTETrpaioB

OTUECT




4 Pewenne cucreM nuHENHBIX ypaBHEeHUN MeTonoM ['aycca 2 OTYET

5 Anmpokcumanus GyHKIHM IO METOJy HAaMMEHBIUX KBajapa- | 2 OT4YET
TOB

6 3amaua Komm 11 oObIKHOBEHHOTO A depeHInaIbHoro | 2 OTYeT
ypaBHECHHUS

7 Wutepnomsiuusa ¢ynkuuid MHorowsnenom Jlarpamka. Wutep- | 2 OTYEeT

noJsust QyHKIMKM MHOTOWIeHOM HbroToHa

8 Yucnennoe nuddepeHnrupoBanme 2 OT4YeT

Hroro uacos: 18 18

6. NPUMEPHASI TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBHU C y‘Ie6HI>IM IIJTaHOM OCBOC€HHEC OUCHHUIIJIMHBI HE MpeaAyCcCMarpuBacT BBIIIOJITHCHUC
KypcoBoro mpoekra (padotsr) . [IpemycMoTpena KoHTpoibHAsS paboTa 1Mo TeMe « DIIeMEHThl  ypaBHEHHH
MaTeMarnyeckoil pu3uku » Ha 9 Hemene cemectpa. [lpeqycMOTpeH TUITOBOH pacyeT Mo TeMe « DIEMEHTHI
TEOPHH BEPOSITHOCTEH N MaTeMaTUYECKOW CTaTUCTUKW, Bblava 3aJanus Ha 13 Hexene, npueM Ha 16 Henene
cemecTpa

7. OIEHOYHBIE MATEPHUAJIBI I TPOBEJAEHUSA ITPOMEXYTOYHOM
ATTECTAIIMK OBYYAIOIHIUXCA 11O AUCHUIIVIMHE

7.1 Onucanue mnoka3sareseil M KpUTepUEeB OLICHUBAHMS KOMIIETEHIMH Ha
PAa3JIMYHBIX JTanax uXx (OPMHUPOBAHUS, ONIMCAHUE IIKAJ OLCHHBAHMS

7.1.1 Jran TeKylIero KOHTPOJst

Pe3ynbrarhl TeKylero KOHTPOJIS 3HAaHMM M MEXKCECCHOHHOM aTTeCTalluH

OLIEHUBAIOTCS IO CIEAYIOLEH CUCTEME:

«aTTECTOBAHY;
«HEATTECTOBAH.
PesynabTaTel  00y-
Komme- HCHHI, Kputepun
TeHMsI Xapakrepusymomue P — AtrecroBan | He arTrecroBan

chopMHUPOBAHHOCTH
KOMIIETCHIIUH

OIIK-1, 3Haer OoCHOBHBIe|AKTHBHas1 pabota | Beimonnenue | HeBwimomnenue

OIIK-2, MOHATUS M METOJbI|Ha MPAKTUYECKHX |paboT B CpPOK,| paboT B CPOK,
TEOpUU TIOJI1 Bapua-|3aHATUAX MPEeyCMOT- | IPEeTyCMOTpPEH-

[1K-2 LMOHHOTO  HCUYHCIIE- pPEHHBI B | HBIHA B pabo4mx
HUS, ypaBHEHHH Ma- pabounx mpo- | mporpammax
TEMaTU4YeCKOH (u3u- rpaMMax
KU, JUCKPETHOW Ma-
TEMATHKU.
Ywmeer NpUMEHsTh|Pelienre cran- Brimonnenue | HeBpimosineHue
MaTeMaTHYeCKUH am-|IapTHBIX MPaKTU- | paboT B CPOK, | paboT B CPOK,
rmapaT TEOpUHU IIOJIS,[4ECKUX 3a7a4 MPEAYCMOT- | IPEyCMOTPEH-
BApUALMOHHOIO  HC- PEHHBIH B pa- | HbI B pabounx
YUCJICHUS, YPABHEHUN 604Mx Ipo- porpammax
MaTeMaTH4ecKoil ¢u- rpaMMax
3UKH, JTIMCKPETHOMN




MaTEeMaTHKH. npu
pelIeHnn  UH)XXEHep-
HBIX 3a/1a4

Bnaneer uncrpymen-
TapueM pelIeHus
MaTeMaTHUYeCKUX 3a-
Jlad B CBOEW mpen-
METHOW 00JacTu

Pewenue npu-
KJIQJHBIX IPAKTH-
YECKUX 3a1a4

Brinosinenue
padoT B CPOK,
MpeayCMOT-
PEHHBII B pa-
604X mpo-
rpaMMax

Hespinosnenue
padoT B CPOK,
MPEeTyCMOTPEH-
HBII B pabodmnx
mporpaMmmax

7.1.2. OTan NPOMEKYTOYHOT0 KOHTPOJSI 3HAHUI

Pe3ynbrarbl IIPOMEKYTOYHOIO KOHTPOJISL 3HAHWM OLICHUBAIOTCA

B 4 cemectpe i OYHOH (OPMBI OOYYEHHUS IO YETHIPEX

OaJUILHOM CHCTEME:
COTIIMYHOY;
«XOpOIIIOY;
«yJIOBJICTBOPUTEIHHOY;,
((HGYI[OBJIGTBOPI/ITCJH)HO».

Kommne-
TEeHI A

PesyabTa-
ThI 00y4e-
HMSA, Xa-
paKTepu-
3yolue
chopmu-
pOBaH-
HOCTh
KoMIIe-
TeHIMHU

OTJINYHO

Xopomo

Ynosa.

Heynos.i.

OIIK-1,
OIIK-2,

[1K-2

3HaeTr oc-
HOBHBIE
MOHATHS U
METO/IbI
METO/IbI
TEOPUH Be-
POSITHOCTE,
MaTeMaTH-
YECKOU
CTaTUCTHUKH,
BapHalu-
OHHOI'O HC-
YHCIIEHUS,
ypaBHEHUH
MaTeMaTH-
yeckoi u-
3UKH, JIHC-
KpETHOHU
MaTEMaTHKU

Brinonuen
e TecTa
Ha

90- 100%

Brinonnenue
TecTa Ha
80- 90%

Brinonnenue
TecTa Ha
70- 80%

B Tecre Menee
70% mpa-
BUJIBHBEIX OT-
BETOB

YmMmeer
MIPUMEHSATH
MareMaTu-
YeCKHUH all-
mnapar = Me-

3agaun
pCIIICHBI B

IIOJIHOM
o0BeMe U
TIOJTYYCHBI

IIponemMoH-
CTPHUPOBaH
BEPHBIN  XOJ
pelIeHuss BCex,
HO HE IOJIy-

[Iponemon-
CTPUPOBaH
BEPHBIN X0
peuieHuss B
OOJIBIIMHCTBE

3agaun He
peIICHBI




TOABI  TEO-
puu  BEpo-
SITHOCTEH,
MaTeMaTu-
YeCKOU
CTaTUCTHKH,
Bapualu-
OHHOTO HC-
YHCIICHUS,
YpaBHEHUH
MaTeMaTH-
yeckoi u-
3UKH, JHUC-
KpETHOMU
MaTeMaTUKU
Mpu  peliie-
HUU HHXE-
HEpPHBIX 3a-
Jaq

BEpHbIE
OTBETHI

YEH BEPHBII
OTBET BO BCEX
3aJavax

3a1a4

Bnaneer
HUHCTpPY-
MEHTapueM
pelieHus
MaTeMaTH-
YEeCKHUX 3a-
Jad B
cBoci
MIPEAMETHOMN
obmactu

3amaun
peIIIeHbI B
IIOJIHOM
o0BeMe U
TIOJTYYCHBI
BEpHbIE
OTBETEI

[Iponemon-

CTpUpOBaH
BEPHBIN XOJ
pelIeHusl BCex,
HO HE IIOJy-
YeH BEPHBIN
OTBET BO BCEX

3aayax

[Iponemon-
CTPUPOBaH
BEPHBIN X0/
pelIeHusT B
OOJIBIIINHCTBE
3a1a4

3amayu He
pEIICeHbI

7.2 IlpuMepHbIil epevYeHb OLEHOYHBIX CPECTB
(TMIIOBbIE KOHTPOJIbHBIC 32JaHUS WJIH HHbIE MATEPHAJIBI,

He00X0aUMblIe J1JIS1 OIleHKHN 3HAHWIA,

(u1M) oNbITA AEATEIHHOCTH)
7.2.1 IlpuMepHbIii mnepedYeHb 3aJaHMH VI TOATOTOBKH K TECTHPOBAHUIO

1.

YMEHHI1, HABBIKOB U

Hanp ar/1eHHe HAHOOILIUNET0 BEOIPACTAHMA IIOJIH ¥ =Jga2+y33 E TOUKe

M(1;1;1) MOIKHO 3a0ATh BEEKTOPOM
a) 37 + 7 +2k;

0 20 +37+2k;

2.

6) 3i +27+k;
W3 +47+k;

B) I +37+3k;
e) i +27+3k.

Ykakurte Bce TOYKH, B KOTOPBIX HAXOAATCH HCTOYHHKH BEKTOPHOI'0

mots F =37 + 27 + xzk

a) Mi(-1,0,1) 6) Ma(-2,0,2)
3.

B) M=z(-3,0,3)

BekTopHoe mofte F = 2xy i +(x* —2yz) j— y* k sBIAeTca

a) cIeHOHAATLHBIM,
I) He HMeeT XapaKTepHbL 0Cco0eHHOCTeH.

0) NMOTeHIHATLHBIM,

1) Ma(-5,0,5)

1) Ms(0,1,0)

B) [10CTOSHHBIM,




4.

[Ipu perieHI KaKoTO YpaBHEHHA HCIIONB3YeTCA
meton JlamanGepa.

Oteetsl: 1) ypapuenne audgdysm 2) ypapHeHHe TeILTIOIIPOBOIHO-
CTH, 3) ypaBHEeHHe CBOOOJHBIX KomeOamiit CTPYHEL, 4) ypaBHEHHE

Jlaroiaca, 5) ypaeHenre IlyaccoHa.
S.
Haiitn penienue:

U,=U,., 0<x<6 Ut0)=U(t6)=0, t=0,

U{O,JC):O, M:anfx_
Jt
3 =3  m T
Oreetsr:1) Ut x)=cos— ¢, 2) U(tx)=> —sin—t sin—x,
2z a7 3

3) U(t,x)=sin£x; 4)U(’t,x)=isin£t-sin£x; 5) U(t,x)=gsingr.
3 T 3 3 T 3

6.
Haiitu sxcTpemanu pyHkironana

Iyl [saze s

HO-0 Y1

Oteeter: 1) y=x; 2) y=4in ))c(,z y=1+x, 4) y=cosx; 5) y=C0S2x.
7]

PaBupl 1 TYIOLIHNE MHOXECTBA!
92,450 u {2,4.5,2}; X3
2) .25 m {128}
3) {1,230 u {1}, {24 34

OtBeTsI:
a) 0) B) r)
1) PaBHHI ; 1) paBHbl; 1) He paBHBHI ; 1) He paBHHI ;
2) HE paBHHI; 2) He paBHBI 2) paBHBI ;  2) HE paBHBHI ;
3) PaBHHI ; 3) He paBHHI; 3) paBHBl ; 3) HE paBHHI ;
8

CKOJBKMMH CIIOCO0aMH MOKHO KYIMHTE OJHMH IHPOKOK, €CH B IpoJaxe 7
MHPOKKOB € MACOM, 10 MHPOIKKOB € ITIOBHIJIOM H 12 ITHPOXKOB ¢ KallyCTOH?

Oteetsr: 1) 25; 2) 29; 3) 27, 4) 30; 5) 26.
9.

Tabmniia UCTUHHOCTH:
X Y | F-?




0 1|0
1 010
1 1 |0

Onpenenuts F dopmyny, cooTBeTCTBYIOMIEH [aHHOW TaOyHIle
OtBers: 1) ()? —>Y)/\ XAY; 2) (X 5Y)AXAY
3) ()? —)Y)/\ XAY; 4) ()? —>Y)/\ XVvY; 5) ()? —)Y)\/ X AY
10.
OnpenenuTh METPUIECCKHUE XapaKTEPUCTUKH Tpada

OTBETHI:
1) Paguyc rpacda paseH 2, quamerp paseH 2. LienTp rpada - Bepmmna X9; Meauana rpada - BepmmHa X1,

2) Paguyc rpada pasen 1, nuamerp pasen 2. Lientp rpada - Bepmmna X9; Menunana rpada - epmmna X9

3) Paguyc rpada pasen 2, nnametp pase 1. LienTp rpada - sepmmna X9;Mennana rpada - Bepmmna X9

7.2.2 TlpuMepHblii NepevyeHb 3aJaHMI JUIA pellleHUs] CTAHIAPTHBLIX 3ajay

1.

Buiuncauts padoTy cuiioBoro nojss F = yi— xj npu nepeMellleHHH MaTepHaJIbLHOI
2 2
< X
TOYKHM B/J0Jb BEpPXHEH IMOJOBHHE JJJIHUICA ;+Z—2=1 n3 Touku C(a,0) u B(-a,0)

2.
HaiiTu yros1 MeskIy rpaiHeHTaMu cKaispHbIx mojeii  U(X,y,2)=x/(y? + z%2) B Toukax
AGB,0,1) u B(1,-1,0) -
3.
Haiitu yros Mexay poTropamMH BeKTOPHBIX IoJIei

F,= (x*y,y*z,z°x) m F,=(z,x,y) BTouke Mo(1,1,1).
4.
HajfiinTe MoAy]lbh HNHPKYJIAIHH BeKkTOpHoro moas F =x7+7j-z%k
BAOJIL JJHHHH [epecedeHHs KOHYCa X+ y2 — 2’ =0 II0CKOCTRIO z = 3.

a) 12; 6) -12; B) 0; T) TPaBWIBHOTO OTBETA HET



S.
Ha pompoc: «KTo u3 Tpex CTYOSHTOB IOTOBIIICH K DK3aMe-
HY?» MIOTy4YeH BEPHBIN 0TBeT — «Ecmu rotopuncd MsaHoB, TO ToToBMICa U CH-
IIOpOB, HO HEBEPHO, 4YTO ecld rotoBuwicd [lerpos, To rotosuncad . CHIOPOBY.
K10 rotopwicd K dK3aMeHy?
Otsetsl: 1) Ilerpos; 2) Cwupopos; 3) liBaHOB.
6.

Haiitn pemenue:
Uy =U,,, 0<x<6, Ut0)=Urt6)=0, 120,

U(0,x)=0, wWx) _ 7
ot 3
3 =3  m T
OTBeThI: 1) U(’;t,x)=cos2— t 2) U(I,x)=2—sm?r-sm§x;
o

1=l

3) U(t,x)zsinfx; 4)U(t,x)=isin£t-sfn£x; 5) U(t,x)zgsir?%r.
3 T 3 3 T 3

7.
Haiitn pemenue:
%—f —4U,,, 0<x<2; U(t0)=U(12)=0,t20; U(0,x)=x.

oo m+l
Otsersr: 1) Ut x) = Zﬁ

=1

- > n 2.2
2)U(t,x)=25in?x; 3) U(t,x):z(fl) exp{—ﬁ 1 t}
m

r=1 n=1

2,20 . A
exp\— a1 tsm‘?x,

H Uitx)= cos@t-sinm; 5} U(t,x)=£sin£t-sin£x.
=1 2 T 2 2

8.

Haiitu sxcTpemanu pyHkironana

v[y(x)]= H(y)2 +12xy }ix;

y(0)=0 y(1)=1
Oteerel: 1) y=x; 2) y=sinx, 3) y=1+x, 4) y=cosx; 5) y=C0S2x.
Q.

M3 rpynmml, cocTosamel u3 7 My:KYMH U 4 KeHIDMH, HaJo BHIOpaTh & YeIOBEK
TaK, YTOOBI cpeH HUX OBLIO HEe MeHee BYX JKeHINMMH. CKOIBKHMH crocoba-
MH 5TO MOXKHO cellaTh?

Otsets: a) 361; 6) 371; B) 364; 1) 383; m) 379
10..

Haiitu cuibHBIE KOMIIOHEHTHI TIpada



X7 X5 X5

OtBetbl: 1) X1, X3, Xg,X7 —TI€pPBasi CUIIbHAsI KOMIIOHEHTA; X1, X4, X5 - BTOpask CUJIbHAs KOMITOHEHTA.

2) X X3, Xg,X7 —TI€PBast CUIIbHAS KOMITIOHEHTA; X2, X4, X5 - BTOPast CHIIbHAS KOMITOHEHTA.
3) X1, X3, X5,Xg —II€PBas CHJIbHAsI KOMIIOHEHTA; X3, X4, Xg - BTOPask CHIIbHAS KOMITOHEHTA.
4) X1, X2, Xg,X7 —TI€pBasi CUIIbHAS KOMIIOHEHTA; X2, X3, X4 - BTOPast CUJIbHAS KOMITOHEHTA.

5) X1, X2, Xg,X7 —TI€pBasi CUJIbHAsI KOMIIOHEHTA; X3, X4, X5 - BTOPast CUJIbHASI KOMITOHEHTA.

7.2.3 IlpuMepHbIii NepedYeHb 3aJaHUH VISl PelleHHus NPUKJIAIHBIX 32124

1.

T'pampenT GYHKIHH # = sin{cty+27) B Toure M(0; 7; 7/2) HMeeT BHY B
a) T+ J+k; ) r+25+k; B -1—j-2k; D2i+j+2k;
M3T+4j+k; e i+j+2k; :x) apyroi oreer.

2.

Ioae u:X3+y2+Z yObIBaeT B HaNMpaBJeHUH BeKTOpa [ = —2i + j + 2k B Touke
a) M;(0,0,1) 6) M2(0,1,0) B)M3(1,0,0) 1)Ma(1,2,0) 1) Ms(1,3,0)
3

IToTOK ReKTOPHOTO NMOIA F =xi +3yj+zk depes BCHO BHEIIHIOW TO-

REPXHOCTb Ky0a 0 < x <2, 0<y< 2, 0 <z< 2 R HaOpaRJIeHHH RHeNIHell HopMa-
JIH paBeH

a) 0; 6) 24; B) 32; ) TUPaBUIBHOIO OTBETA HET.
4

Hatiti pemente 3amaun Korri a1 6eckoHeuHO#

CcTpyHBL Uy =49U ., 1>0, —oo <x < Foo,

AU (0,x)
ot
Oteetsl: 1) Ut x)=sinx+71); 2) Ultx)=sinx+7sint,
3) Ut x)=cos(x+78); 4) Uftx)=cosx+7cost 3) Ultx)=sinx+7cost.
5.

Haiftn »skctpemanu (yHKIMOHaNa

T

vy(x), z(x)]= Jz.[y'2 +22+2yzix

U(0,x) = sinx, =T cosx.



y(0)=0,,y(x/2)=1, z2(0) =0, z(x/2) =-1.
OtBerel: 1)y =sinx,z=-cosx; 2)y=-sinx,z=-sinx.;3)y =sinx, Z=-sinx.;
4) y=sinx, z=sinx.; 5) y=c0Sx, Z=-COSx.

6.
Ha skckypcuto moexano 92 yemopeka. byrepOpopasl ¢ konbacol mzami 47
YEeNOBEK, C CBIPOM - 38 UeNoBeK, ¢ BETUHHOW - 42 YeJoBeKa, i C ChIPOM H C
KOJOacoH - 28 YeJloBeK, H ¢ KOJIOacoH M ¢ BeTUHMHOM — 31 4YeloBeK, H ¢ CHI-
POM H C BETYHHOH - 26 yenosek. Bee Tpu BHIa OyTepOpoIoB B34 25 Jeno-
BeK. HeckolbKoO 4enoBeKk BMecTO Oy TepOpoAoB B3 MHPOKKH. CKOJBKO

YeJIOBeK B3IH ¢ COOOU TTHPOKKH?
Oteers: 1) 25; 2) 27; 3) 23; 4) 31, 5) 22

7.
C mnoMomipl0 OCHOBHBIX (OPMYJT PaBHOCWIBHOCTH JIOKa3aTh, YTO

XAYVXAZ. moxer mnpeoOpa3oBaHa K BHIY

Orsersl: 1) XAYVXAZIVYAZ:  2) XAYVXAZVYAL
3) XAYVXVIVYALZ ; 4) XVYVXAIVYAL;
5) XVYVXVIVYAL

8.

PaccmoTtpum peneiino-koHTakTHYIO cxeMy (PKC) wnm mnepexnrouarenbHas
cxemy. Tpebyercs yrpocTHUTH ee.

Y
G-
-

OTBETHI:
1)
— ¥ —
2) X4 X5
— ¥ =z Ap— X2
3)
= 1 Zh/ X3
4)
— X F Z -

5)



PazpaboTare cxemy ympaBleHHS D3JEKTPOJBUTATENIEM OOBEKTa COBEPILIAIOIIETO
BO3BPATHO-TIOCTYMATENbHbBIE JBWKEHUS Ha pabodem ydvactke. Llenb IBHKEHUS — IOMECTUTD
00BEKT B WEHTPAIBbHYIO 30HY paboyero ydacTka. PeBepc ABHraTtenss CoBepIIAeTCS MpH
Hae3[e Ha JIEBbI WM TpaBblil JAaTYMKW, HAXOMAAIIMECS Ha KOHIAX paboyero yyacrka.
OcTaHoBKa MPOMCXOAUT IO CHUTHAILY JaT4YMKa, PACHOJIOKEHHOTO B IICHTPAIbHOM 30HE.
Opran ympasienusi — tymonep «Ilyck»

Vxazanue: [lpunsare: S1 — «TymOnep Brimrouenus». Torga: Y1— «CpabareiBaHne JI€BOTO JaTYMKa
peBepca» , Y2 — «CpabaThiBaHHE MpaBOro JaTdyvka peBepcay, Y3 — «CpabarbiBaHue JaTyuka

OCTaHOBKH B HeHTpaHLHOﬁ 30HC pa60qero ydacTkay, Y- «OcTa”HoBKa JABMOKCHUS.

Otsersl: 1) Y4=SIAY3A(YIvY2);  2) Y4=SIAY3A(Y1IvY2) ;
3) Y4=SIAY2A(YIVY3); 4) Y4=SIvY3A(YIVY2) ;
5) Y4=SIAYIA(Y2VY3) .

10.

HpeI[CTaBI/ITB SJICKTPUYICCKYIO 1CIb C IOMOUIIBIO rpa(ba. Onpez[eJme

MCTPUUICCKHEC XapPAKTCPUCTUKHU TTOJYUCHHOT' O rpa(ba

OTBeTsI:
2) Pammyc rpada pasen 2, amametp paBeH 2. Llentp rpada - Bepmmna X9; Menanana rpada -

BepmmHa X1.
3) Panmmyc rpada pasen 1, quametp pasen 2. Llentp rpada - Bepmuna X9; Menuana rpada -

BepmmrHa X9.
4) Pammyc rpada paseH 2, quametp paBenl 1. LlenTp rpada - Bepmuna X9; Menuana rpada -

BepmmrHa X9.

7.2.4 IlpuMepHbIii mNepevYeHb BONMPOCOB [Jisi MOATOTOBKH K 3a4eTy



He mnpemycMoTpeHO y4YeOHBIM IUIAHOM

7.2.5. TlpumepHblii mnepeyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHY

1. Cxansgpuoe mnosne. IloBepxHocTH W JUHUM YypOBHS cKaisgpHoro mois. IlpomsBogHas 1o
HaIpPaBJIECHUIO U TPAUECHT CKAISIPHOIO MOJISI, €r0 KOOPAMHATHOE W MHBAPUAHTHOE OIpeere-

HHE.
2. Bekrtopnoe nosne. BektopHbie TMHUAN U UX TU(PepeHIaTbHbIE YpaBHEHHS.

OI[HOCTOpOHHI/Ie 1 IBYCTOPOHHHUE ITOBEPXHOCTH. IToTok BEKTOPHOT'O IOJIA YEPE3 IMOBEPXHOCTH.

Ero ¢usmnueckuii cMbICH B 110JI€ CKOPOCTEH KHUIKOCTH.

w

HOBerHOCTHBIG HHTErpajibl ICPBOIO0 U BTOPOro poJga, OCHOBHEBIC CBOMCTBA U BEIYHCIICHHE. .

4. ®opmyna Ocrtporpaackoro-I'aycca. JluBepreHuuss BEKTOPHOIO I10JI, UHBAPUAHTHOE OIIpe-
neneHue U gusnueckuit cMmpica. Beruncnenue auseprenuuu. CoseHouzanbHoe (TpyOuaroe)

I10JIC

5. Jluneiinrle HHTCTPaJibl B BEKTOPHOM IIOJIC. PaboTta critoBoro mois. ]_II/IpKy'J'IHI_II/IH BCKTOPHOI'O

nosisi. Teopema Crokca. Porop nosst. dusudeckuii cMbICT poTopa

6. YciaoBusa HE3aBHCHMOCTHU JIMHEHHOIO HUHTCIrpajia OT (bOpMLI IMIyTHU UHTCTPUPOBAHMUAL. [Torenuuman

I10JIA, YCJIOBHA IMOTCHIUAIIBHOCTH. Brrunciaenue IIOTCHIIMAJ1a.

7. Omepatop ['amunbrona. [(uddepeHnmanbupie omnepanudd BTOPOTO MOPsAKa B BEKTOPHOM

anaimmse. Omneparop Jlamaca
8. VYpaBHEeHUS B 4YAaCTHBIX IPOU3BOJHBIX IEPBOTO IMOPSAIKA.
9. IlpuBeneHue K KAHOHMYECKOMY BHJy YpPaBHEHHs BTOpPOTO MOPSAKA.
10 . Pemenue ypaBHEHMII MaTeMaTHYecKOW (U3MKM  BTOPOro  IMOpPSAIKA
Dypse .

MCTOAOM

11. YucneHnnble METOABI ISl HAXOXKICHHS pELICHUH ypaBHEHUN MareMaTtudeckoi Qu-

3UKH:
12. MCTOA CCTOK pCHICHUA 3aJaqun I[I/IpI/IXJ'Ie Ha IIJIOCKOCTH.

13. MeTosl CETOK pelieHHs] YPaBHCHHS TUIEPOOJIMYSCKOTO THITA. METOJ[ CETOK PEIleHUs

napaboIMYecKoro ypaBHEHUSI Ha OTPeE3Ke. .
14. BapuanmonHoe #HcUMClieHHe. 3aJadyd BapUAIMOHHOTO HCUMCIICHUS.
15. IlonsTue pynkimonana. Bapuanus ¢yHkuonana.
16. YpaBuenue Ditnepa-Jlarpamxka.
17 Yucnennsle MeToAbl B 3ajJadyax BapUAllMOHHOTO HMCYHUCICHHMS.
18. OCHOBBI TEOPHH MHOMKECTB .
19. OnemenTh MaTemaTnueckoi Joruku. Ilonstue o byneBbix anreGpax
20. Omepamuu HaJx MHOXXECTBAaMH, HaJ BBICKA3bIBAHHUSIMH.
21. DnemeHTHl Teopuu TpadoB. MeTpHueckue XapakTepUCTUKH TrpadoB

7.2.6. Meroauka BbICTABJEHHS OLEHKHU NPH NPOBEIEHUHU
NMPOMEXKYTOYHOM aTTeCcTaAlUU

OK3aMeH MMpOBOAUTCA 110 TCCT-6I/IJ'ICTaM, KaXXObId U3 KOTOPLBIX COHCPKUT 2 TCOPCTUUCCKHUX

BOIIpOCa, 10 OAHOMY 110 KXol 13 TCEM, H 2 3aga4u, 110 OJIHOM 110 KaXKJI0MU U3 TEM.. Ka)KIlBIﬁ HpaBI/IJIBHLIﬁ

OTBET HA TEOPETUYCCKHI BOIPOC B TECTE OIICHUBACTCS 2 OaJlyla M 3aj1ada OIICHUBAETCS B 5 OaJIoB, IpH
norycke apudMeTnueckoi ommoOku — 4 Oayura, TpU MPaBHIFHOM XOJ€ HE3aKOHYCHHOTO pemieHHus — 3
Oayia, Ipy MPOABMKEHUU B perieHnn — 2 6amna. MakcuMaabHOE KOJIMUECTBO HAOpaHHBIX OayioB —14.

1. Onenka «HeynoBieTBOpUTEILHO» CTABUTCS B CIIydae, €ClId CTYy/ICHT HaOpan MeHee 4 OalioB.

2. OueHka «Y A0BJIETBOPUTEIBHOY» CTaBUTCS B CIydae, €ClM CTyAeHT Habpai ot 4 1o 8 6amioB

3. Onenka «XopoIoy» CTaBUTCS B clly4yae, €Clii CTyieHT HaOpai oT 9 no 12 6anos.



4. Ouenka «OTIUYHOY» CTABUTCS, €CITU CTYAeHT HaOpan ot 13 no 14 6amnos.

7.2.7.11aciopT OLEHOYHBIX MAaTepHAJIOB

Kon
KOHTPOJIU
KoHTtponupyemsie pasjeinbl .
Neni/m pyemoi HanmeHnoBaHue OLIEHOYHOTO Cpe/ICTBA
(TeMBbI) AUCHUTUIMHBI
KOMIIETeH
005051
1 BekropHblli  aHanus OIIK-2 [Tect, koHTpOIbHAS paboTa
I1K-2 YCTHBIN OIPOC, IK3aMEH
2 VYpaBHEeHHsT MaTeMaTUYECKOU OIIK-2  [Tect,ycTHBIN Ompoc, dK3aMeH
busuKu I1K-2
3 Bapuanmonnoro nucumncieHus, OIIK-2  [TecT,ycTHBI ompoc, FK3aMEH
ITK-2
4 OnemeHThl AuckpetHoit marema- [OIIK-2  [Tect, ycTHBIN onpoc, IK3aMeH
THKH. I1K-2

7.3. Meroaunyeckue MaTepUabI,
OLCHUBAHUSI 3HAHWUI, YMEHMH,

onpeeysiioNIe MPoUeTypPbI

HABBIKOB W (MJIM) ONIBITA J1eATEJILHOCTH
TecTupoBaHKe OCYIIECTBIAETCS, C UCIOJIb30BAHUEM BBIJAHHBIX TE€CT-3aJaHUN Ha Oymaxk-
HOM HocHTese (PpOHTaIbHBIM CrocoOOM B aynutopuu. He paspemiaercss moiab30BaThCA
WHTEPHETOM, paspeniaeTcs — KajabKyisitopoM. Bpems tectupoBanust 90 mus. 3ateM ocy-
IICCTBILACTCA IIPOBCPKA TCCTA DK3AMCHATOPOM U BBICTABJIACTCA OLICHKA COIJIACHO MCTOAUKHU
BBICTABJICHUSI OLICHKH IPU MPOBEICHUM MPOMEKYTOUYHOM aTTeCTaluu. B TecT BKiIro4yaeTcs

TAKKC pCHICHUC CTAHAAPTHBIX 3a/la4 U PCIICHUC ITPUKIIAIHbIX 3a1a4.

8. YYHEBHO METOIMYECKOE HNHUH®OPMAIIMOHHOE
OBECIIEYEHHME JIUCIUIIJIMHBI)




8.1 Ilepeuenb y4eOHOIl JuUTEpaTypbl, HEOOXOAUMOW /JJsi OCBOECHUS
AUCHHUILIMHBI

1. TIuckynor H.C. [uddepennuanbHoe u MHTErpaibHOE UCYHUCIICHHS. YUueOHUK T.
2. —Uzn.
Crepeotrun. —M. : UHTET'PAJI-IIPECC, 2006.- 544 c.

2. .MarazunnukoB JI.W. Beicimas matematuka. JuddepennuanpHoe ncuucieHne
[DnekTpoHHEBIH pecypc]: yuebnoe mocodue/ MarasuaaukoB JI.M., MarasuHHIKOB
A.Jl.— DneKkTpoH.TeKCTOBbIe JaHHbIe.— ToMck: TOMCKHUIA rOCy1apCTBEHHbIN
YHHUBEPCHUTET CUCTEM YIPABJICHUS U paano3aekTponuku, 2017.— 188 ¢.— Pexxum
nocryna: http://www.iprbookshop.ru/72078.html.— 3BC «IPRbooks» 7.

3. Ocumnos 0.B. UHTerpansHoe ucunciaeHue [ DIeKTPOHHBIN pecypc]: yueOHoe oco-
oue/ OcurioB 10.B., Toncrosa O.J1., Capuna I'.J.— DnekTpoH.TEKCTOBBIC JaH-
Hble.— M.: MOCKOBCKHIi rocy
JTAPCTBEHHBIN CTpOUTENbHBIN YHUBEpcuTeT, Al [1u Op Meaua, O6C ACB, 2017.—
89 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/60760.html.— 3BC
«IPRbooks»

4.  Pasywmeiiko b.I'. ludpdepennmansHoe ucuncienne GyHKIUNA MHOTHX TIEPEMEHHBIX
[DnexTpoHHBI pecypce]: Kype neknuii/ Pasymeiiko b.I'., Henocekuna W.C., Kum-TsH
JL.P.— Dne

TPOH.TeKCTOBBIC AaHHbIe.— M.: U3narensckuit JJom MUCuC, 2017.— 57 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/71674.html.— 3BbC «IPRbooks»

5. Karpaxoa A.A., Kynmos B.C., KymuoB A.B. Kparuble wuHTErpasnsl.
[DnexTpoHHBIN pecypc]: Yueb. mocobue.- DneKTpoH. TeKCToBbIe, rpad. dan. (5,38
MO6).- Boponex: 'OYBIIO «BopoHexckuii rocy1TapcTBEHHbI ~ TE€XHHUYE-
CKHI
yHuBepcuteT». 2011.
6. KpacmoB M.JL, Kucenes A.W., Maxkapenko I'E Bapuaunonnoe wucumcie-
Hue. — M.:
Hayka -2007. 188c.
7. CynomnatoB C.B., OBumaHukoBa E.B. DnemeHTH 1UCKpeTHON MaTEeMaTHKH:
yueOHuK M.:
NH®PA-M, -2002, - 280 c.

8. Ememnue B.A. MensuukoB O.U. Jlekuuu 1o teopuu rpados.- M.: Hayka. —
2002, 384 c.

9. KarpaxoBa A.A., Bacuibes E.M., Kymmor B.C., Kymmos A.B. Psinabt
Dypee "
UX TPUMEHEHHE B pEIICHHH 3a/ad MaTeMaTU4ecko ¢u3uku u 00pabOTKU WH-
dbopmaruu : yue0. mocodue.

Boponex: 'OY BIIO «BopoHexckuii rocymapCTBEHHBIM TEXHUYECKUH YHUBEPCUTET.
2010, -216¢.

10. BacunibeB  E.M., KarpaxoBa A.A., Kymmo B.C 3amaun u ymnpakHeHHS
JUIL  OpraHu3aluu
CaMOCTOSTENIbHOW paboThl 1o Kypcy «Marematukay» —U.1 . Boponex, BITY,



2017.,154 c.

11..BacunseB E.M., KarpaxoBa A.A., KymumoB B.C 3amaun u ympaxkHeHHs
I OpraHu3alluu

CaMOCTOSITENIbHOW paboTel 1o Kypcy «Maremartuka» —42 . Boponex, BI'TY, 2018.
-54 c.

12. Bpenepman M.X. BapuaninoHHOE UCHHCIICHHE [ DIEKTPOHHBIN pecypc]: yueOHoe
nocooue/

bpenepman M.X., XKuxapes B.A.— Dnektpon.TekctoBbie fanHble.— Kazanb: Kazanckuii
HallMOHAJIbHBIN

WCCJICIOBATEIILCKUN TEXHOIOTHYeCKHid yHuBepcuTeT, 2017.— 148 ¢.— Pexxum  gocryma:
http://www.iprbookshop.ru/79275.html.— 5BC «IPRbooksy»

13. Porosa H.B. /luckperHas MmaTemMaTuka [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Porosa H.B.—

DneKTpoH. TeKCTOBbIE NaHHble.— Camapa: [1oBomKCK1il rocy1apCTBEHHBI YHUBEPCUTET

TeJIeKOMMYHUKaIuii 1 nHpopmaTiku, 2017.— 143 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/

75372.html.— DBC «IPRbooks»

14. UrymuoB JI.A. MeTo/pl BBIYMCIUTEIBHON MaTeMaTUKU. AHAJIN3 U UCCIIeIOBaHUE
byHKIMIA

[DnexTpoHHBIH pecypc]: yuebHoe nocooue/ Urymuos JILA., JIutsunuyk C.1O., KOpuenko
T.B.—

OnekTpoH.TeKkcToBbIe AaHHble.— HuxHuit HoBropoa: Hukeropoackuit  rocynapcTBEHHBIN
apXUTEKTypHO-CTpouTenbHbIN yHuBepcuteT, ObC ACB, 2018.— 88 c.— Pexxum nocryna:

http://www.iprbookshop.ru/80905.html.— 5BC «IPRbooks»

15. JHauxo IL.E. IlomoB A.I'' KoxeBuumkoa T.JI Bricmras MaremMaruka B
YIOpaXHCHHSAX W 3amgadax: YdeO.mocobme it BTy30B: B 2 9. U.2. — M.: U] OHUKC
21 ex: Mup u O6pazoBanue, 2003. - 304c.

16. Yynecenko B.®d. COopHHK 3a/1a4 MO CHENMAIbHBIM KypcaM BBICIIEH MaTeMa-
TUKU.
TumoBoii pacuer. 1983.- 112c.
17. KarpaxoBa A.A., CemenoB M.II. OCHOBBI YHCIEHHBIX METOAOB. - Bopo-

Hex: BI'TY. 2007.-95c.

18. KarpaxoBa A.A. , Kynmos B.C. CrenrnaBsl MaTeMaTUKH: Kypc JICKIHH ,
4q.1.

VYue6. -meroa. nocodue. A.A. Karpaxosa, B.C. Kymnuos. — Boponex :

®OI'BOY BO «BopoHexckuii rocyapcTBEHHBIM TEXHUYECKU  yHUBEpcuTeT», 2017. -201 C.


http://www.iprbookshop.ru/

19. KarpaxoBa A.A., ®emorenko [.®, Kymuos B.C., Kynmnos A.B. 3DnemeHTs
ypaBHEHUH
MareMaTHueckoi (¢usuku: yued. mocodbue. Boponex: ®I'BOY BIIO «Boponexckuit
rOCyJIapCTBEHHBII T eXHUYECKUd yHuBepcuter». 2012.- 213c.

20. KarpaxoBa A.A. BacunseB E.M., Kynmos B.C. Maremaruueckoe Mojaenu-
pOBaHME U aHAIM3
cucteM ynpaieHus: yue0. mocobue . Boponex: [OYBIIO “Boponexckuii rocynap-
CTBEHHBIN
TeXHUYECKU yHuBepcurtet . 2013,

21. KarpaxoBa A.A., BacunseB E.M., Kymmos B.C., Kynmos A.B. Bapuamu-
OHHBIE METO/IBI
ONTUMAIBHOTO yIpaBiieHus: yued. mocooue. Boponex: TOYBIIO “Boponexckuii
roCyJapCTBEHHBIN TeXHUYeckuid ynuBepcuter”. 2012.-  213c.

22.®enorenko [.d., KarpaxoBa A.A., Kymmos B.C., Kymmos A.B. Mero-
JTUYECKUE YKa3aHUs JUIS  BBITIOJIHEHHSI THIIOBBIX
pacueToB Mo Kypcy «Marematuka s CTYAEHTOB crneuuanbHocted 220201
«Ymupapienne W HUHPOpPMATHKA B
TEXHUYECKUX cucreMax», 140604 « DnekTponpuBol M aBTOMATHKA IPOMBILIIEHHBIX
YCTaHOBOK
U TEXHOJOIMYECKHX KOMIUIEKCOBY», 140601 «Dnekrpomexanukay, 110302 «Onek-
TpupuKanus u
aBTOMATHU3AIMs CENBCKOTO XO3sicTBa» OYHON (opMBI 00y4deHHs. DIIEMEHTHI
ypaBHEHU I
maremaTnueckoil ¢usuku. Boponex: [OY BIIO «BopoHexckuil rocynapcTBeHHBIH
TEXHUYECKUI
yHuBepcuteT». M/y~190-2011. 2011, - 50c.

23.Karpaxoa A. A., Kynuos B.C., KynuioB A.B  Mertoauueckue yka3zaHus K
BBITTOJTHEHUTO
BBIMOJIHEHUIO JITAOOPAaTOpPHBIX padoT AuUCHUIUIMHBL «MaremaTuka» MO HalpaBJIEHUIO
110800.62 «ArpounxkeHepus», MNpohuito IDIEKTPOCHAOKEHUE U DIEKTPOOOOPYyHO-
BaHHE
cesNbX03 npennpustuii», HampaieHuto 140400.62 «DnekTposHepreTuka U dJIeK-
TPOTEXHUKAY,
npodunsam  «DIEeKTpOMEXaHUuKa», «IJIEKTPOIPUBOJl U aBTOMATHKa» U HANpPaBIECHUIO
20400.62
«YmpaBieHHe B TEXHHUECKHUX CHCTeMax», mnpodumto «YmpaBieHue U HUHGOpMATH-
Ka B
TEXHUUYECKUX cHcTeMax», ouHOM Qopmbl o0ydenuss Yacts 1. Boponex: 'OV BIIO

«BopoHexckuif TOCYAapCTBEHHBIN TEXHUYECKUH yHUBepcuTeT». M/y~51-2012. 2012.-
35¢.

24 KarpaxoBa A. A., Kymmos B.C., KymmioB A.B  Metoamueckue yka3zaHus K
BBITIOJTHEHUIO
BBIMIOJTHEHUIO JIa0OpaTOPHBIX paboT JUCHMIUIUHBI «MareMaTuka» IO HaIpaBIICHUIO
110800.62 «ArpouHXkeHepus», NpoPuio ONeKTpocHaOXKeHHe M 3IEKTPoodopyI0-
BaHHE
CeNbX03 NpeanpusTuii», HampasieHuio 140400.62 «OnekTposHepreTuka U dJIEK-
TPOTEXHUKAY,
npopmisiM  «DJIEKTPOMEXaHUKa», «IJIEKTPOIPHBO U aBTOMATHKa» M HAIPaBICHUIO
20400.62

«YmpaBieHHe B TEXHHUECKUX CHCTeMax», Npopmmo «YmpaBieHHe W HHPOpPMATH-



Ka B
TEXHUYECKUX CHUCTeMax», o4yHoW ¢opmbl oOyuenus Yacts 2. Boponex: 'OY BIIO
«BopoHEeKCKHI TOCYZapCTBEHHBIH TEXHUYECKUN YHUBEpcUTeT». M/y~52-2012. 2012.-

34c.

25. KatpaxoBa A.A., Kymmos B.C., ®enorenko [.®. DneMeHTH AUCKPETHOMN
MaTeMaTHKU:
Meronuyeckue yKazaHUsT 10 OpraHW3alid CaMOCTOSATEIbHOW paboThl MO KypCy
«Marematukay g CcTyaeHTOB crnenuainbHocTet 220400 « YnopaBiaeHue W HH-
dbopmaTuka B
TeXHUYEeCKUx cucremax», 221000 «Mexatponuka u pobotorexHukay 40604
«INEKTPONPUBO/T
U aBTOMATHKAa TMPOMBIIUICHHBIX YCTAaHOBOK M TEXHOJOTUYECKUX KOMILJIEKCOBY,
140601
«Onekrpomexanuka», 110800 «Onekrpudukanus uU aBTOMATH3AIMUSA CEIBCKOTO XO-
3MCTBa»
ouHoit Qopmbl 00yuenus. Y. 1/ ®I' BOY BIIO «Boponexckuii rocyaapcTBEHHBII
TEXHUYECKUI
yauBepcurer» 2014 .-48c.

26. KarpaxoBa A.A., Kymnmos B.C., ®enorenko I'.®d. DneMeHTBl AUCKPETHOM
MaTEeMaTHKH:
MeTtoauueckre yKa3aHHsl IO OpraHM3allMM CaMOCTOSITENIbHONW pPadOThl MO KypCy
«MaremaTtuka» s CTyaeHTOB crenuanbHocTed 220400 « YmpaBieHue W UH-
dopmatuka B
TeXHUYEeCKUx cucreMax», 221000 «Mexarponuka u pobOotoTrexHuka» 40604
«DNEeKTPONPUBOJL
M aBTOMAaTHWKa MPOMBIIUICHHBIX YCTAHOBOK U TEXHOJOTUYECKHX KOMIUIEKCOBY,
140601
«Qnexktpomexanuka», 110800 «OnexTtpudukanus U aBTOMATHU3ALMS CEIbCKOTO XO-
3A1CTBa»
ouHOil Qopmbl 00yuenus. Y. 2/ @' BOY BIIO «BopoHexckuil rocyJapCTBEHHBI TeX-
HUYECKUU
yHusepcurer» 2014.- 49c.

8.2 mnepeyeHb MHGPOPMALNHOHHBIX TEXHOJIOTH, HCIOJIb3yeMBbIX
npu
OCYIIECTBJIEHHH O0Pa30BaTEJILHOIO TPOIEcca MO TUCHHUIIHHE,
BKJIIOYAS
nepeyeHb JIMIEH3MOHHOTO TPOrpaMMHOI0 06ecreuyeHns, pecypcoB
HHEPOPMANIMOHHO-TEJIEKOMMYHHKAIIHOHHOM CETH «KMHTEPHET), CO-
BpPeMEHHbIX
npodeccHOHAIBLHBIX 023 JAaHHBIX H HH(POPMAIHOHHBIX CIIPABOY-
HBIX CHCTEM:
8.2.1 IIporpammHoe obecrieueHne

JIunensuonunoe IO

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Aca-
demic

— SMath Studio;



— Internet explorer;
— Adobe Acrobat Reader.

CrobOoanoe 110

- Skype

- Oppen Office

OteuectBennoe 11O

- «[IporpammHuast cuctema assi OOHApY>KEHHS TEKCTOBBIX 3aUM-
CTBOBaHMI B yUeOHBIX M Hay4HbIX paboTax «AHTUIaruat.BY3»»

- Monayns «IIporpaMMHBIN KOMIUIEKC HOUMCKA TEKCTOBBIX 3aUM-
CTBOBAHUI B OTKPBITHIX UCTOYHUKAX CETH UHTEPHET «AHTHUILIATU-
aT-UHTEPHET»»

- Monynb oGecriedeHust TOMCKa TEKCTOBBIX 3aUMCTBOBAHUM 110
KOJUIEKIIM AuccepTanuii u apTopedeparoB Poccuiickoil rocyaapcTBEHHOM
ouodmmorexu (PI'b)

- Mopyib morncka TEKCTOBBIX 3aUMCTBOBAHUM 10 KOJUIEKIIMY HAY4-
HOU anekTpoHHOM 6ubmuoreku ELIBRARY.RU

8.2.2 Pecypchl nHPpOpMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn «H-
TEPHET»

— Poccuiickoe obpasoBanue. ®enepanbubiil mopran. http://www.edu.ru/

— O6pazoBatenbHbiid opTan BI'TY https://education.cchgeu.ru/

8.2.3 NndopmaimoHHbIe CITPaBOYHBIE CUCTEMBI
— http://window.edu.ru
— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbIe MpodhecCUOHAIbHBIE 0a3bl TAHHBIX
— bubmoreka Anpec pecypca: WWER http://lib.wwer.ru/

— HanmonasnpHas siiekTpoHHast oudanoreka. Aapec pecypea: elibrary.ru
—  Oo6mepoccuiicknii  moptan  Math-Net.Ru.  Ampec  pecypca:
http://www.mathnet.ru/

9.MATEPUAJTBHO-TEXHUYECKASI BA3A, HEOBXOJMH-
MAS
JUIST OCYUIECTBJEHUSI OBPA3OBATEJBLHOTO TPO-
IIECCA
I[J'ISI HpOBe,Z[eHI/ISI JICKIIMOHHBIX U HpaKTI/IquKI/IX SaHSITI/Iﬁ HCO6XOIII/IM3

y4eOHbIC
ayJIMTOPHsI, OCHAIIICHHBIC TEXHUYECKUMU CPEICTBAMU TSl IIPOBEICHUS 3aHSI-
THH TI0

MAaTEMaTHKCE.


http://lib.wwer.ru/

10. METOJMYECKHAE YKA3AHMS JUIS OBYYAIOIIAXCS TIO
OCBOEHUIO JUCHUILUIMHBI (MOAYJS) MO JUCHUTIIINHE

«I[OHO.TIHHTGJILHLIQ rj1aBbl

MaTeMaTuUKH».

OcHOBON UW3Yy4YEHUS ITUCHUIUIUHBI SBJSIOTCS JIEKIUMU, HA KOTOPBIX
U3NIAaraloTcsl HauboJiee CYIIECTBEHHBIE U TPYJIHBIC BOIPOCHL, @ TaKXKe
BOIIPOCHI, HE HAIIEJAIINE OTPAKECHUS B y4eOHOH JHTeparype.

[IpakTyeckue 3aHATHS HampaBiIeHbl Ha MPUOOPETEHHE MPAKTUYECKUX
HAaBBIKOB pacyeTa CTAaHJAPTHBIX U TMPHUKIAAHBIX 3a/ad 10 MaTeMaTHKe.
3aHATHS TIPOBOJATCS MYTEM pEUICHUs KOHKPETHBIX 3a/lad B ayAUTOPHH.

Bun
VY4yeOHbIX
3aHATUN

JlesATenpHOCTh  CTyIEHTa

Jlexus

Hanucanue koHcnekTa JeKUUH: KpPaTKO, CXEMATUYHO, IOCJIEI0BATEIbHO
¢dbuKkcUpoBaTh OCHOBHBIE TOJOKEHUS, BBIBOJBI, (hopMynupoBKU, 0000111e-
HUS;, MOMEYaTh Ba)KHBIE MBICIIH, BBIJCISATH KIIIOUEBHIE CJIOBA, TEPMHHBI.
[IpoBepka TEpMUHOB, MOHITHI C MOMOIIBIO AHIMKIONEAUMA, CIIOBapew,
CIIPaBOYHHMKOB C BBIMTMCHIBAHUEM TOJKOBaHMM B TeTpaab. OO03HAuUeHUE
BOIPOCOB, TEPMUHOB, MaTepuaia, KOTOPHIC BBI3BIBAIOT TPYJHOCTH, MOHCK
OTBETOB B PEKOMEHyeMoH ureparype. Eciau camocTosTensHO HE yaaeTcst
pa3obpaThcs B MaTepuaie, Heo0XoauMo chopMyIHpoBaTh BOMPOC U 33/1aTh
IIpenoaaBaTeso Ha JIGKIIMU WIM Ha TPAKTUYECKOM 3aHSATHH.

IIpakTnueckoe
3aHATHE

KoHcnekTupoBaHue peKOMEHIyeMbIX MCTOYHUKOB. PaboTa ¢ KOHCHEKTOM
JIEKIMI, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IIPOCMOTP PEKO-
MeHAyeMOU nutepaTypsl. [IpociymmBanue ayauo- U BUIEO3aNMCeN 1o 3a-
JTAaHHOW TeMe, BBIOJIHEHUE pacyeTHO-TpaduUYeCcKuX 3aJlaHul, pelieHue 3a-
J1a4 [0 AJITOPUTMY.

CamocTosTenpHast
paborta

CamocTtosTenpHas paboTa CTyJIEHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHHIO
y4eOHOro Marepuaia U pa3BUTHIO HABBIKOB caMooOpa3oBaHusi. CaMOCTOSI-
TenbHas paboTa mpeArnoaaraeT cleayoue COCTaBISIONIHe:

- paboTa ¢ TeKCTaMHu: Y4YEeOHHMKAMH, CIPAaBOYHHUKAMHU, METOAUYECKUMU
MOCOOMSMH M yKa3aHUSIMU, JOTMOIHUTENBHON JTUTEPATYpoOH, a TakKe Mpo-
paboTKa KOHCIIEKTOB JICKIIHH;

- BBITIOJTHEHUE JIOMAIIIHUX 33/1aHUN;

- paboTa HaJ TeMaMH TSI CAMOCTOSTEIIEHOTO N3YYEHUS;

- ydyacTue B paboTe CTyJIeHUECKIX HayYHbIX KOH(PEPEeHIUH, OTUMITHAT;

- IOJITOTOBKA K TIPOMEXKYTOYHOM aTTECTAIlHH.

IloaroroBka k

I'oToBUTBCH K HpOMC)KyTO‘IHOﬁ arrecraliuu CJICAYCT CUCTCMATUUCCKH, B

Hpe)KyTOqHOﬁ TEYCHUE BCCTO CEMECTpaA. NHTencuBHas IIOATOTOBKA JOJIDKHA HA4YaTbCso HE
Talnuu MO3JHCEC, YEM 3a MCCAL-ITIOJITOpa 0 HpOMC)KyTO‘-IHOI\/'I aTTCCTalluu. I[aHHLIC
nepea 9K3aMEeHOM, 3a4eTOM C OLCHKOW Tpu JHS 3P ¢deKTHBHEE BCEro HC-
IMOJI30BATh JJIs1 MOBTOPCHUS U CUCTECMATU3alINN MAaTCpUaJia.
JIuct perucTpanuy U3MEHEHUN
N Jlata BHe- [Toanuce 3aBenyro-
o
y [lepeueHb BHOCUMBIX U3MEHEHUN | CEHHS M3- | IIero kadeapoi, oT-
/11 . .
MEHEHUN | BETCTBEHHOW 3a pea-
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